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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 receives downlink data
transmitted from a radio base station in a predetermined cycle 10 by using
a downlink radio resource persistently assigned to the mobile station, the
reception starting at an assig ingtime. The present invention
also relates to a mobile station and a radio base station. 15

T I BAE KOERTHEN DMWRRN TA@P] MOB MLEO MM IdtiCATI€&INodIBS 140D, MOBILE
successor of the W-CDMA (Widebhand-Code Division Multiple Access)

STedHENe ottie RASHOA %ﬁ' §a@go' Blwnlink Packet Access) scheme,

namely, the LTE 20 (Long Term. Evolution) scheme has been considered
by the W-CDMA standardization organization 3GPP, and the specification
TEE&fihgAtork IELRderway. [0003] As a radio access method of the
cheme, use of the 25 OFDMA in the downlink and the SC-FDMA
[Obéigsle-Carrier Frequency Division Multiple Access) in the uplink is under

consifipeatfesePMlinvention relates to a mobile communication
method in which a mobile station receives downlink data
transmitted from a radio base station in a predetermined cycle
by using a downlink radio resource persistently assigned to the
mobile station, the reception 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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The OFDMA is a method for dividing a frequency band into plural narrow
frequency bands (sub-carriers) and transmitting 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

da’f:ﬁcpd%{agr(j [grqotr’rle regﬁgéﬁ ‘Y?B?E%M d%%%%regsﬁ}?& h'cpn his

reduces interference between termln uency band an
methddnsimitghg spteoly danag Sredseionbarsls adferenveameargipldfieequency
terminals. The SC-FDMA has a feature of less fluctuation in the

utgbaZRIkRsh BENAE 1RREN LRI AMANTBNASHIRY: BSTRMIHSH SHYwhay riers
deRSEIGORA! RHRINHECRNEYS EAMULE PRNCIRIP ARG WHIGhE the

plural’mobile stations communicate with each other by sharing one or
sumezaphysical phartried kybotreudiak bod ddovmipk. 00EY Feckanddih each
hared by plural mobile stations is generally 20 called a shared channel,
fen IS, in the LTE system, a "Physical Uplink Shared Channel
[06®gFCH)" in the uplink and a "Physical Downlink Shared Channel

(PDSCH)" in the downlink. [0008]
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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Also, such a shared channel is, as a transport channel, 25 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, 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

tharet - TN eqe). 015l

UEs}ﬁgm%ﬁgﬁ%ﬁﬁi%ﬂﬁu%eﬁo%ggglaﬁ?lﬁ%ais%gﬂe[g@ée kéf%ts@g# Fto

theoweleic CadtroloBidenes (RBCAH)Uar "Eratnlitk e 14ARaCectratiGhanakl is
(DL L1/L2 Control Channel)". [0011 Meanwhile, the processing for

]
asglEneHbtshe bt sdetifg 40 mHRnfhab Slalish JE thishdedscheme) -

[Ogli@jnel is to be assigned to is generally called the "scheduling”. [0012]
In this case, the processing may also be called the "dynamic scheduling”,
becalsetthe mbbikchatieon dEwihich dsahsshasdctfarmthigsignaling

B (D Tt it i Qe e s
“Downlink L1/L2 Control Channel (DL L1/L2 Control Channel)”.
[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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channel" described above may be alternatively expressed as 20
"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. 25[0015] The "downlink scheduling information” includes, for
example, regarding the downlink shared channel, downlink resource block

i ti iory, L4E- ber af ' ti -
o e o A avtghatic
repdQ (eyjuasadtonaaid repeatlirbigeest), and the like. [0016] Meanwhile,

the "uplink scheduling grant” includes, for 5 example, regarding the uplink
[0 I]rgﬂed channel, uplink resource block assignment information, UE-IDs,

data figsndpPPeyafine MEInPEnKPYEHEEDTITIRG YIaAYer MR, for

information on demodulation reference signal in the uplink MIMO, and the
ex kg [eQ1rpuawding at e el plbnmtinksthedutihgimfedyatipd iakd tesource

o1 O B R e ARt o o
metfedia WHHPKREhSRiEB&ion power information, information on
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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15 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 20 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
[O%%?fr by use of the CRC bits. Then, when the result of the CRC check is

,"the mobile 25 station determines that the uplink scheduling grant or
the divotknktbeeduting iICREnEMtedapahd Mabilesstdtidrokselb Wéimemining
the result of the CRC check is not OK, the mobile station determines that

whedh&diidk LRRRMAGHreshShaRe bdmiia@ biufirg fdsat PAnGRKEaC Tty
deldtisgnobile station itself. [0021] Note that, the CRC bits are bits

used for determining whether a transmitted signal is wrongly decoded or
[0Ga2dctly decoded. 5[0022] Accordingly, when a certain mobile

i i i | hich the CRC bi ked.by the RNT| of
SOt NG ANE e E5r e PRALLE atabihdteselvas 2

si tifaq SianNalNg aptualy ereVePtLithpd! ARSKEN BYOBZSIRNT I 1o Adsither
the number of bits for the CRC bits and the RNTI is 16 bits, for example.

mofpobastation, the result of the CRC check becomes not OK even

iIT the signal is actually received without an 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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Note that, a mobile station generally attempts to decode 15 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 20 include a signal actually transmitted to the
mobile station itself, a signal transmitted to another mobile station, a

[ I in iSe i a IS$ion Sig al,lﬂﬂgdt'e I} -
(a%ﬁ%@h'@&p e. [O%g%‘]’yg%% o\%ei} d,%gggz%?nt% heduling”, whic alsmk
schedo birtied) fariite porpisendfimiplescheihd Yot anddhenbita anradliece) .

base station eNB is configured to persistently assign an uplink or downlink

NoEGiio Fthirce BPOSCH 6 BbZEaMNto REMROMILG on MY Pe  called

«gpfefaRrPuped St essifEia 3y sub-frame (assignment starting time)
specified by a PDCCH (uplink scheduling grant or downlink scheduling

[Of&arhation piece). Note that, the "Persistent scheduling" may be called

e SR A e A SRR

thEansHiach 0 deheasa shaonMbliknE sl $ RRKASNPEESIONN the case
sub-frame specified by the uplink scheduling grant in the case of uplink. In

o 1¢oxnkid thanstetreamiimdd ByclEna?omssibe e awptd maoessprecifhied

by g R T e L S T R P R
adtraedorssiah@ndredeplnknimechesudibg gigany nsdowoinlesehgsildng

information is transmitted via the PDCCH for the transmissions after the
transmission. Thus, the radio resources (overhead) required for

_”a“S'ﬂiFt_i‘Eﬂéhe‘F‘B'@i%fEEﬁ’t"i%%Hé%Pﬁﬁ AhdPe dewalinthiGiRduWiB8eduling
information can be reduced. As a result,

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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20 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 25 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. [0030] In this case, whether the

: {is by th ~ i . .

s Y He o e T A BERER R heve i

1 derambies theRNReséias tlse arbliak RINEHulingl gtivat dritke ddantirdkkampl e,
scheduling information. 5[0031] More specifically, an RNTI for the

the Rihle SetedUing R diH Rits SR P e cHiathealiiddgralown link
scﬁgwm@di\ﬁlf%tpﬁémﬁs_signment is by the Dynamic scheduling or by
S

the Persistent Scheduling is identified on the basis of the result of the
[0C@®] 10 check of the corresponding RNTI. SUMMARY OF INVENTION

Problﬁ(r)nrteo SSeScoujﬁ%Q F)]/e Ig\r/\elgﬂﬁ“i [98'3121%6 Dynamic schedul ing and

an RNTI1 for the Persistent Scheduling 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%_. Accordingly, when 40 uplink
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15As 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 20 the downlink scheduling information. [0033] In
addition, the mobile station attempts to decode approximately 40 uplink

ing ar 40 piecegHf ink scheduling i tiQ.| -
e i JE T B8 S e SRt ing
1 nflomhet pbhisrertbdEREdndathd the mrmobabdfltieyROM tbitssos G hitsnce
the False Alarm occurs with g probability of 142]-6. Accordingly, when 40
of, kfik %@H@&ulﬁwbad’fﬁn@oﬂlé})ieéeé f downlink scheduling information

[0855 be decoded, the probability of the occurrence of the False Alarm is
1/2-16 x 40. [0035] 5Here, the False Alarm is a phenomenon where, even
whenHe raio tasefsadiim tkdagmitd oaugingrsshedaling/beare aneMen when

o SRR B8 TR BT A e an
noindeimAtRAS SEHsamitghé Nerophia iBptatiendspbbile station, the
mobile station determines that an uplink scheduling grant or
a downlink scheduling information is transmitted to the mobile
station itself.

[0036]

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.

[0037]

In the case of a resource assignment by the Persistent
scheduling, however, the influence of the False Alarm 1is
considerable. This i1s because the assignment starting time iIs
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.

[0038]

Note that, the problem associated with the False Alarm

described above may occur likewise also iIn a case of a

configuration in which it is determined on the basis of a
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[0036] 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 15 grant or the downlink
scheduling information is basically limited in the applicable sub-frame.
[0037] In the case of a resource assignment by the Persistent
scheduling, however, the influence of the False Alarm is 20 considerable.

iSds Derussitpe;asy nlﬂﬂti rting dime. j ifie the, i
Spé—g@juéfjing grﬁltr%rl're%(ﬁ%wnlm éﬁﬁhe@u%%%r@oé?ﬁa%@n%@h’also aﬂg%fothe
oneedoutceiis ashignPO@erHodicalingndpemsent; siatingat frersistently

assignment starting time by use of the uplink scheduling grant or the 25

asg8aIifk SEREAUIFPI PR foR e SOURGE tHER T tHESrobléeh S TS tent
scAEHRAGIRG Wit fhe fiise pireandeaciatiRBAMR A ikgWise alsescH

in a case of a configuration in which it is determined on thé basis of a
(depedifiankn& ditio the POOTH)intadoiraaRNIOwIkdthier gaheae bikrig) -
[0 DCCH giving an instruction to persistently assign a PDSCH

nlink radio resource) for the "Persistent scheduling" or the PDCCH

dynamycatlyipsS@ipe e, Dt Srdawnitnls e taxirrasiBainm@de in
downlink scheduling. [0039] In this respect, the present invention has

VigeeR hddicinafonenant fnesheptiohd@prodd, and ebistgddne ffhdhe
prRESFELITKANER &R G 8 Y498 B AdEllTE LMW B Ficient mobile
communication method, a mobile station, and a radio base station
by reducing the probability of the occurrence of the False Alarm
of downlink scheduling 1i1nformation 1iIn the “Persistent

scheduling™.

Solution to Problem
[0040]

A First aspect of the present invention is summarized as
amobile communication method inwhich amobile station receives
downlink data transmitted from a radio base station iIn a
predetermined cycle by using a downlink radio resource
persistently assigned to the mobile station, the reception
starting at an assignment starting time, the method including
the steps: (Al) notifying, from the radio base station to the
mobile station, the predetermined cycle and information on the
downlink radio resource; (B1l) determining, at the mobile
station, the assignment starting time, and starting the
reception of the downlink data via the downlink radio resource
at the assignment starting time, when receiving a persistent

assignment signal from the radio base station, wherein, In the
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10 communication method, a mobile station, and a radio base station by
reducing the probability of the occurrence of the False Alarm of downlink
scheduling information in the "Persistent scheduling”. 15 Solution to
Problem [0040] A first aspect of the present invention is summarized as a
mobile communication method in which a mobile station receives downlink
data transmitted from a radio base station in a 20 predetermined cycle by

stgﬁng W””‘ljﬁéadi%ﬁ%ﬁ‘éfce%ﬁ@ﬁt'yﬁéi%‘ﬁa’éo @ﬁénoeBiéq’%i stent
S method

ation, tHe’reception starting at an assignment starting time, th
asswtpdien the stapsl (Alymetifthg, frofotheatdonbase thadiatotothenikobsel i o
station, the predetermined cycle and _information on the_25 downlink radio

FeRANIE AL BIRFIHAS LIRE R A6 WatidR, BRY sdsdmntRsehangent
si g 280 StaTiRg NG Ssspion PEh e dernbiindpta via the downlink radio

resource
[0041]

In the other words, the Ffirst aspect of the present
invention i1s summarized as a mobile communication method in
which a mobile station receives downlink data transmitted from
a radio base station by using a downlink radio resource assigned
to the mobile station by predetermined scheduling information,
in a predetermined cycle, the method including the steps: (A2)
notifying, to the mobile station, the predetermined cycle and
information on the downlink radio resource; (B2) notifying, to
the mobile station, the predetermined scheduling information;
and (C2) receiving downlink data in the predetermined cycle by
using the downlink radio resource assigned by the predetermined
scheduling information, the reception starting at a certain
point determined on the basis of the received predetermined
scheduling information, wherein, 1in the step (C), the
predetermined scheduling information is discarded, when the
information on the downlink radio resource and information
notified by the predetermined scheduling information are
inconsistent with each other.

[0042]

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

[0043]

10
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at the assignment starting time, when receiving a persistent assignment
signal from the radio base station, wherein, in the step (B1), the mobile
station discards the persistent assignment signal, when the information on
the downlink radio resource and information notified by the persistent
assignment signal are inconsistent with each other. 5[0041] In the
other words, the first aspect of the present invention is summarized as a

mobil icati od | IC il ion | nji

it e st LA5)
theegooecketssigiedd 0dy tHe nantil e itatiomifp presieienmioed thikedidimgl i nk

information, in a predetermined. %ycle, the method including the steps:_

ragis) 1&FAHECH FRMBBISSE bRty R BRIinBEESE”emANd In the
stiEforgipn opnbe slaudlipk FadindaSUER_ PRI MY TN ARG BIPPEGN be
station, the predetermined scheduling information; 15 and (C2) receiving
traoamiitiiddia iothEheedebiliaedstadd Oy using tie diownihknkdicontrol
hresou ce assigned by the predetermined scheduling information, the
c ?éH?e% ion starting at a certain point determined on the basis of the
[oorg]ved predetermined scheduling information, wherein, in the step (C),
the 20 predetermined scheduling information is discarded, when the
inforn&tibRe ik tNs EasRektadid perRE ARdrTsataaontsobresngscthtl ed

. e . . . . A
by Bl DR T A TR G SR b T AR Ay, wne
i nfo thetdonlnk dicesnlinscradioptitelibyan RRCinessegstepd(B1) ,

WhERARAEO (6] O NOTHFIS0 by The persistbnt assignnent signal
1S not within the limited range of information to be specified
by the persistent assignment signal, the mobile station can
determine that the information on the downlink radio resource
and the i1nformation notified by the persistent assignment
signal are inconsistent with each other.
[0045]

In the other words, i1n 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
downlink radio resource; and in the step (C2), when information
included iIn the predetermined scheduling information is not
within the range limited by the information on the downlink
radio resource, the information on the downlink radio resource
and the information notified by the predetermined scheduling
information can be determined to be inconsistent with each
other.
[0046]

In the first aspect, the persistent assignment signal,

11
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In the other words, in the first aspect, in the step (A2), the predetermined
cycle and the information on the downlink radio resource can be notified
by an RRC message; and in the step (B2), the predetermined scheduling
information can be 5 transmitted to the mobile station via a downlink
control channel. [0044] In the first aspect, a range of information to be
specified by the persistent assignment signal can be limited by the 10

o : . . and | 1 ]
T D oRT 5y o5 (PR SdEar Al RAGHFRAT Antifhation
cahmitedahode ofartformhadisit todmeespedifiettdgdbe persistntlassapsigmment

_ signal, the mobile station can determine that the information on the

I NEBHAAIE Ao QA @ ER AN HSIPfor A&t hehBl & BY-hel PAIiat on
inFOHIRTFORSIONA! aredacPRRIFER WIB LaFBPINer MG ss 1BRNE Format

other words, in the first aspect, in the step (A2), a range of information
1n§pavifiddlony thetpradstersiiasn20 sehwewling Fdorbwatibn cambe fingiteton,

i the informatio e downlink radig.resougce; and.in the step (C2),
iR Rath TR e RNE el LAk ell CLHERNMG information s
[o0atryithin the range limited by the information on the downlink radio

resource, the information on the downlink radio resource 25 and the
inforMat@¢abtfiaspeele pleddiermiregathedOmaniicimdiforstampeized

asIgCHBEE etoé’SniHﬁ%ri%%ﬁ%W"ﬂ}ﬁﬁﬁB&”ﬁ{' WR?@H”&“%&E‘ FEPEFation

the persistent assignment signal, e other words, the predetermine

resdiadsinganiolakiodzea eeladsni taast ofegdf respatiedlbake station
assignment information, a modulation scheme, a data size, MCS

byinktstiigioR, iARMHARBK of FERINHSRAWERioRSEAREIRRSIBA fdigatmobile

station by predetermined scheduling i1nformation, 1In a
predetermined cycle, the method including the steps of: (A)
notifying, to the mobile station, the predetermined cycle and
information on the downlink radio resource; (B) notifying, to
the mobile station, the predetermined scheduling information;
and (C) transmitting downlink data in the predetermined cycle
by using the downlink 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) 1is performed when iInformation included in the
predetermined scheduling information coincides with a
previously specified content.
[0048]

In the second aspect, the predetermined scheduling
information can 1include at least one of resource block
assignment information, a modulation scheme, a data size, MCS

information, information on Redundanct Version, transmission

12
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5 information,transmission powercontrolinformation, information on
HARQ, and a New Data Indicator. [0047] A second aspect of the
present invention is summarized as a mobile communication method in
which a mobile station 10 receives downlink data transmitted from a radio
base station by using a downlink radio resource assigned to the mobile
station by predetermined scheduling information, in a predetermined

t includi ;. tifvi . ]
o o P IS PO B8y B R magion.
1 nfeaonada dB) antityARY) jo erelmabiestdimba tHnpriscketermined

scheduling information; and (C) transmitting downlink data in the
[Oﬁfb?ﬂatermined cycle by using the downlink radio resource assigned by the

predeieRineg aSiRAENIFEPINBIRSERE tiAENETIOR %%%%fﬁﬂﬂgdﬁi Zed as

certain point determined on the basis of the received predetermine
a soierliag isfoahaton, woarEigtheestep (0) iseatdveed whenlink  data

e
by asPERb BRIBRIRISR ediwheddngdepaidipsandrgludaigikagt edahe

of resource block assignment information, a modulation scheme, a data
mobixbeNM SEakbAnatioRN hiofPEeBI bAReBlANAHAY/ eRlonaflandRfdgnment

inf ion, fransmission p troj | lon, informati
s R PSRN R e S e
comvenioatsisminditaaccas b rabd éstatiom gendouwrigoredet® receive
downlink data transmitted from a radio base station in a predetermined

theypeasielshg ERshRNadRAe fedalieETrRtdisR Rl d85gHowr] Ak radio
reERHES IO 105 GoSRB RN ALGHASSINN S ESIARRG LRE BIF unit

mobile station including: a persistent 10 communication information
cordcuiareohittao rdfigbesth e cene Hesppdesnnisddcydagntime, and to

inf ti the_d link radi f the radjo b tion; i
StERA A BB NAGREEAGN it R BONE e e Has S HB A Sar g o

reldt\¢répd i SitRdha seqepiinerAl (Re 4PYIHEK aiRe/ia WeAOWIKEGRARKY 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
downlink radio resource and iInformation notified by the
persistent assignment signal are Inconsistent with each other.
[0050]

In the other words, the third aspect of the present
invention is summarized as a mobile station configured to
receive downlink data transmitted from a radio base station by
using a downlink 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 iInformation on the

downlink radio resource from the radio base station; and a
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15 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 downlink radio resource and information notified by the
20 persistent assignment signal are inconsistent with each other. [0050] In
the other words, the third aspect of the present invention is summarized

coﬂfné?cr){ﬂi%glﬁ SR Wﬁg&ﬁzeﬁmk & i'OE RN i"i‘ﬁil“ﬁ%‘it% Th%he

ase station by 25 usin i0 resource assigne
preutle statmecbyqyedetetnyinedsichedaliey iofonmbdok iradio resource
predetermined cycle, the mobile station including:_a receiver unit  _

aseagRsePt EBEVPIRASERER RERTRIMI MortiloREhen. the
refayidhrada vy cairambpiasio BRIt AT AP DM UHEA IR is

unit configured to receive downlink data in the predetermined cycle by
ofuthey n@d@ﬁﬁlmmm sedmaod aeggneﬂdmmélmedemmw@w from the

cheduyling informa on ther tian starting at a certain point determine
radi e RASE 5 BFHEHIeoenInEEd Sonbifing AIGTHLAERC LR et
coffFigdiebaes é@é‘@ﬁrﬂ*ﬁié%ﬂ&é&'@ﬂ#ﬂ@'%ﬁétﬂﬂ G@@f iguesii®ation,

discard the predetermined scheduling information, when the information
wheR thehgowhnifie Faad iesburie akbenfélavdibhntotif@dBy theesource and

inFOEg.gﬁ FYRed eriag 10 Jformation afs ngerelplriih e c3ER e ing
information are iInconsistent with each other.
[0051]

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

[0052]

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

[0053]

In the third aspect, the communication unit can be
configured to determine that the information on the downlink
radio resource and the 1iInformation 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
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In the third aspect, the predetermined cycle and the information on the
downlink radio resource can be notified by an RRC message; and the
persistent assignment signal can be 15 notified by a downlink control
channel. [0052] In the other words, in the third aspect, the receiver
unit can be configured to receive the predetermined cycle and the
information on the downlink radio resource via an RRC message; 20 and

P RGN e S G SIS e
raageekinicedromuhieatofiomiataiobearbttmmtitpwad iokiatachime dsddiree .

information on the downlink radio resource and the information notified by
[O%‘gredetermined scheduling information are inconsistent with each

otherywheRdnigriagoRdprieqed Eh@ep%rﬁg?éefme%é%ﬁwh@% signal,

information is not within a range of information specifiable by the
I npldueteithedsonas ulilid énfo radedie thd necg s dinitdd bingelinfbemagén on

S e el o e e U T EH
information, a modulation scheme, a data size, MCS information,
information on Redundanct Version, transmission format
information, transmission power control information,
information on HARQ, and a New Data Indicator.

[0055]

A Tourth aspect of the present invention iIs summarized
as a mobile station configured to receive downlink data
transmitted from a radio base station by using a downlink 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 downlink radio
resource from the radio base station; and a communication unit
configured to receive downlink data in the predetermined cycle
by using the downlink radio resource assigned by the
predetermined scheduling information, the reception 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 receive the
downlink data, when information notified by the predetermined
scheduling information coincides with a previously specified
content.

[0056]
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5 in the other words, the predetermined scheduling information can

include at least one of resource block assignment information,

amodulation scheme, a data size, MCS information, information on

Redundanct Version, transmission format information, transmission power

control information, 10 information on HARQ, and a New Data Indicator.

[0055] A fourth aspect of the present invention is summarized as a

mobilg statinn copf] d ve d lin ' fr -

radio Ergsziigt%tion iillfuﬁziné%d[%:ogwwﬁIinl?ﬁ;lgdiobl'ggragestggl?czﬁép ggﬁgnggh% ﬂ]uel 'ng
i nfmhilatiation bspretietshodleed sthebatist infonmatiofi, irasource block

redetermined cycle, the mobile statign including; a receiver unit

asgdrgﬁ"ﬁ”ﬁ% t8PECVEHO Pre FeBAdHERLARTE SHBSAB A Fee > MCS
i n#BMANE B0 TRV RS FPM o rRdia aga Riat 9 iR 90’6}‘8%\@:&'%@%@1 on

unit 20 configured to receive downlink data in the predetermined cycle by
Tougiay the tonmdith eadio tEsnsod 3ssigned dyaehe goadatedmineliormation,

i cheduéin informatian, the receptjon starti t a certgin point determined

inERETEBAGE o1 el SAcdet Bl ing WeHe LG AROIAGRERheceived from

[OU@?[PdiO base station, 25 wherein the communication unit is configured to
recelve the downlink data, when information notified by the predetermined

schedullrifHfoARRRSTChdtes RS pleibusiy Epedifke sufearized as
a 120RY pase LYEGRAREUSES BIedeiANiIR ShedH N PR o
ea ocC orma

can incliu east one of resource b assignmentin ion, a

inmadidiiicn sdieide, 8 tatd sizer MEeS vdsrrdation inferaatantransmitted
Redundanct Version, transmission 5 format information, transmission

fragubhechael ArbassistatbARaliBnibm Fded ey RagkaYshg by using
a JHIRAPHOPRdN 0 re&dliPARSRRG OF INERERG L LVEGHAR T SUEMBaHARY 1e

as a radio base station to be used in a mobile Communication method 10
statwbith &hmeobée sptiDoT edesrdsi donantirdndassirgnsmaitte ¢ tramtihsg time,
radio base station in a redeterg"ne cycle bééjsing a downlink radio

e JRIA RGP A B 1S Robife BEKEA StHe Y SO BAFR On
infb#hAETIAMEPhASHINetEPe Uhe fadiohRrig SRIPNECIUEi Ry, to the

persistent communication

mobile station, the predetermined cycle and information on the
downlink 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 transmission of the downlink data via the
downlink 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 information to be specifiable
by the persistent assignment signal, as the information on the
downlink radio resource.
[0058]

In the other words, the fifth aspect of the present

invention is summarized as a radio base station used in a mobile
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15 information transmitter unit configured to notify, to the mobile station,
the predetermined cycle and information on the downlink radio resource; a
persistent assignment signal transmitter unit configured to transmit the
persistent assignment signal to the mobile station; and communication
unit 20 configured to start transmission of the downlink data via the
downlink radio resource at the assignment starting time determined by the

coﬂﬁ[ﬂﬁﬁﬁtﬁﬁpn g{éhgnailnw%qi@ﬁheapeﬁ%ﬁg%asgigm receives
transmitter unit configured to notify information limiting a range of

dovnidrimekti aratbeba speciiditiecth Fy the perssiéot bssgnweatiignabysusing
the infarmation on the downlink radio_resource. [0058] _In the other

2GR R fitAGLPeEESTAHE rediiit IS ioh s SiRMRAlFasEREdiBn bY
prEate SRHPRE UL HEAMARS FATHMRIGEIN, SYRhireWBIEB Ariltbdecy cle,

station receives downlink data transmitted from a radio base station by
thasingdidovbdisk radiatreeourts@bsidined 1o ahefioblle trzainanitter unit

ined ling, inf ion,.i ined le,5the .
coRFFGBEN SO Hart AR OIS o SR Bl ek a ned
cyremahile siptphath e aressieme ngshGYFimRNEdafPonadies arcde a second

downlink radio resource; a second transmitter unit configured to transmit

trapspregbedr mitietitscheafikgrinestmigonticaRsmidbiltReatioheded arnoi ned

g}cm| tio ' igured traqaﬁgit d link data j .

Scﬁge etermine Eﬁtﬁ%{u%%g trfgodown Ink r@ﬁ%ﬁ&u%&%ﬁ%ﬁéd b?/qge a

copnedeieatiien sohidwog fifgunetionovtheiaisntie trshitdisikittertsniiis the
configured to notify, to the mobile_station, information limiting a range of

Prifsiedit sl sttty ths prstiefEmindavsehdaingasbemdirpource
aséi é??%@fﬁé}“ﬂqg'}a%qul%r%ﬂé%mﬁ - PP mat ity ein
aspect, the prede

ermined cycle and the information on the downlink radio
theesbursstcdir basotfidst by 20 Hh RBRCaoefsapea;ethdtbe petlsidtgnt to the

nal can_be notified by a downlink control channel. [0060

iretzaT _
RS R A, IR AT ACHLd VAL A i IS U okt BRF Tt on
speeifaEBY donPife OrBa& IR ned scheduling information, as the

information on the downlink radio resource.
[0059]

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

[0060]

In the other words, In the Tfifth aspect, the first
transmitter unit can be configured to notify, to the mobile
station, the predetermined cycle and the information on the
downlink radio resource via an RRC message; and the second
transmitter unit can be configured to notify, to the mobile
station, the predetermined scheduling information via a

downlink control channel.
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25 station, the predetermined cycle and the information on the downlink

radio resource via an RRC message; and the second transmitter unit can

be configured to notify, to the mobile station, the predetermined

scheduling information via a downlink control channel. [0061] In the

fifth aspect, the persistent assignment signal, in the other words, the

predetermined scheduling information can include at least one of resource
[OB Ifrnassignment 5 information, a modulation scheme, a data size, MCS

Information, information on Redundanct Version, transmission format

infornlatidrindrafmsftihsiaspentey ddndrqhénfeinsaiaTt infssngtioeot signal,
. HARQ, and a New Data Indicator. [0062] 10In the fifth aspect, the first  _

Ny LhenftdamivesBe difigRF&HtEBANRE Fearyd bndnkHERIaEd on
caHatg APPuAR VAR TAREQYS EREEGTFS PEIDYFOET QN (963154 ynment

described above, the present invention is capable of reducing the
1 Nttty of thenashubahterntibledhsscartiatacs toaniMkSsehdduingtion,

R 5 BT AR SR rormar

i nFORTAHeAion mefesrPasnehile sgiipar andcbrEle Pase Bidiiimation,
BRIEF DESCRIPTION OF DRAWINGS [0064]
information on HARQ, and a New Data Indicator.
[0062]
In the fifth aspect, the first transmitter unit can be

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

ADVANTAGEOUS EFFECTS OF INVENTION
[0063]

As described above, the present invention is capable of
reducing the probability of the occurrence of the False Alarm
of downlink scheduling information 1iIn 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

[0064]

[FIG. 1] FIG. 1 is a functional block diagram of a mobile
station according to a first embodiment of the present
invention.

[FIG. 2] FIG. 2 1s a diagram for illustrating a downlink
scheduling information iIn a mobile communication system

according to the first embodiment of the present invention.
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[FIG. 1]FIG. 1 is a functional block diagram of a mobile 25 station
according to a first embodiment of the present invention. [FIG. 2]FIG. 2 is
a diagram for illustrating a downlink scheduling information in a mobile
communication system according to the first embodiment of the present
invention. [FIG. 3]FIG. 3 is a diagram for illustrating scheduling performed
in the mobile communication system according to the first embodiment of

pregent i tion. [FIG. 4] | a{amcti Bgra -
[F?}?ﬁo se SIE:':I(Ebn%c%rd?ngEtﬁ%t Irst embgg}mllgn?g%%%%re%ﬁt@d uling

peinfentiecl [FGLIXFaba kea dommbaikciibnang Spstatinrescaidhd mgpiteo the
_station according to the first embodiment of the grﬁesent invention. 10

T FEsERREAGREBE ElisBISINERFE 805\ 888 tration of Mobile
[Fmg‘ﬁgﬂgcaﬂpi‘éyﬁt% ACEONSERG BB FERO SN Qh RIFSEMadio base
station according to the fTirst embodiment of the present
invention.

[FIG. 5] FIG. 5 1s a flowchart showing operations of the
mobile station according to the first embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0065]

(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 is also
applicable to mobile communication systems of other modes.
[0066]

In the mobile communication system according to the
embodiment, a mobile station UE is configured to receive
downlink data transmitted from a radio base station eNB iIn a
predetermined cycle by using a PDSCH (downlink radio resource)
persistently assigned, the reception starting at an assignment
starting time.

[0067]

As shown in FIG. 1, the mobile station UE includes a
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15Referring to FIG. 1, a configuration of a mobile communication system
according to a first embodiment of the present invention is described. In
this embodiment, a description is given using a mobile communication
system. of the LIE scheme as an example, but the present invention is
also 20 applicable to mobile communication systems of other modes.
[0066] In the mobile communication system according to the

ment, ' olg] I igur ecgive dqynli

Pet?r%]r??rg%ﬁe% froi‘nd?i;8 ?{Jﬁ?o? Egge ;ﬁ?ilg%(ig%égin?&ﬁreﬁg’tbrn%efgyﬁcﬁ%g;ent
asssiggreRDSTHh@abwelgkinaeiouniduBes) pacsztdotiy disigrasitdheeceiver

reception starting at an assignment starting time. [0067] As shown in FIG.
un t3mobile station UE includes a Persistent information receiver unit
[063383 Persistent assignment signal receiver unit 62, and a downlink data

recelver unit 63. [0068] 5The Persistent information receiver unit 61 is

configirePerstekenframthe radisase stativa e NB) Pé&sisegonTigured

el RO Yl s pejeinpd Qe i o
inRseiEEibi 6lincluding the predetermined cycle and the
information on the downlink radio resource.

[0069]

In addition, the Persistent information receiver unit 61
iIs configured to notify, to the Persistent assignment signal
receiver unit 62, the information on the downlink radio
resource.

[0070]

Specifically, the Persistent information receiver unit
61 1s configured to acquire the Persistent information, on the
basis of an RRC message transmitted by the radio base station
eNB.

[0071]

Here, the information on a downlink 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 (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio
resource) for the “Persistent scheduling”.

[0072]
Hereinafter, a description will be further given in

detail.
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is configured to notify, to the Persistent assignment signal receiver unit 62,
the information on the downlink radio resource. [0070] 15Specifically, the
Persistent information receiver unit 61 is configured to acquire the
Persistent information, on the basis of an RRC message transmitted by
the radio base station eNB. [0071] 20Here, the information on a downlink
radio resource is, for example, information for limiting a range of
[O. ation to be notified by a persistent assignment signal (i.e.,
termined scheduling information) to be described later, i.e., a
PDCCHg down¥ol seltadiningedfereaticen) gifingeme25 Ri30Cdtion(ddbwnl ink
Scﬁgrsstent ass% nment of a PDSCH (downlink radio resqurce) for the _

A KMEALRARG 5D & 1V INg kB Has W HEdAptiniwpis 1stent
as%% H_gﬂﬁéﬁ’@r‘dpéjeﬁ*omgﬂ on & NenBioERagen SIRMANGEPItS. 2, for

CH (downlink scheduling information) giving the instruction of
expaplstent assignment are information elements as shown in FIG. 2, for 5

[oS¥AgPle:

“Format Indicator” i1s information indicating whether the
PDCCH 1s information for uplink or information for downlink.
The information for downlink is also called simplified downlink
control information.

[0075]

“RB assignment information” is information indicating
resource block assignment information for the downlink signal
specified by the PDCCH.

[0076]

“MCS information” 1is information on an MCS for the
downlink signal specified by the PDCCH. Here, the information
on the MCS 1s information such as a data size, amodulation scheme,
and a Redundancy Version parameter in HARQ, for example.
[0077]

“HARQ process information” is information on an HARQ
process for the downlink signal specified by the PDCCH.
[0078]

“New Data Indicator” is information indicating whether
the downlink signal specified by the PDCCH 1is for new
transmission or retransmission.

[0079]
“TPC” 1s 1Information for transmission power control for

the uplink control signal specified by the PDCCH.
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[0074] "Format Indicator” is information indicating whether the PDCCH is
information for uplink or information for downlink. The information for
downlink is also called simplified downlink 10control information. [0075]
"RB assignment information™ is information indicating resource block
assignment information for the downlink signal specified by the PDCCH.
15[0076] "MCS information" is information on an MCS for the
[Oﬁﬂgwglink signal specified by the PDCCH. Here, the information on the
CS is information such as a data size, a modulation scheme, and a
Redurdimdy BRCSion paGRGetei s HAGR o byaruple: ZR{AQY 7{RNARYY -
rocess information” is information on an HARQ process for the downlink
[05@?@ specified by the PDCCH. [0078] "New Data Indicator" is

INfOrMBHRN ¢ FALPAARBIRE e PRI IS BRAL IR F W RENRYHES of the

PDCCH is for new transmission or retransmission. [0079] "TPC" Is
PDEEbnfalivvnibr nlarsatissiod pog/ercbatrobfor amn upliek exatmpllsggnaland an
in%%?‘%g%q 8% tg?eFr)nDe% I_(|)'ther 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.
[0082]

In addition, the information on the downlink radio
resource may be information for [limiting the range of
information to be notified by the aforementioned PDCCH
(downlink scheduling information) as described below.
[0083]

For example, the information on the downlink radio
resource may be information for [limiting the range of
information to be notified by the aforementioned “RB assignment
information™.

[0084]

More specifically, the information on the downlink radio
resource may be information for limiting the number or the
position of resource blocks to be notified by the aforementioned
“RB assignment information”.

[0085]

Further, the information on the downlink 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”.
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[0080] "RNTI/CRC" is CRC bits masked by an "UE-ID (RNTI)". [0081]
Note that, the aforementioned information elements of the 5 PDCCH
(downlink scheduling information) 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. 10[0082] In addition,
formation on the downlink radio resource may be information for
ihg the range of information to be notified by the aforementioned
PDC(IH o liisechetieimg hdanonaltien) e desoineddbblbacKkS[A0&I]Fied
For exa gole the information on the downlink radio resource may be

by kBrRHGN ToAANRL AE SREEXY B ARTR I B Fofred By RELNET “27
noffergmeriRNet REBARSIGYRCHH IIE AR 140{0P84] o reMﬂE?ce and the

specifically, the information on the downlink radio resource may be
1 nFdamadtiornfoRicniziag t@@menbarnfcmm@bsmnh ofatsdued byckbeoR2CCH

t ti "RB t inf tion”. 25[00
R LA oN e HAR I I Te BaiathayBat With each
otHdermation for limiting the number of resource blocks to be notified by the

aforementioned "RB assignment information” to "2" or "3".
[0087]

Further, the information on the downlink 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.

[0088]

Specifically, the information on the downlink 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™.

[0089]

In this case, when the number of resource blocks notified
by the PDCCH (downlink scheduling information) is larger than
“3”, the information on the downlink radio resource and the
information (RB assignment information) notified by the PDCCH
(downlink scheduling information) are Inconsistent with each
other.

[0090]

Note that, the information on the downlink 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 downlink
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[0086] In this case, when the number of resource blocks notified by
the PDCCH (downlink scheduling information) is neither "2" nor "3", the
information on the downlink radio resource and the 5 information (RB
assignment information) notified by the PDCCH (downlink scheduling
information) are inconsistent with each other. [0087] Further, the
information on the downlink radio resource 10 may be information for

raﬁ?; '%%?}lggt}ﬁéégf fﬂ%ﬁ%g I‘Eﬂg i PIGI' rﬂl%f'gg m&h&f[azgseégrumbe r of

rementi assignment information™ to "3" or less
reSpeacitiealhl dak s famsateadan the downlink radio 15 resource may be
information to indicate the maximum value of the number of resource
ks to be notified by the aforementioned "RB assignment information".

[Oos%l%gﬁﬁﬁﬁﬁ%é’lge” BRNUPRY PRI CORIOEKR ”BWGWI%‘?\QV P&io

PDCCH (downlink scheduling information) is larger than "3", the
regpomestioreyn el #owhtnbeddio tbsomas Endnthandfoniadioon(RBalues of

assi ent information) notified hy.the PDCCH (do wnllnk schedylin
o AHERITS v o RNt R e Eas0B00) O Lt KRS natvinethe
afovemeaiendeietne Q@Nﬁ@ﬁﬁmrﬁ@owﬁ%ﬁ%@@i@whﬁ? maximum value

of the number of resource blocks notified by the aforementioned "RB

L0882 dnment information" in the aforementioned example, but the
mforr&%tpneg( mﬁldeownjfrﬂlé information on the downlink 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.

[0093]

In this case, when the number of resource blocks notified
by the PDCCH (downlink scheduling information) is larger than
“10” or the number of the resource blocks is smaller than “5,
the i1nformation on the downlink radio resource and the
information (RB assignment information) notified by the PDCCH
(downlink scheduling information) are Inconsistent with each
other.

[0094]

Further, as far as the information on the downlink radio
resource limits the range of information to be notified by the
aforementioned “RB assignment information”, the method for
limiting the range i1s 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
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radio resource may indicate the minimum value of the number of resource
blocks instead. [0091] Alternatively, the information on the downlink radio
5 resource may indicate both the maximum and minimum values of the
number of resource blocks to be notified by the aforementioned "RB
assignment information”. [0092] For example, the information on the
downlink radio 10 resource may indicate "10" as the maximum value of

asgfg%H@H%f q fPéPM[;Fﬁl?JHGKS to be notified by the aforementioned "RB

gnment information™ and‘indicate "5" as the minimum value of the
[Ooe®mpirce blocks. [0093] 15In this case, when the number of resource

blocks notified by the PDCCH (downlink scheduling information) is larger  _
than “F of¥RAGber Bithe TRIQIREHIOKs Wsnklifer fIQWrainKe radio

reSBRAIONAN e AQNFSIIREIRIPSTYEe R RS Yo aieR iRPon in a

assignment information) notified by the PDCCH 20(downlink scheduling
Tradoemnaiord aredtomsisténawieseaonostHe L JORI LD Foetheo tasf e didayiethe
afg¢%m3ﬁ¥¥bﬁéﬁ“hﬂ@N2@¥%Eﬁ%%nt information™.
[0096]

Alternatively, the information on the downlink radio
resource may be information for limiting information to be
notified by the aforementioned “MCS information”, for example.
The 1i1nformation on the downlink radio resource may be
information for limiting the range of a modulation scheme, a
data size, or the like, for example.

[0097]

More specifically, the information on the downlink radio
resource may be information for lLimiting the modulation scheme
to be notified by the aforementioned “MCS information”.
[0098]

For example, the information on the downlink radio
resource may be information for limiting the modulation scheme
to be notified by the aforementioned “MCS informationent” to
“QPSK™.

[0099]

In this case, when the modulation scheme notified by the
PDCCH (downlink scheduling information) is other than “QPSK”,
for example, when the modulation scheme is “16QAM”, the
information on the downlink radio resource and the information
(MCS 1nformation) notified by the PDCCH (downlink scheduling

information) are inconsistent with each other.

25



10

15

20

25

resource limits the range of information to be notified by the 25

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”. [0095] For example,
[Oltl%- formation on the downlink radio resource may be information for

Imitihg a position in a 5 frequency direction of a resource block to be

notifidbibg thehafbrentérticanEd r&Beatsignadntarompbdon’l [ABSGfates an

Alternatively, the information on the downlink radio resource may be

exfbrhea BBt FRkRE il SFRLNEE OB TOtRS AN Mk FALFQFRsR Ce
1inVeS IRIRENAISAL IREFSAMRIENERR IMRSMBECTRILDEIQYVNEOK BRI “MCS
resource may be information for limiting the range of a modulafion

Infchorat ianestsiz&oor QBIKE - foriowevse.,[00BE] information on the
downlink 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.

[0101]

More specifically, the information on the downlink 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”.

[0102]

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

[0103]

For example, the information on the downlink radio
resource may be information for limiting the data size to be
notified by the “MCS informationent” to “320 bits™.

[0104]

In this case, when the data size notified by the PDCCH
(downlink scheduling information) is other than “320 bits”,
e.g., when the data size is “512 bits”, the information on the
downlink radio resource and the information (MCS information)
notified by the PDCCH (downlink scheduling information) are
inconsistent with each other.

[0105]
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15More specifically, the information on the downlink radio resource may
be information for limiting the modulation scheme to be notified by the
aforementioned "MCS information”. [0098] For example, the information
on the downlink radio 20 resource may be information for limiting the
modulation scheme to be notified by the aforementioned "MCS
informationent” to "QPSK". [0099] In this case, when the modulation

sche if] y ik sghedulingrfarmation).i
otherwﬁgr? '%@%E",%%%%%fmwrﬁ@?u atFonrggﬁe%E% VA8 on ly
an" QAN etheaintbrtagionumbtine dfvblirtsranihhveasathies ati@2bebits” may
information (MCS information) notified by the PDCCH (downlink
e ssheslihdSHormation) are inconsistent with each other. [0100] Note
olftgthe aforementioned example illustrates an example in which the
[01G6]"™ : : < .
information on the downlink radio resource limits the modulation scheme
to be hotiéidd by the ;MT® Skafuinmeifiodatd te IQP SKS. sloewi/Eigalein the
information on the downlink radio resource ma |Liimit he (ﬂ\%lation
ATQURIRE A BASHRMSIR fre %Eé”ﬁ%o%ﬁ{%% Thl= 84 Axptao>12es may
be"&feeWfiecto the both of "QPSK" and "16QAM", instead. [0101] 10More
specifically, the information on the downlink radio resource may indicate
[O&Péhher it is applied or not on each of the modulation schemes, "QPSK",

"16QGAL M BRIV 1hRe IRFISTRE TS MSr> PIRIMAM Tk radio
resource may be information for limiting the data size notified
by the “MCS informationent” to “320 bits” and “640 bits”, for
example.

[0108]

Alternatively, the information on the downlink radio
resource may be information for limiting the data size notified
by the “MCS informationent” to “320 bits” or less, for example.
[0109]

In this case, when the data size notified by the PDCCH
(downlink scheduling information) is larger than ““320 bits”,
e.g-, when the data size is “512 bits”, the information on the
downlink radio resource and the information (MCS information)
notified by the PDCCH (downlink scheduling information) are
inconsistent with each other.

[0110]

Note that, the aforementioned value, “320 bits”, is only
an example, and the number of bits other than “320 bits” may
be specified. In addition, the maximum value of the data size
Is specified in the aforementioned example, but the minimum

value of the data size may be specified, instead.
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[0102] 15Alternatively, the information on the downlink radio resource may

be information for limiting a data size to be notified by the "MCS

information”, for example. [0103] For example, the information on

the downlink radio 20 resource may be information for limiting the data

size to be notified by the "MCS informationent” to "320 bits". [0104] In

this case, when the data size notified by the PDCCH (downlink scheduling
[O. qﬁnation) is other than "320 bits", 25 e.g., when the data size is "512

its™, the information on the downlink radio resource and the information
(MCAihternmadiony @ biifje b dogit hefPEHeCrbagdowantinkedale daidgthe minimum
information) are incansistent with each_other, [0105] Note that, the.

valg e AR AR A RS SRASAT ARLxariQE RIS wnRAD Gy ts”
maggaé)sﬁ{fﬁeé@eﬁ%(%n t rﬂﬁ&??nﬁﬂﬁ%ﬁ%é%ﬁ@ﬁ@c@%'gﬁ ZANe 0820
bits” may be speciftied as the minimum value of the data size.
[0112]

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

[0113]

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 downlink radio resource, but an information
element other than the aforementioned elements may be limited
by the information on the downlink radio resource by the same
method, iInstead.

[0114]

For example, the information notified by “HARQ process
information” may be limited by the information on the downlink
radio resource.

[0115]

For example, when 8 HARQ processed are defined, and each
of HARQ processes is numbered from #1 to #8, HARQ process numbers
notified by “HARQ process information” is limited to #1 and #2

by the information on the downlink radio resource.
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aforementioned example, but two or more kinds of data sizes may be
specified. [0107] Specifically, the information on the downlink radio 10
resource may be information for limiting the data size notified by the "MCS
informationent” to "320 bits" and "640 bits", for example. [0108]
Alternatively, the information on the downlink radio 15 resource may be
information for limiting the data size notified by the "MCS informationent”

[ 320 bits" or less, for example. [0109] In this case, when the data
size hotified by the PDCCH (downlink scheduling information) is larger
than S3REciiei cad kyg,, tiienmive iata Sizd is€'5dP Iited, theninfumatedue of
on the downlink radio resource and the information (MCS information)  _

EhRGHMRE BY AREFD BBEPEIER ARG N THIBRRNBRFSR WMtrErRadKon”

noWiffiRagh piher-INRY] mhiRiedbat thgsfaisriitiensibyaluse "SeBitfied.
is only an example, and the number of bits other than "320 bits" may be

Al spacifidd va bdditidnnhyg bexiotinfugdevdieitb entd tizsisagpddfist or not

on R e SR BPIS RIS MBLPATh A5 8" ieize mo

[0117]

In addition, “RB assignment information” or “MCS
information” described above 1is iInformation 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”.

[0118]

The Persistent assignment signal receiver unit 62 1is
configured to receive a persistent assignment signal from the
radio base station eNB.

[0119]

Specifically, the Persistent assignment signal receiver
unit 62 1s configured to receive, from the radio base station
eNB, PDCCH (downlink scheduling information), as a persistent
assignment signal, the PDCCH (downlink scheduling information)
being transmitted to the mobile station i1tself and giving an
instruction to persistently assign a PDSCH (downlink radio
resource) for the “Persistent scheduling”.

[0120]
For example, the Persistent assignment signal receiver

unit 62 may be configured to determine, on the basis of an RNTI

or the like set in a PDCCH, whether or not a PDCCH (downlink
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Alternatively, both of the maximum value and the minimum value of the
data size may be specified. For example, "640 bits" maybe specified as
the maximum value of the data size, and "320 5 bits" may be specified as
the minimum value of the data size. [0112] In this case, when the
data size notified by the PDCCH (downlink scheduling information) is
larger than "640 bits" or the data size is smaller than "320 bits", the

' ] in j0 resoure informati <
S e SRS e B R S et
asgipgnsistent wifh eacRD8G. [Hb3jMNdekhatattiecafareseoticedd for the

example shows a case where_15 the information notified by "RB

“PerSERHRRLIRGRRAUHING thd HbFARREH hbafed By ERRCEGRbARaREATION

i tisdigited by the information on the downlink radio resource, but an
information element other than the aforementioned elements may be
[Olidd by the information on the downlink radio resource by the same 20
methqQd, inste d.ﬁ}gl _ For example, the information notified.b
g YR

"HARD' PR ' LABIPHE AIRLST SR WeT unit
62dauiplink redierPgawss. 251QEI rminEOr SMamRle DEBAR EHARRRNTI or

processed are defined, and each of HARQ processes is numbered from

thel kéks $ARO PR RS FlmBEe Hitifie@ by tARIEpFRESE Vg rMaGeh! 1S
a ﬂ@g%%‘{/%ﬁﬂi 801 17 R¥LRG IVRE YR RESIMITIRE 180G £PPRYS rce) ,
1.e., a downlink scheduling information for the dynamic
scheduling.

[0122]

Here, consider a case where, as a Persistent scheduling
method in the LTE scheme, i1t is defined to determine on the basis
of one specific bit in a PDCCH whether the PDCCH is a PDCCH
(downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink radio resource) for
the “Persistent scheduling”, or a PDCCH dynamically assigning
a PDSCH (downlink radio resource), i.e., a downlink scheduling
information for the Dynamic scheduling. [In this case, the
Persistent assignment signal receiver unit 62 may be configured
to determine on the basis of the one bit whether the PDCCH is
a PDCCH (downlink scheduling information) giving an instruction
of persistent assignment of a PDSCH (downlink radio resource)
for the “Persistent scheduling”, or a PDCCH dynamically
assigning a PDSCH (downlink radio resource), i.e., a downlink
scheduling information for the Dynamic scheduling.

[0123]

Alternatively, consider a case where, as a Persistent
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Specifically, the maximum value or the minimum value of the HARQ
process numbers notified by "HARQ process information" notified by
"HARQ process information” may be notified. 5 Alternatively, it may be
notified whether it is applied or not on each of the HARQ process numbers
may be notified. [0117] In addition, "RB assignment information" or
"MCS information” described above is information relating to 10 resource

| tio tg size,
sl R TR A o OO SAERTBIBAGE Hpare
of'mfematibomeatingriodisantson ioan20COA 1Bhdy Cha e raiktetihver the

a55|gnment signal receiver_unit 62 is configured to recelve a persistent

PDESE oA eht et bl taffo BaBE it B TRITIBE £pR2ifGANA e 2N
inSEFREFbASS B pOPY| §ﬂ@ﬁ|tr%f‘§é\i%r%%mﬂtcﬁ2 PESSEANBRIR I3 Padio

from the radio base station eNB, PDCCH (downlink scheduling
remwh)n)fae:a ﬂéT@stenﬂ&alssnﬁmem sigedietheIRDGCH (ddwnknk PDCCH

h d f t tdt le station itself and
o BRI B ey SR D PR ARG 0 25 -
a deserspkigdhedds eilhf@w%ilgn B3P0Dynanfier Sxaapler ikg). In

Persistent assignment S|gnal receiver unit 62 may be configured to i
thisieamte, dhthdeasd SEaARRTEIOMBARE sstanalPhecs s etetdad §r 62

ma{}%g %89%&%"&”%k determine on the basis of the part of the

information elements in the PDCCH whether the PDCCH is a PDCCH
(downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink radio resource) for
the “Persistent scheduling”, or a PDCCH dynamically assigning
a PDSCH (downlink radio resource), i.e., a downlink scheduling
information for Dynamic scheduling.

[0124]

In addition, the Persisten assignment signal receiver
unit 62 is configured to receive information on the downlink
radio resource from the Persistent information receiver unit
61.

[0125]

Here, the information on a downlink radio resource is,
as described above, the information for limiting a range of
information to be notified by the persistent assignment signal,
i.e., a PDCCH (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio
resource) for the “Persistent scheduling”.

[0126]

Further, the Persistent assignment signal receiver unit
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scheduling information) giving an instruction of persistent assignment of a
PDSCH (downlink radio resource) for the "Persistent scheduling” is
transmitted to the mobile station itself. 5[0121] Instead, the Persistent
assignment signal receiver unit 62 may be configured to determine, on the
basis of an RNTI or the like set in a PDCCH, whether or not the received
PDCCH is a PDCCH dynamically assigning a PDSCH (downlink radio

) NN " ing : " : ]

62 A int s S SR ¥ S ae M RFRLLLS 0 0F A8 Hown ik

radaleednéspmetkodindheth= sohEoreattis alefirted tbedetesirfaed tHey the
basis 15 of one specific bit in a PDCCH whether the PDCCH is a PDCCH

PefRARKRRSHRRRITAG TR0 maB88)giling AnSrstrudiéh of P&SktekfownTink

schedaNTeg ?h%’%@i‘dﬁﬁwﬂ% RYIAFETHEEPUCE S TAFSSE i stent
scheduling”, or a PDCCH dynamically assigning a PDSCH (downlink radio

assa@unes)ti.eofa dowRRICEchédaling 20 inforadhtion fo2siee Dyeamitor the
.~Scheduling, In this ¢ the, Persistent assign en%siﬁn hreceiver uﬂiGZ
PR MR U Rl B IS BRSSP AR ol BY VS e PHST -

[0PRECH is a PDCCH (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio resource)

25 folfiR AdiSistertSbREQINIn S APBOt HSdgimliceRy atyighingd t 62
deEERTHALHURIRL S (ass 46, ohIHe W FTERK PAdiE PAlErce

ynamic scheduling. lternatively, consider a case where,
andsth e dasiftaniatdmttn @ eathoitffiden bt eue Si stdgfnedsdrjanent
_part of the information elements in a PDCCH indicates whether the

SiirdGH k-& PDCEIS (MK SdualihgkntSThasitl Yiangd aformation)
gi{Pﬁtf%CﬁaW YRSy 8RS M P A ARBRE L COYGHIKARAIBP a PDSCH

resource) for the "Persistent scheduling”, or a PDCCH dynamically

(dassi@ning xR DISCHeGowntiah ridio EeoUfbe); s esteddwatiniedcHamditigare
__information for D) nami(':?/]sache uling. In this case, the Persistent
r

INGOLSARERLigHE et 12> AP HeSd bR G SR InnRa brednal
reBaSeF mPdti®? Mfiscards the persistent assignment signal,

i1.e., the PDCCH (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio
resource) for the “Persistent scheduling”, which the Persistent
assignment signal receiver unit 62 has determined as the signal
transmitted to the mobile station itself.

[0128]

Specifically, in this case, the Persistent assignment
signal receiver unit 62 regards that the information notified
by the persistent assignment signal, i.e., the PDCCH (downlink
scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the
“Persistent scheduling” has not been transmitted to the mobile
station itself.

[0129]
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10 information elements in the PDCCH whether the PDCCH is a PDCCH
(downlink scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the "Persistent
scheduling”, or a PDCCH dynamically assigning a PDSCH (downlink radio
resource), i.e., a downlink scheduling 15 information for Dynamic
scheduling. [0124] In addition, the Persisten assignment signal

receiyer unj iszgqﬂti recaive | i nth wny i
resojri{e frr]girqn%%he ers%@ééﬁﬁtrfoﬁggtio ?fé%ée?\%% t’ZOglﬁ%)OlrfS%lféq@%ent

assieganeathbigaddnrace toanlnk radéPreamvael s ashde siwibeliatdodata
the_information for limiting a range of information to_be notified by the

repeAYREntAdd g il Hynth O PEL SLPSEERRRAMIRR Er2bEng) which
i sINRBRALARSBN YL Ingrystion QH@VSWE@SW%W%@ PR¥febuting

(downlink radio resource) for the "Persistent sche g". [0126] Further,
1nfePakineDt gssighment sipatnectien ot 62 ddetanesagsegrrent of

n infoymatiop.on the downlink radio resaurce. and the infoymation to
@ e e b PGt el 0 Ste ABECrTGbRARREN®
schekrAUing mformation) giving an instruction of persistent 5 assignment of

a PDSCH (downlink radio resource) for the "Persistent scheduling” are
[O#28hsistent with each other. [0127] When the Persistent assignment

signal(Seelier #02 S8 SRR LIS 'BETIRSRR Yr RO ss ing
as described above to discard the persistent assignment signal,
i1.e., the PDCCH (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio
resource) for the “Persistent scheduling”.

[0131]

Consider a case where the information on the downlink
radio resource is information to limit the number of resource
blocks to be notified by the “RB assignment information” to “2”
or “3”, fTor example. When the number of resource blocks
notified by the PDCCH (downlink scheduling information) is
neither “2” nor “3” iIn this case, the Persistent assignment
signal receiver unit 62 determines that the information on the
downlink radio resource and the information (RB assignment
information) notified by the PDCCH (downlink scheduling
information) are inconsistent with each other. Thus, the PDCCH
(downlink scheduling information) is discarded.

[0132]

Alternatively, consider a case where the information on

the downlink radio resource is information to limit the number

of resource blocks to be notified by the “RB assignment
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10 and the information to be notified by the persistent assignment signal,
i.e., the PDCCH (downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink radio resource) for the
"Persistent scheduling” are inconsistent with each other, the Persistent
assignment signal 15 receiver unit 62 discards the persistent assignment
signal, i.e., the PDCCH (downlink scheduling information) giving an

- i i f.persistent assi n dowplink radiq r rce)
mﬂ?}{#eﬁ %)fﬂsistgﬁst s?he(?uﬁling " Whizﬁ{tﬁeggéﬁﬁsi[ééﬁt ﬂggﬁm@g s%an@?&? of
resmence Unldekanddatemiped@g titbsigPCRel trédemitterhto tbemeahilking

__Station itself, [0128 Specifically, In this case, the Persistent

InfospahLandighal r JHiesh re?g’:arEIQ TR eGARFmatod notitiB§Bythe
nuiiEcReSHIGUASTHAMNYERKR! il +Bre PRECH Eavylipk 7o IRent

information) giving an instruction of persistent assignment of a PDSC
s 1 gainiidcetie resounted Podeee Per siste thsrhetiingh hiasmat beenon the

d tra sm'ttedafﬁ].the mobile station ihs}eg %)129]'; In the % ementioned
(i, Egis(infj, Lo R e s AR hPEigARTREBRER BRit %)épr&ﬁéégméent
i ekt 6atn reretver i 6Byithtie PPIREHANt gaSBAMBRK SIEEh&diding

is not discarded, i.e., the PDCCH (downlink scheduling 5 information)

INERIMAZA ARdradifol BF PERISEARNASIRMEACH APBSCH [detwnlillke=aRECCH
C é&ﬁ?gjf%? fgew?eqigjpﬁﬁﬁemf%ﬁ%g? Bifibgeocw g@é@%ﬁ%’é an example

e shown of the protessing ] above to discard the
[Op8&Jstent assignment signal, i.e., the PDCCH (downlink scheduling

information) giving an instruction of persistent assignment of a PDSCH

(dowAIHiERRE R4S ce) I8P P RisiBREs WSS int e isigrmation on

the downlink radio resource is information to limit the number
of resource blocks to be notified by the “RB assignment
information” to “10” or less, but at least “5”, for example.
When the number of resource blocks notified by the PDCCH
(downlink scheduling information) 1is larger than “10” or
smaller than “5” in this case, e.g., when the number of resource
blocks 1s “12”, the Persistent assignment signal receiver unit
62 determines that the information on the downlink radio
resource and the iInformation (RB assignment information)
notified by the PDCCH (downlink scheduling information) are
inconsistent with each other. Thus, the PDCCH (downlink
scheduling information) i1s discarded.

[0134]

Alternatively, consider a case where the information on
the downlink 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 (downlink scheduling information) is not “QPSK” in
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15Consider a case where the information on the downlink radio resource
is information to limit the number of resource blocks to be notified by the
"RB assignment information” to "2" or "3", for example. When the number
of resource blocks notified by the PDCCH (downlink scheduling
information) is 20 neither "2" nor "3" in this case, the Persistent
assignment signal receiver unit 62 determines that the information on the

wnlink radio reso ndthe infarmati lgament i ion)

th E%tifleeg?%y t?]ée' QEDCE@IP?(? ov(\i/!rrrI Illén k@&@d%ﬂgﬁ% r{?ﬁ gt'?ogn) g%e i#&%?ﬁte’ntthe

Perndhstehtothss ifhhue the PRIOAH 2ecemwdinkuisthedslingetformaties) that
discarded. [0132] Alternatively, consider a case where the

eyt o RERERBE RS dRhiidibRadid PWEd IR is iR RRatbRIBYRFEthénd  the
i nFUFRLE PO MESE TSR BRORS U FRAL Y iR% BY ¥FRIPBEN (downlink

information” to "3" or less, for example. When the humber of resource
schrdud nogfietFipieaRDQTCH @ioevniimcsersadetiag tinforntdtioapishargther .

than 3" in thi e.q.. when the number of resource blqcks is °5", the
TS ok B N B RS S BER A i G SR ER AR s Ascatded.
[omggration on the downlink radio resource and the information (RB

assignment information) notified by the PDCCH (downlink scheduling

inforrﬁelt_’r@ﬂ_raaat& irY&_héis_t@ﬁmiﬁ%ﬁdh 66SE wh@mh‘éfmaiqmw@mim on
eh& PP OF TG n}%%a%f eﬁ'slﬂﬁn}éﬁ%g&i N oYY CWYG5ta

a case where the information on the downlink radio resource is
s i ot abemiotinfii gk yneher ofiCSaufe bieckéda berpotiBed hyitbe™ REFor
assignment information" to "10" or less, but at least "5", for example. 15
exwmﬁ{e

the HORIBEFRE SokAcS B KA PbIRAEH, e BISCERE Clividiaen 1 ink
scAEURHIRG IDFFBHERI 559 e 1850 spaler fiaiSondizoasey

e.g., when the number of résource blocks is "12", the Persistent
whassighm et tay rai zecager 1GILE2 hietsthingh éhdtdns iIFtandtiaissngheent

T R T, ——

doilsPRARIPRTIE rash PHeey - dhyise e R PHaERPYMHESadriRation)
information) is discarded. [0134] 25Alternatively, consider a case where

notnefinesintytiobhyy PDCCH (downlink scheduling information) are

inconsistent with each other. Thus, the PDCCH (downlink

scheduling information) is discarded.

[0136]

Alternatively, consider a case where the information on
the downlink radio resource is information to limit the data
size to be notified by the “MCS information” to “320 bits” or
less, for example. When the data size notified by the PDCCH
(downlink scheduling information) is larger than “320 bits” in
this case, e.g., when the data size is “512 bits”, the Persistent
assignment signal receiver unit 62 determines that the
information on the downlink radio resource and the information

(MCS information) notified by the PDCCH (downlink scheduling

information) are inconsistent with each other. Thus, the PDCCH
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the downlink 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 (downlink scheduling
information) is not "QPSK" in this case, e.g., when the modulation scheme
is "16QAM", the Persistent assignment signal receiver unit 62 determines
that the information on the downlink radio resource and the information

caffirpuiernaion R ImER IS (IR paRel g

nformation) are inconsistent with eac er. Thus, th CH (downlink
[O$@7§1ullng information) is discarded. [0135] Alternatively, consider a
case where the information on the downlink radjo resource js information

to lint kit Eae 1Y ediYe t6PRIMIFEFoi re M RrbhfafoTomasaon on
thBiEolRIPHPEAVYFEESARE SiZE PAHEHRE IhPRS Gind el data

scheduling information) is not "320 bits" in this case, e.g., when the data
sigietie "ho2aatw T khd Ftafsvén@nf‘élﬁiﬁgnimﬁnrmﬁimﬁemr‘tﬁmz)its” or

determines that the inf nth 15 downli kra resq rce nd the.
e oo ST ol o bt ictPly T Gite data size
no&GE@diIng ynfereatiomgere (@@Wﬁ'ﬁﬁﬂk%r@f@ﬁh r. iperiigtion) is

PDCCH (downlink scheduling information) is discarded. [0136] i
1aporKcthaielf46bhditier a edssnakle khEhamaRd, bhsheldobniscase,

. dio yre IJ]S mt@é‘rggnoé]%s Ilmpt the. (16t§4s Zﬁﬂt%%me#ﬂ%d??ﬁhglstent

CS information or Iess, for example ata size

asmtj;fmbhstth@ PEAH (coweniing schediiing dXoraetiemnipriatgerthar  the
"320 bits" in 25 this case, e.g., when the data size is "512 bits", the
INBRFGKEAPRSSR rﬁﬁ@n@'%ﬂ&l‘ RiETSH M FBSUsES PR #agiaformation

wamma%i%gowawﬁaéﬁ% %‘H&eﬂi&ﬁ-ﬁ‘eﬂ& PR Qheduling

information) not by the PDCC downllnk scheduling information) are
1 niicomaiticon Yvdlr eacicothsi. smmtmeﬂD@(dH (oidvettink §'d’|mslultige PDCCH

CANARKIR ORI Ho MFRYEREFRASu 1 VSOARAEGN to it the

[09ag> size to be notified by the "MCS information™ to "640 bits" or Jess,
but at least "320 bits", for example. When the data size notified by the
PDCGIM(@EWMMNgdfyedmﬁfgﬁmdﬁmamﬁ)ﬂg |aer ehdhesd0bagmakion on

eng AR PO R LBG PR i P E AR P2 inr

process number to be notified by the “HARQ process information”
to “#1” and “#2”, for example. When the HARQ process number
notified by the PDCCH (downlink scheduling information) 1is
neither “#1” nor “#2”iIn this case, e.g., when the HARQ process
number is “#3”, the Persistent assignment signal receiver unit
62 determines that the information on the downlink radio
resource and the information (HARQ process information)
notified by the PDCCH (downlink scheduling information) are
inconsistent with each other. Thus, the PDCCH (downlink
scheduling information) is discarded.

[0139]

Note that, in the aforementioned example, the Persistent
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10 assignment signal receiver unit 62 determines that the information on
the downlink radio resource and the information (MCS information)
notified by the PDCCH (downlink scheduling information) are inconsistent
with each other. Thus, the PDCCH (downlink scheduling information) is
discarded. 15[0138] Alternatively, consider a case where the
information on the downlink radio resource is information to limit the

%Si;;fﬁ:éﬁ'b tifi ydhe 4 ﬁﬁ@ ' tiop"

ast%%%ﬁ%c'# , for eﬁ%ﬁ%ﬁ&%h@ﬁﬁe%ﬁg proc(E)é%%el?rq?ltﬂ)gefgg%lf’al 8F not

theotiieddynthd R Ghh (dahelinkewhddulkg irdorhoatiomseunedber d#t' the
nor "#2"in this case, e %._, when the HARQ prqcess number is "#3", the

| ERIGELAPASER AR IR SR ¥ SRR B2 kR RsSHP RNt Signal
i . DTOrMGONRITEIE ¢RI SIIROYIAGIA iﬁﬁ@%&ﬁ&ﬁ%ﬁng an

process information) 25 notified by the PDCCH (downlink sched
1NEkenedtion) o peosistantvits eeghnaehdr ofhasd BSE R orh (dovkniad i o

schedulipg.informatj is discarded. [0139] Note,that, in the ,
re SR EREATd P a B AR L R At & SRR RER DT €0
eabR dejeraipes Wheihareudot tg dnfoppptiqr eariie doygyghnadie signal

resource and the information to be notified by the persistent assignment

res@imﬁl_r.@nth‘é FBUem aﬁﬁﬁﬂmi@wﬂmﬁh\@rnf@rm@@rgiim@%sistency
ot ISHUEHRN RS IHEPLARNEDEHOF ACRR LRk daqiggesouiagl,,

or the "Persiste eduling” are Inconsiste each o . Instead,

whihe Régtisieni assignnigritsigeatleceiver inicoasiatdateymior geiher the
or not an inconsistency other than the aforementioned inconsistencies

PeELELIREAIE VNEICBETAGNAY tREFSUPHN HdhGSTRY ddsisard the
pePSIRTER2SEYENAThaional SGeR14ar Uni 62 maydiscarsdhe per g%am: ink

assignment signal,1.e., the PDCCH (downlink Scheduling informat
schethg aminsintoomat pers)stgnvassig@aneninsta BOBIEH (ddwplatksrestiicent

resource) for the 15"Persistent ache i'(ﬁgh Olél(ﬂb For exa&:phe_, h
asgaQLEE" T c &L wheltHREobHQY ab30palbifig A S o the
upg}ag('irg%gwﬁcg'tyﬁg&qqtﬁg%z_e of "10000 bits". When the Persistent

assignment signal receiver unit 62
[0140]

For example, consider a case where the mobile station has
a capability to allow the maximum receivable data size of “10000
bits”. When the Persistent assignment signal receiver unit 62
IS given an instruction for reception of a downlink signal with
a data size of “20000 bits” by the persistent assignment signal,
i.e., the PDCCH (downlink scheduling information) giving an
instruction of persistent assignment of a PDSCH (downlink radio
resource) TfTor the “Persistent scheduling”, the Persistent
assignment signal receiver unit 62 may discard the persistent
assignment signal, i1.e., the PDCCH (downlink scheduling
information) giving an instruction of persistent assignment of

a PDSCH (downlink radio resource) fTor the “Persistent

scheduling™.
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20 is given an instruction for reception of a downlink signal with a data
size of "20000 bits" by the persistent assignment signal, i.e., the PDCCH
(downlink scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the "Persistent
scheduling"”, the Persistent 25 assignment signal receiver unit 62 may
discard the persistent assignment signal, i.e., the PDCCH (downlink

[O;%) uling information) giving an instruction of persistent assignment of a

H (downlink radio resource) for the "Persistent scheduling". [0141]

Mearidalewgederallyetinera Bly bitthatteen havandoid npeetnbeg ashaving no
infQrmation in the persistent assignment signal, i.e., the PDCCH (downlink

MeBALIRAG itfoFALHEHIG0Ing hritE h RRERSS bF PSS A0AG et goR ] -
i .8 PDRE (iordlink saiA 1§3RIrSehig g Wgef?ﬁf%ﬁn%h?gHWQj'i{Pi}A&] an

Accordingly, when some bit pattern of the persistent assignment signal,
1 NFEr et POTCH fevwnlirticsdhasdrgnie koo &iBRBENI (gl annddtricti@d 10

of persistent assignment of a PDSCH (d wr#ﬁlf-radip resource) for the
roRob e R ey N b At B Mo, the persistent
[o@agignment signal receiver unit 62 may discard the persistent assignment

signal, i.e., the PDCCH (downlink scheduling 15 information) giving an

instrutE6R 68 pBeslstent'diRiyrpagiv ob AP IREEEBwARNKREIDREBAFESNT
asS{dfenE S ahaieoid L poctlfre Bl I B SEilli ing

ern has mo meaning Z0 &s information” may be expresse

i nfidferertboihytdlie bigatteimistaicupposet o sttt [R34ehimibist of
case, the Persistent assignment signal receiver unit 62 may determine,

a rEPstkss(HHE MiBkmatGidA thEesource) for the “Persistent

scheduling” has no meaning as iInformation, the Persistent
assignment signal receiver unit 62 may discard the persistent
assignment signal, 1.e., the PDCCH (downlink scheduling
information) giving an instruction of persistent assignment of
a PDSCH (downlink radio resource) fTor the “Persistent
scheduling”.

[0143]

Note that, the expression “a bit pattern has no meaning
as information” may be expressed differently that the bit
pattern iIs not supposed to be notified.

[0146]

In this case, the Persistent assignment signal receiver
unit 62 may determine, regardless of the information on the
downlink radio resource, whether or not some bit pattern of the
persistent assignment signal, i1.e., of the PDCCH (downlink
scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the

“Persistent scheduling” has meaning as information as described
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25 downlink radio resource, whether or not some bit pattern of the
persistent assignment signal, i.e., of the PDCCH (downlink scheduling
information) giving an instruction of persistent assignment of a PDSCH
(downlink radio resource) for the "Persistent scheduling” has meaning as
information as described above. [0145] Alternatively, the Persistent
assignment signal receiver unit 62 may determine whether or not some bit

pattern of the 5 persistent assignment signal, i.e., of the PDCCH (downlink
schedullng information) giving an instruction of persistent assignment of a

[OPZESCH (downlink radio resource) for the "Persistent scheduling” has

meaning as information as described above, in a case where the

inforrA&HT B THY 88%niHRG Z55 S bRIQITFRIAL MR B §ppdel eceiver

un H€r®2a%§3?a%i?e?hthﬁ@fwmp'@|d HOPREB N9f BUPRLTRA P BF the
notified" will be described. [0147]

persistent assignment signal, i1.e., of the PDCCH (downlink
scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the
“Persistent scheduling” has meaning as information as described
above, In a case where the information on the downlink radio
resource does not exist.

[0146]

Here, an example of the aforementioned “bit pattern not
supposed to be notified” will be described.
[0147]

For example, when the value of the number of RBs indicated
by “RB assignment information” shown in FIG. 2 is defined to
be always “10” or less in the persistent assignment signal, a
bit pattern indicating a value larger than “10” as the number
of RBs shown by the “RB assignment information” is considered
to be a bit pattern not supposed to be notified.

[0148]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of the number of
RBs indicated by the “RB assignment information” in the
persistent assignment signal is larger than “10”.

[0149]

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,
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15For example, when the value of the number of RBs indicated by "RB
assignment information" shown in FIG. 2 is defined to be always "10" or
less in the persistent assignment signal, a bit pattern indicating a value
larger than "10" as the number of RBs shown by the "RB assignment
information” is considered 20 to be a bit pattern not supposed to be
notified. [0148] Specifically, the mobile station UE discards the

foﬁ%%ét di@?ﬁﬂ,ﬁ%ﬁ'&%"% %ﬁg\%ﬁ{%‘@%‘;%é’i ERan 1000~

assignment informatio Istent
asatbignizara Sga ishangar hyart WED " NTEIGn Fo rrdieimativelys inoencasered
where the_value of the data size indicated by "MCS information” shown in

tophe 2 LAt ARy sS4BPeS6MeL? i I LEI&H assignment

[Oi' |, 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
pattefipectidiipabéy to bEheotiffadb Ol 0] SEpetdicallEhednsioitrds  the

o AR R B B i

i n81Ta e HysigRal 1HEsoph fiamaleReh: 1GP thtOpie dtethe £858gnment
where the value of the data size

signal is larger than *“1000.

[0151]

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” iIs not a
predetermined value, for example. [In acase where the data size
Is defined by a four-digit binary number (described as “abcd”
hereinafter where the first digit “a” corresponds to the “Most
Significant bit”), the data size is described as follows when
expressed by a decimal number.

[0152]

3xa+22

(Data size expressed by a decimal number) = 2
xb+2'xc+2%xd

Here, when “a”, which is the “Most Significant bit”, is
not “0”, 1.e., when “a” is “1”, the data size is at least “8”.
[0153]

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.

[0154]

More speciftically, the mobile station UE may discard the

40



10

15

20

25

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 a case where the data size is defined by a four-digit binary
number (described as "abcd" 15 hereinafter where the first digit "a"
corresponds to the "Most Significant bit"), the data size is described as

follows when expressed by a decimal number. [0152] (Data size
I i r2 +.22 20 X €t -
pe ée@ﬁ v%ﬁg:nt}xg% %@mc |s€rl1g;i%?l{oas{’s%ﬁﬁ?éant |tm|(§gn4%t?§géﬁlef%v§ ent "g"t

ofisthg, theCsatnrsfmaisattleast "B [EA83pEpsiifitaliit thesiahlestati@ignal
__UE may discard the 25 persistent assignment signal, when a part of the

' SpebrahB PRI FHBHRSTbY AN YRe PisEdi @ spftertdBd iSABL L 1T
i sPHRAEISEMNEA Ve dPoPEhMAS ShRAINIEAlmB R TIOPe SIBUARYEYNYr a

discard the persistent assignment signal, when the "Most Significanf bit"
prefigieema8eaformitioal inafe dertistecsignitdmesighubis ndhe  “Most

oredeterm Hen the "Most Sianifiennt bit" is 1ot “Q* in th
S1BRRERRANGEd Bt ok i S S pedolied foerago e
whEISHeRERRIIvRTaRD e pMGR S‘ignifimgpﬁ'é@r&ﬁatamféd@éﬁaé@edf two

value (for example, when neither "a" nor "b" is "0", suppose that the _
copgieey bl Weo dohtecutebitsafe rvt Adpedeteiaedalueihyge In  the

aFBIUREIEN AR CXX ARSI H010155]
[0155]

Note that, the same processing may be applied when the
“MCS information” indicates both of the data size and modulation
scheme.

[0156]

Alternatively, when the modulation scheme indicated by
the “MCS information” shown in FIG. 2 is defined to be always
“QPSK™ 1In the persistent assignment signal, for example, a bit
pattern indicating “16QAM” or “64QAM” as the modulation scheme
shown by the “MCS information” is considered to be a bit pattern
not supposed to be notified.

[0157]

Specifically, the mobile station UE discards the
persistent assignment signal, when the modulation scheme
indicated by the “MCS information™ in the persistent assignment
signal is not “QPSK™.

[0158]

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

41



10

15

20

25

Note that, the same processing may be applied when the "MCS
information” indicates both of the data size and modulation scheme.
[0156] 15Alternatively, when the modulation scheme indicated by the
"MCS information” shown in FIG. 2 is defined to be always "QPSK" in the
persistent assignment signal, for example, a bit pattern indicating
"16QAM" or "64QAM" as the modulation scheme shown by the "MCS

%ﬁ% On tO.b bl'[ ,sup .
"hotifie %%g h fSpec |caI e mokﬁaﬁgt|%UE iscar g(t fipte. is

copsEikerthdsigivecat H Ita|pWhEE ithe modtd Wahpposawnt® irnakcated bfied .
the "MCS information™ in the persistent assignment 25signal is not
[OﬂéglK" [0158] Alternatively, the persistent assignment signal is

basicgflu g Sfgad PIYN9 apHBSTHAIMIET NS¥ativh @ DE paH?ﬁ?:ards the

speC|fy|ng a modulation scheme used in retransmission in the "MC
pe lrﬁamtmt\ amlgmmplé $d goadiderbe notied HCHattefio nmastumose@ the
to he otl 0159] S cmca tbe mobile statipn UE %lcards the 5

S EISEE %% S [ LdEﬁQﬁﬁ&%?ﬁ% FoRattRkRSPecTTying
a REWAarI¥PIGHnemesigrldndisaesy Bt oakeryspecifying a

modulation scheme used in retransmission. [0160]
[0160]

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.

[0161]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of “TPC” iIn the
persistent assignment signal is “0”.

[0162]

Note that, the number of bits for “TPC” is “1” in the
aforementioned example, but the number of bits may be other than
“1”, e.g., “2” or “3”. For example, when the number of bits
for “TPC” is “2”, and it is defined that “11” i1s always set as
the value of TPC, bit patterns “10”, “01”, and “00” are
considered to be bit patterns not supposed to be notified.
[0163]

Alternatively, when it is defined that “111” is always
set as the value of “HARQ process information” shown in FIG.
2 iIn the persistent assignment signal, for example, a bit
pattern other than “111” as the value of the “HARQ process

information™ is considered to be a bit pattern not supposed to
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Alternatively, when it is defined that "1" is always set 10 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. [0161] Specifically, the mobile station UE discards the 15
persistent assignment signal, when the value of "TPC" in the persistent
assignment signal is "0". [0162] Note that, the number of bits for
be"ﬁ?)ﬁ Jﬁ "+ in the aforementioned example, but the number of bits maybe
other than 20 "1", e.g., "2" or "3". For example, when the number of bits
[0ik8A4TPC" 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

suppSRsFbiieAltea. [8163) S9RMN RanFHA RGN 5 dchhegards the
persisteAtvaysSpyARdhR Valyg R ITARRLPIOEeRS NI TAUYY SPRWNHHARQ
FIG. 2 in the persistent assignment signal, for example, a bit pattern other
pracess INTaythetking e PG pelust assngnventssogsalbred not
q 0 he a bit pattern not supposed to be notified. [0164] Specifically, the
bile station UE discards the persistent assignment signal, when the
[oY8ls§ of the "HARQ 5 process information” in the persistent assignment

signal is not "111". [0165]
Note that, the number of bits for the “HARQ process

information” iIn the aforementioned example is “3”, but the
number of bits may be a value other than “3”, e.g., “2” or “4”.
[0166]

Alternatively, when it is defined that “11” 1s always set
as the value of “Redundancy Version” included in “MCS
information” shown in FIG. 2 in the persistent assignment signal,
for example, a bit pattern other than “11” as the value of the
“Redundancy Version” is considered to be a bit pattern not
supposed to be notified.

[0167]

Specifically, the mobile station UE discards the
persistent assignment signal, when the value of the “Redundancy
Version” in the persistent assignment signal i1s not “11”.
[0168]

Note that, the number of bits for the “Redundancy Version”
in the aforementioned example is “2”, but the number of bits
may be a value other than “2”, e.g., “1” or “3”.

[0169]

Alternatively, when it 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
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Note that, the number of bits for the "HARQ process information" in the
aforementioned example is "3", but the 10 number of bits may be a value
other than "3", e.g., "2" or "4". [0166] Alternatively, when it is defined
that "11" is always set as the value of "Redundancy Version" included in
"MCS information” shown in FIG. 2 in the persistent assignment signal, 15
for example, a bit pattern other than "11" as the value of the "Redundancy

etgiQn” i ngigar »a:zhit ¢ ifi
th 01 W daed yggci ically, thé@mggﬁeg %%%I%%féégﬁig%'ﬁgem not
suppmssdnttasdignmentifigeal . when the value of the "Redundancy
Versjon" in the persistent assignment signal is not "11". [0168] Note

[OWaQ,]thenumberofbitsforthe"RedundancyVersion" in the aforementioned

exa”ﬁ}!f‘e@i'?i'c@ltfg? NUEIRET QNP K MY G BNAUREONG AT ds. the

e.g., "1" or "3". [0169] Alternatively, when it is defined that "1" is

pe ugtastt ashegrnensf Nendatawheicatire shahueirofidhein‘tew Data
ersisteni;,assigrirﬁent sicgnal for example, "0" as the value of the New

INBLea a8 id06n SEE RN a BRSPS Wbt AL AYS b -
[onetified. [0170]

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

[0172]

For example, when the data size indicated by “MCS
information™ in a persistent assignment signal received in 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.

[0173]

Here, for example, it is considered that “False Alarm”
happens when the mobile station UE Is iIn a state where i1t has
not received a correct persistent assignment signal even once
in the past. Consider a case where the mobile station UE has
received a persistent assignment signal having the same data
size at least “three times” iIn the past. In this case, 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.

[0174]

Alternatively, iIn a case where the mobiles station UE has
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Specifically, the mobile station UE discards the 5 persistent assignment
signal, when the value of the "New Data Indicator" in the persistent
assignment signal is "0". [0171] Alternatively, the mobile station UE may
identify the aforementioned "bit pattern not supposed to be notified", on 10
the basis of information in a persistent assignment signal received in the
past. [0172] For example, when the data size indicated by "MCS

cogg‘ér Lﬂfg% i&i}%‘:‘ﬁé'ﬂféﬁ aa?%‘i& 'Wta'a[§§‘iigriﬁé'i‘1ﬂ“%i§ﬁ5‘ft Faving

ways e mobile s may regar it patte
thandiaatindztdada sz atteatsian t3itckitt'i ae s’ b patterpastsutpesedida le
be notified. [0173] Here, for example, it is considered that "False

STALKAD SEnlipYehEIRE MRbORETERIDH SBIY INY QafAfRerd RHALher
thAAHFRENPE AARIFAG SISt A PR SIGRE S eREOPASIBE sed

Consider a case where the mobile station UE has received a persisten
toabsighoenfsigral having the same data size at least "three times" in the
[Oiﬁ In this case, the 25 mobile station UE may regard a bit pattern

ing a data size

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 in
the aforementioned example.

[0176]

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

[0177]

Specifically, when multiple processing operations to
discard the PDCCH giving the 1instruction of persistent
assignment are performed, and when the PDCCH i1s determined to
be discarded in at least one of the processing operations, the
processing operation to discard the PDCCH may be performed.
[0178]

The downlink data receiver unit 63 is configured to
receive downlink data to be transmitted via a PDSCH (downlink
radio resource) assigned by a PDCCH.

[0179]
Specifically, the downlink data receiver unit 63 1is

configured to determine a sub-frame in which a PDCCH (downlink
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other than the aforementioned data size as a bit pattern not supposed to
be notified. [0174] 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 5 to be notified.

sc[ﬁjﬁgﬂ i ngzﬁ‘@fg,@ﬁtﬁ@énﬂgew Et'é?& %{Qreﬂﬂér‘%ﬁ%ﬁé PPbhed

times" are only examples, and the numbers
“aswigenealtestatnei thyrt eVl udsesshowe a 1@ nigefaforerbeatiPeed i stent
example. [0176] Note that, multiple of the aforementioned processing

aSERGNITBAL 1o AR thd PERICAT doWRRtk sBRedultRtf gicihgiarmentioned
PelSTuElrR ORI IR AESIUTRARICT A BSCHABWBINA? 880ing the

resource) for the "Persistent scheduling" may be applied simultaneously.
InfAIgtion of persistent assignment of a PDSCH (downlink radio
resource) for the “Persistent scheduling”. The downlink data
receiver unit 63 1s configured then to start persistent
reception of the downlink data via the PDSCH (downlink radio
resource) for the “Persistent scheduling” in the aforementioned
“predetermined cycle” at the “assignment starting time”.
[0180]

In the example shown in FIG. 3, the downlink data receiver
unit 63 i1s configured to receive, once the Persistent assignment
signal receiver unit 62 has received the persistent assignment
signal 1n a sub-frame #3 via the PDCCH, the downlink data via
a PDSCH (downlink radio resource) mapped to a resource block
(aggregate of sub-carriers) in a sub-frame #3 in which the PDCCH
Is transmitted.

[0181]

Furthermore, the downlink data receiver unit 63 1is
configured to receive downlink data via a PDSCH (downlink radio
resource) mapped to a resource block (aggregate of
sub-carriers) specified by the PDCCH in the cycle of 20 ms
(predetermined cycle), the reception starting at the sub-frame
#3.

[0182]

That is, the downlink data receiver unit 63 is configured

to receive downlink data via a PDSCH (downlink radio resource)

mapped to a resource block (aggregate of sub-carriers)
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Specifically, when multiple processing operations to discard the PDCCH
giving the instruction of persistent 20 assignment are performed, and
when the PDCCH is determined to be discarded in at least one of the
processing operations, the processing operation to discard the PDCCH
may be performed. [0178] The downlink data receiver unit 63 is
configured to 25 receive downlink data to be transmitted via a PDSCH

Spm%rnq?iotrﬁéow.@éwﬁggﬂMﬂgﬁ?&%g{pggg, yapecifically,

data receiver unit 63 is configured to determine a slib-frame
[OB8Rich a PDCCH (downlink scheduling information) is transmitted as the
aforementioned "assignment starting time", when receiving from the

PersiSfert R8s In GGkl (EREVERIRR BR%Re SEEREh R According
toRAEFRISRITITMEEh 280R i<L c P PR ed ¥y rRtery Ingbueienbile

persistent assignment of a PDSCH (downlink radio resource) for the
stedeistoht, sdil pingdeties tdwalink vakereuwil dingnit 6803 vaitfiguredn an

d then_to start§ersistent reception of the downlink data via the PDSCH
0\(\% ﬁlfﬁkﬁ% iboreESE‘%éW “the "Persistent scheduling” in the

[oafygmentioned 10 "predetermined cycle" at the "assignment starting
time™. [0180] In the example shown in FIG. 3, the downlink data
receivd @t 6BesdenaglREvTdcehatedckarsuchr AstEal tsdidamnas the

S T T

degaskd pasaicgi veppedito ehkesnokie bloskdadgiedake, otheb-daegtaripition
a sub-frame 113 in which the PDCCH is transmitted. [0181]
thopegkhd e QB I FeedoRRIKIdata receiver unit 63 is configured to receive

[Oilgglilink data via a PDSCH (downlink_ radio respyrce) mapped to a _

resource block (aggregate of sub-carriers) specified by the PDCCH in the
cycleAs Zhmsr(pied&tbénirkd tyde);dabd cebagmrstiatirgnactiie 1ncludes

a %g¥g?g¥%%%ﬁ%nfbrmation transmitter unit 71, a Persistent

assignment signal transmitter unit 72, and a downlink data

transmitter unit 73.

[0186]

The Persistent information transmitter unit 71 1is
configured to transmit, to the mobile station UE, Persistent
information (persistent communication information) including
the predetermined cycle and information on a downlink radio
resource.

[0187]

Specifically, the Persistent information transmitter
unit 71 is configured to notify, to the mobile station UE, the
Persistent information by using an RRC message.

[0188]
Here, the information on the downlink radio source is the

information for limiting a range of information to be notified

47



10

15

20

25

[0182] That is, the downlink data receiver unit 63 is configured to
receive downlink data via a PDSCH (downlink radio resource) mapped to
a resource block (aggregate of sub-carriers) specified by the PDCCH in
sub-frames #3, #23, #43, [0183] On the other hand, the radio base
station eNB according to the present invention is configured to notify, to
the mobile 5 station UE, the predetermined cycle and the information on

and i Qr 4] = ince:the desgri 5)@@" Iq{@ﬁ -

bys:%c I\%I o%?n%%%s tEe ﬁgﬁarﬁr%g&%onscl)ﬁ rtlhgei Gplrnkgréaiogre%ourclg iS't e\%hl ik

schauhe lantl e itOFdesa@ipiion pivanvibnghemoiils statobidR, tf gescsipttent
thereof is omitted herein. [0185] As shown in FIG. 4, the radio base

asSEGRRNE iRdiudes BOSSHEistEHPMdrMttiof 8AhemikEPQHSE)a TOr the
«pBREILEBh1° SSRIBAN N §ignal transmitter unit 72, and a downlink data

transmitter unit 73. [0186] The Persistent information transmitter unit
[0X8% configured to transmit, to the mobile station UE, Persistent

Since the description of the information on the downlink
radio resource i1s the same as the description given for the
mobile station UE, the description thereof is omitted herein.
[0190]

Here, the Persistent information transmitter unit 71 may
set information on the uplink radio resource on the basis of
a data type.

[0191]

For example, when the data type is VolP, the Persistent
information transmitter unit 71 may set the information on the
downlink 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 71
may set the information on the downlink radio resource to be
information to limit the number of resource blocks to be
notified by the “RB assignment information” to “10” or less.
[0192]

Alternatively, when the data type is VolP, the Persistent
information transmitter unit 71 may set the information on the
downlink radio resource to be information to limit the
modulation scheme to be notified by the “MCS information” to
“QPSK”. In addition, when the data type i1s streaming, the

Persistent information transmitter unit 71 may set the
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20 information (persistent communication information) including the
predetermined cycle and information on a downlink radio resource. [0187]
Specifically, the Persistent information transmitter 25 unit 71 is configured
to notify, to the mobile station UE, the Persistent information by using an
RRC message. [0188] Here, the information on the downlink radio
source is the information for limiting a range of information to be notified

in'ﬂ}éﬁﬁ%%}?'gﬁ%'ﬂm}ﬁqw | Sd ?DPPQ% FQ:Q-:W [ymlbggﬁg@igﬂation

ormation) giving an instruction of persistent assignment o
to(dbivniitk thaio rexhwied)fontheciRengsteot suhedoltof 1B1B89] the “MCS
__Since the description of the information on the downlink radio resource is
INFRroghd AL th&Yestfipton §ilen 36AY mobile station UE, the
[Ogggqiption thereof is omitted herein. [0190] 10Here, the Persistent
information transmitter unit 71 may set information on the uplink radio
resoukddennhd besibyof whikaiattineed 0D 1yRer esaviode,,wiied Beygditent

, e is VoIP, the Persistent 15 information transmitter unif 71 may set the

i S TRR RN FADSBAPRAY (b LhEY t5b i MBI Bk g the

doRHTPEK ¢fdaserresblocke ted e aGtHipdrimaibPoiR BAI1F8PaHe data size
information” to "3" or less. In addition, when the data type is streaming,

totHeeparakidikefovatidietralmittdépfigrvation” to “320 bits”. In

addition, when the data type is streaming, the Persistent
information transmitter unit 71 may set the information on the
downlink radio resource to be information to limit the data size
to be notified by the “MCS information” to “640 bits™.
[0194]

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

[0195]

Note that, the aforementioned “data type” may be termed
as a ‘“service type”. Specifically, the ‘“service type” 1is
information indicating a type of packet transmission service.
Thus, the “service type” may include a VolP service, voice
service, streaming service, FTP (File Transfer Protocol)
service, and the like, for example.

[0196]

In the aforementioned example, the Persistent
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20 may set the information on the downlink radio resource to be
information to limit the number of resource blocks to be notified by the "RB
assignment information™ to "10" or less. [0192] Alternatively, when the
data type is VolP, the Persistent 25 information transmitter unit 71 may set
the information on the downlink radio resource to be information to limit
the modulation scheme to be notified by the "MCS information” to "QPSK".

in%?%%{"é‘i%nw'?ﬂ;ffﬂgrﬁi"&é’ﬁe .l?ﬁieaﬁ"ings cH eﬁ?S%EQ{é’i’H}?‘“% the

transmitter unit 71 may set the information on the downlink radio resource

dotmida mkoradionitedioutribe wodttatidasdaemE @ Helatdfieyhy’thebut may
"MCS information” to "OPSK" or "16QAM". [0193] 5Alternatively, when the

Selatd EREna VP, tib Bers Rt IBFEABA ArdrSRMEFEnR Y Thiapasas of
a e H¥raRalieypa-inedonsliycapie rgrmete dgpe info malony (g imd-, or

the data size to be notified by the "MCS information” to "320 bits". In
a gpdition ket yinetdanypeas sodarthe), fdaPardisteat’ 10 information
[Oﬁgsg mitter unit 71 may set the information on the downlink radio resource
information to limit the data size to be notified by the "MCS

informatigAdiPefdN bithe [OEdMITRRANEHHe hardIs BfapEigTiedetract
sugggT?Lgéﬂgi 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.
[0198]

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.

[0199]

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 iIn
the DCCH or DTCH.

[0200]

Here, “Radio Bearer” means a bearer that transmits data
and is defined to have a one-to-one relationship with a logical
channel through which the data i1s transmitted. As a result,
the bearer has approximately the same meaning as the logical
channel.

[0201]

The “priority type” is a class to categorize priorities

relating to uplink and downlink data transmission into classes.

For example, data with a first priority class is transmitted
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15 persistent assignment signal, i.e., the PDCCH (downlink scheduling
information) giving an instruction of persistent assignment of a PDSCH
(downlink radio resource) for the "Persistent scheduling” is limited may be
determined on the basis of a data type of data for which the resource is
assigned 20 by the Persistent scheduling. [0195] Note that, the
aforementioned "data type" may be termed as a "service type".

eqifi sseryice " ig.informatien indicafi k
nofEoEFRYL SR RIS BURETRET AR PR i Erass.
[O26e’ice, voice service, streaming service, FTP (File Transfer Protocol)

service, and the like, for example. [0196] In the afQrementioned

exartipfe, tRE BUEAY RitorRRYGPIRAURECHN DY 38 HHorhLiAIT -
an'EABHHAY R ea0Ge a1 BRARISICPH IdHRdYPE” D tpnetlively,

information on the downlink radio resource on the basis of a "contract
thepépra dogityl dypeaiel mae"pe "celifiyped as &Ppriarity typeC lastsdd of
[0 #ata type". [0197] In addition, the "contract type" shows a type of
act subscribed by the user of the mobile station UE and includes a

Low Glassreardipstenidighs Sidfsentraigpiad fiek sisiDia@rafipe 72 is

volume charging contract or the like, for example. [0198] In addition,
cofel gielieghdosHIam bberai SilsRMtoffe tannant ap iededr dio the

m Olitpg%fliéﬁt&p,@gg an urban area or rural area situation are
conceivable.
[0204]

Specifically, the Persistent assignment signal
transmitter unit 72 i1s configured to transmit, to the mobile
station UE, the PDCCH (downlink scheduling information) giving
an instruction of persistent assignment of a PDSCH (downlink
radio resource) fTor the “Persistent scheduling”, as a
persistent assignment signal.

[0205]

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
transmitter unit 72 may always set “1” as the value of the “TPC™.
[0206]

Alternatively, when 1t 1s defined that “111” is always
set as the value of “HARQ process information (refer to FIG.
2)” in the persistent assignment signal as described above, for
example, the Persistent assignment signal transmitter unit 72
may always set “111” as the value of the “HARQ process
information™.

[0207]
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15[0199] 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.
20[0200] Here, "Radio Bearer" means a bearer that transmits data
and is defined to have a one-to-one relationship with a logical channel
through which the data is transmitted. As a result, the bearer has

appragy ;)e WREAMS APLNFIPRIRSY: ‘rl%i?atlng i ]f;lkwaﬁ/g set

The' prlorlty type"is a ¢lass to categorize priorities re
asdthalini Hata trirfSReskiodanoyld&sesi 6ar €xefple, tath Math 2)irstin the
priqrity class is transmitted more preferentially than data with a second

PebrdmbMsagae AL SisRg y Ae” ARSHS PRy RrnfologeamPle

thEBEPEl steAT WSS igiRd iRt SAYRAICEARRShR 1Ry uﬁh‘%”?%“M%&V FAways
the "priority type" may be definedas "Priority Class". [0203]

sePe?ﬁét’énassétbmneal sngnarftraﬂm‘ttaedumdangyoidﬁgwedno transmlt a
Og tent assignment signal to the mobile station UE. 10[0204]
L % ifically, thePersistentassignmentsignal

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 72 may always
set “1” as the value of the “New Data Indicator”.

[0209]

The downlink data transmitter unit 73 is configured to
transmit downlink data to be transmitted via a PDSCH (downlink
radio resource) assigned by a PDCCH.

[0210]

Specifically, the downlink data transmitter unit 73 is
configured to determine the sub-frame in which the PDCCH is
transmitted to be the aforementioned “assignment starting time”
when the aforementioned Persistent assignment signal 1is
transmitted by the Persistent assignment signal transmitter
unit 72. The downlink data transmitter unit 73 is configured
then to start persistent transmission of the downlink data via
the PDSCH (downlink radio resource) for the “Persistent
scheduling” in the aforementioned “predetermined cycle”, the
transmission starting at the *assignment starting time”.
[0211]

(Operation of Mobile Communication System according to First

Embodiment of Present Invention)
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transmitter unit 72 is configured to transmit, to the mobile station UE, the
PDCCH (downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink 15 radio resource) for the
"Persistent scheduling”, as a persistent assignment signal. [0205]

Note that, when it is defined that "1" is always set as the value of "TPC
(refer to FIG. 2) " in the persistent assignment 20 signal as described

abov istent assi engsignal tr itter-unit 72 ma a -
set "ﬁei%fﬁl@ﬁje of the ' FSC".E[C)Zggi1 Aﬁgér%egr%vhénﬁl i?ﬁefine bile

cotimeuiItH't$ @hways tetmaadios vdliepitt1ARE Fiacstsamtooahhtien {ref€r the
to FIG. 25 2)" in the persistent assignment signal as described above, for

Pregsanbie! WEBLIGNeABadS5MhERB S gnal transmitter unit 72 may always
[054b 11" as the value of the "HARQ process information". [0207]

As shown In FIG. 5, iIn step S201, 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 downlink radio resource from the
radio base station eNB.

[0213]

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

[0214]

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

[0215]

In the step S202, the mobile station UE receives the
Persistent assignment signal transmitted by the radio base
station eNB via the PDCCH.

[0216]

More specifically, the mobile station UE receives, as the
persistent assignment signal, a PDCCH (downlink scheduling
information) giving an instruction of persistent assignment of

a PDSCH (downlink radio resource) fTor the “Persistent
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Alternatively, when it is defined that "11" is always set as the value of
"Redundancy Version (refer to FIG. 2)" in the persistent assignment signal
as described above, for example, the Persistent assignment signal
transmitter unit 72 may always 5 set "11" as the value of the "Redundancy
Version". [0208] Alternatively, when it is defined that "1" is always set
as the value of "New Data Indicator (refer to FIG. 2)" in the persistent

scﬁéﬂ@?'iﬁﬁ*’SlﬁPB aScHSS?H%?Poa‘E%’see f%rt‘?f?ﬂ%wee the Persistent
assignment signal transmitter unit 72 may always set "1" as the value of
[Of#Er"New Data Indicator”. [0209] The downlink data transmitter unit

73 is configured to transmit downlink data to_be transmitted via a PDSCH

(dowhiSIE P g Pasoae) BeB e BV BB CR. fitermines whether
or SREEITARLY § INEAMMRNS A HARSTABEA KK sy Tisveediite and the

determine the sub-frame in which the PDCCH is transmitted to be the
1 nfforamtndoneot uEsigamhyrkeaparstivtent ahshghaaffsigniddned ..,

Persistent assjgnmeant signal is transmitted by the Persistent assignment
g DG AP UTR SR TS CRTRA Cea FARGHREE v BYVARG an
i NSYHIETAINET FeFairipitiaRE igrmmeiatioTel Prestoyvliokdtenkaradio

the PDSCH (downlink radio resource) for the "Persistent 25 scheduling” in
regruiferanfariidhey Pracetsitrint senasy IHo ga e sivsa st aitid th

; ss'!g‘mwé t starting time". [0211] (Operation of Mobile Communication
ea‘::.Ehystem a%gording to First Embodiment of Present Invention)

[ORe&Fring to FIG. 5, an operation of the mobile communication system
according to the first embodiment of thefresent invention is described.
BY,

[0213]81.shawrfgtakledindesscEdptier nhildbatidnfgEementioned

processing to determine whether or not an inconsistency exists
Is omitted herein because the description thereof is the same
as that in the case of the mobile station UE.

[0219]

In a case where the mobile station UE determines that the
information on the downlink radio resource and the information
notified by the persistent assignment signal, 1.e., the PDCCH
(downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink radio resource) for
the “Persistent scheduling” are inconsistent with each other
(step S203: YES), the operation proceeds to step S204.
[0220]

In step S204, the mobile station UE discards the
persistent assignment signal, 1.e., the PDCCH (downlink
scheduling information) giving an instruction of persistent
assignment of a PDSCH (downlink radio resource) for the
“Persistent scheduling”.

[0221]
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receives, by way of an RRC message or the like, Persistent information
including the aforementioned predetermined cycle and the information on
the downlink radio resource from the radio base station eNB. 10[0213]
Note that, the information on the downlink radio resource is, for example,
information for limiting a range of information to be notified by a persistent
assignment signal, i.e., a PDCCH (downlink scheduling information) giving

anin [ rsisﬁ.nga ' meéﬂo H (downli i
resodgrtéleé;) fgf 'ﬁe%@(géistent scﬁ@(%?lng : [Oéﬁﬁgﬁ 1‘%% dT—:'Psgc i%%%frg of the

I nFfamiriatiooti fiedbynthk peicilesbendeds sheysamatas ilgatddr, thee .,
mobile station UE. Thus, 20 the description thereof is omitted herein,

Theyo1BPCCH GRS Y 3502 SHREAUBIE GtaribH T Tl DI IVING - an

inEEIRETbASSENOPLG SEBAABSTYRLRY B LRHORasq BN EMEr4Ri o
the PDCCH. 25[0216] More spécifically, the mobile station UE

regme\es) sbothetpher sistemnsasstgmteachigdell BrROGEHddanialk 1on that
scheduling info mati%ﬁﬁ; lying an instruction of. persistent assjgnment oj_l

o et HS T Tk 18 P e E G- e I

[oradq base station eNB. [0217] In step 5203, the mobile station UE
determines whether or not the information on the downlink radio resource

and the sﬁmmmmpw mémﬁgﬂg&%éggﬁmhﬂs@r@aﬁ,tﬂ.*é.-ﬁﬁéme
o= DR COPAETTIE AT S fhoe ene
afdressaiicrbddping iaredntonsisibghniheasigethdr, i.e., the PDCCH
(downlink scheduling information) giving an instruction of
persistent assignment of a PDSCH (downlink radio resource) for
the “Persistent scheduling” being transmitted in the sub-frame.
The mobile station UE then starts persistent downlink data
reception via the PDSCH (downlink radio resource) for the
“Persistent scheduling” in the aforementioned predetermined
cycle, the reception starting at the assignment starting time
in step S105.
[0223]

Specifically, iIn this case, the mobile station UE
performs the downlink data reception via the PDSCH (downlink
radio resource) for the “Persistent scheduling”, until the
aforementioned PDSCH (downlink radio resource) for the
“Persistent scheduling” is released.

[0224]
(Advantageous Effect of Mobile Communication System According
to First Embodiment of the Present Invention)

As described above, the probability of the occurrence of

the False Alarm for one PDCCH (uplink scheduling grant or
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10[0218] 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 in the case of
the mobile station UE. 15[0219] In a case where the mobile station
UE determines that the information on the downlink radio resource and
the information notified by the persistent assignment signal, i.e., the

P ( ' ing4nf j v ingtpyation of 20
doi TR (day, Bf‘d‘l%ﬂ@;e PH? W}SH 4YN$YY
Ovp\)/ersstent ass%gnmen o(fjéjjg%gICH gown In ra%lio resource) for the
[O2R&r}istent scheduling” are inconsistent with each other (step 5203: YES),
the operation proceeds to step S204. [0220] In step S204, the mobile

statioh SR s eS8t LR SRR B henlt Lats S0 e etstectiout
40 (@Rreink seneduig POSMIoR ghdn BRANEBEEPHPOPRISFISEY of the

assignment of a PDSCH (downlink radio resource) for the "Persistent
ocethawniog”. dé2atje Falspedilieaily, ilse cmbite batien VB rdfards HR'° =
0 '@S&gation notified by the persistent assignment signal, i.e., the PDCCH
" (dowrlink scheduling information) giving an instruction of persistent
[oasggnment of a PDSCH (downlink radio 5 resource) for the "Persistent
scheduling" as information that has not been transmitted to the mobile
stationewe itsefe[b2dge AlannteeSP0Ebatk asbie ati@pPbenomenon in

i - _as t f jone tarting ti
S T e S R RN AN
i s (daveniskiscbeduling itfermasion) giviitan drstuEtipess pErsidtehbugh the

assignment of a PDSCH (downlink radio resource) for the "Persistent

PDGEheaSINGT Mﬁ@%ﬁ%&%ﬁh@ nob frheetatd enbdieidsedfuE Thus,
thihefeRiBie PeisivsPhdeyBlinsfaenis case is highly likely to be

nonsense information.
[0227]

Accordingly, as described above, a limitation i1s 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.

[0228]

For example, suppose that the number of bits in a PDCCH
other than CRC is 24 bits, and a 12-bit range among the 24 bits
in the PDCCH i1s limited. For the sake of simplicity of
calculation, suppose that the bit pattern of 12 bits is limited
toasinglekind. |Inthiscase, asdescribedabove, a limitation
Is provided in the range of information in the PDCCH, and when
the mobile station UE receives a PDCCH having information

outside the limited range, the mobile station UE performs

56



10

15

20

25

15 reception via the PDSCH (downlink radio resource) for the "Persistent
scheduling" in the aforementioned predetermined cycle, the reception
starting at the assignment starting time in step S105. [0223]
20Specifically, in this case, the mobile station UE performs the downlink
data reception via the PDSCH (downlink radio resource) for the
"Persistent scheduling”, until the aforementioned PDSCH (downlink radio

hg j ing" i a il
P gt e Ut b lsie o mun i Sl CLEB ALy o the
ocEustrembedofertis tha Pseseridmenimngal cuhatiedcalsedFalldosyshe
probabilit%of the occurrence of the False Alarm for one PDCCH (uplink

schedfling dréAt or* dddRiirk&Schaddimg gratPinformation) is 142]-6.
[0225¢h s, "’tﬂ%”?ﬁ%ﬁﬁ% mqb&g TRl B AHEPEH ERI890¢ 3RRUIR rm

PDCCHs in a single sub-frame, the total probability of the 5occurrence of
i stieaHalseudhrmsisaddiewlated aH 46 xcbsst-6 = 0.0006. [0226]
[0229]

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 (downlink scheduling information) indicating a
resource assignment for the Persistent scheduling. Asaresult,
the mobile communication system according to the Tfirst
embodiment of the present invention is capable of providing a
stable and efficient mobile communication method, a mobile
station, and a radio base station.

[0230]
(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.

[0231]

The software module may be provided in any type of storage
medium such as an RAM (Random Access Memory), a flash memory,
a ROM (Read Only Memory), an EPROM (Erasable Programmable ROM),
an EEPROM (Electronically Erasable and Programmable ROM), a
register, a hard disk, a removable disk, or a CD-ROM.
[0232]

The storage medium 1s connected to the processor so that
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Here, the False Alarm described above is a phenomenon in which the
mobile station UE determines incidentally that a PDCCH 10 is transmitted
to the mobile station UE itself although the PDCCH is not transmitted to
the mobile station UE itself. Thus, the decoded information in this case is
highly likely to be nonsense information. [0227] 15Accordingly, as
described above, a limitation is provided in the range of information in a

thlér’] ?g%%@eé%}“’ thﬁe{aabg%at%o RO ETIRCRIONAUAE to the

C
ation outside the limited range, the mobile station UE performs
stpragssieg iadiscatd dte, RIDEGIioThge ttexlpobhabilitpefithe¢@gratedcento
of 20 the False Alarm can be significantly reduced. [0228] For

the,BRsiE K Phose thaPmd REJGAIRIA BBEEA SR MRLFeFse smay

be ¥ 38 G A aRitA318e ampRoARq @mals Huthg 6P dfeld lireitedmbBi1e
the sake of simplicity of 25 calculation, suppose that the bit pattern of 12

staitd @liitednd abiaglaking. basis sied; kendedBibeddisove, thiintithtsage

is_provided n th f inf ion in the.PDCCH, and when th .
e ALt N R RELE a0k BOV.R R ARG D N eaL (Restation

UEi@iad tae0s-48§ sneRilsestatien Mnpelemss proerssiertecdiserigdhent .
PDCCH. Thus, the probability of the occurrence of the False Alarm is
[023Rllated as follows: 40 x 142]-6 x 142]-24224 = 1.5 x 10E7. Thus,

the PIBPRRyALUE CEHYBRESEHEANSR AIFETLR RAPHR A EL SEIBER in
detail using the above embodiment; however, it is apparent to
those skilled in the art that the present invention is not
limited to the embodiment described herein. Modifications and
variations of the present iInvention 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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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" 10 of a PDCCH (downlink
scheduling information) 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 me. @Z@%nmunication method, a mobile
15station, and a radio base station. ] (Modification) Note that
operation of the above described mobile station UE and the radio base
station eNB may be implemented by means 20 of hardware, a software  _

L1 ko e RRBENE LOPAHIBEAEE LS EBRMDiA Rk b Both BBA e Station
redBF VIR AIGIHE AP SRENirPiRaTYYER o SFA3Ds BedEnsedtion

as an RAM (Random Access Memory), a flash memory, 25 a ROM (Read
by OnfyiMegmaryoam EPROMAHE lasabksProgeemash kg RelM)tan HEPROKI 1e

éliectronl ally Erasable and E’ﬁr\%gram OM), ar ter a hard disk,
é%va ¥ difCSHEEDMRER. 035 IEFF'H fiagd e mﬂE%Bnnede a
privhedtinenssprspdiat t'tﬁ@‘h@ﬁﬁ@&%rﬁﬁﬁ*ﬁéﬁ%@%@@%&”

from and to the storage medium. Also, the storage medium may be

integiGiod el kY bigce dsdrthgs d1akd bostatiemuntBadrnedrdedssbped

cy @AY BB RPN OR on 18 o A% RR Pradied kel pegte

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

(C) receiving downlink data in the predetermined cycle
by using the downlink radio resource assigned by the
predetermined scheduling information, the reception 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 downlink 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 downlink 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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5 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. [0233] Hereinabove, the
present invention has been described in 10 detail using the above
embodiment; however, it is apparent to those skilled in 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 15 defined by
[3the déseiptiob oF¢hesomnmetdtinos Treshadahsodastiibgdterebaim 1,
for illustrative purpose, and has no intention whatsoever to limit the
WhEF&Ht invention. CLAIMS [1] A mobile communication method in which

a mokile $iAoBFERCIYRS doNNHAKGIRIB FapsFFRthiFRBIA Sprdie Pllaf‘ﬁb le by

station 5 by using a downlink radio resource assigned to the mobile
thetapoe dg e codteedinedsatiedalty infdrarznianl ona pedbieriiesd by the
__cycle, the method compyising the steps:. (A) notifying, to, the mobile
i B A et e s A EBSOUR Ge ik radio
resoujee; £AEB) gelyingdy thewmeRileisiFirhdes FEIpifEMiRRY in the
scheduling information; and ~ (C) receiving downlink data in the
preeekesintined cgelkasivdding the Bonndtit eadibseselrokiddsighddpy Kaage
ol i s ing.jof ti he r i ing
e e e R Bt RTINS kBl oo ene

i nfohredutingnngerntaiéodowhdiiaik rad iothesepr(€s, dml prede@iforethtion
scheduling information is discarded, when the information on the downlink

nofdd e&solite BRE infdiReEEANTRARRH by gheprebibigmMaformation are

determined to be inconsistent with each other.

[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, information
on Redundanct Version, transmission format information,
transmission power control information, information on HARQ,

and a New Data Indicator.

[5] A mobile communication method 1n which a mobile station
receives downlink data transmitted from a radio base station
by using a downlink radio resource assigned to the mobile
station by predetermined scheduling iInformation, 1in a
predetermined cycle, the method comprising the steps of:
(A) notifying, to the mobile station, the predetermined

cycle and information on the downlink radio resource;
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20 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 25 information on the downlink 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. [ 3 ]The mobile communication method

accorﬁggg’ lagn L, wherei i S r inf I

specifia Ieh%j: Eﬁg?)%deégr%nﬁ]ﬁeg] é%rqe ullg%hﬁgrﬁn’a?%e?iﬁﬁﬁgf Eﬁﬁg ed

schdounlatioyn am frerdevzslork; raakimresource; and in the step (C), when
information included in_the predetermined scheduling information_is not

withir(fhd g THhid B it afictent hd BB wRIGLaI Rt ey ce
by™&, 44 seforpAton @A ANkNIinkdado PESWITRANT HISSRIRIERIoBy  the

notified by the predetermined scheduling information are determine be
pregensistamedth eschastbdang  [4Mieemableomntirgcatibnansthbgsion

SRR Mot 6t SRS ASERRUB0. B dNReRrciS of the
relSaNRAIqHYy edBeevRiAR SCReMEdA PRty SERTMIGR Ifematiaterein

information on Redundanct Version, transmission format information, 20

transitesiSA PBWEF LohFoPRFdraTalRM, NiermANdisHMARY, bAE buded 1n
tnB2RBHISRIE kA MBS FOTYRHN RO MRS WO BTG en

Station receives downlin itted from a radio base station
previously specified content.

[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, information
on Redundanct Version, transmission format information,
transmission power control information, information on HARQ,

and a New Data Indicator.

[7] A mobile station configured to receive downlink data
transmitted from a radio base station by using a downlink 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 downlink radio resource from the
radio base station; and

a communication unit configured to receive downlink data
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25 by using a downlink 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 downlink radio resource;
(B) notifying, to the mobile station, the predetermined scheduling
information; and (C) transmitting downlink data in the predetermined

'”?%IQ e[?eﬁént?neﬁ sc%'eguii#%%:rgg&%ﬁ, t@: ﬁi%sglr%&%i?)ﬁ@g%r%l gt gesource
assagaiedgolny dateemiped datibenbasediof sioh eskelvetypréddermaeron, the
scheduling information, wherein  _ the step (C) is performed when

regoh i St nAhedhicRElainRe LetedEk s R IAh MK the basis
o FCRHE HF S UER S-HI RERY QP FREF NG JicARieHadfbRNPERRINRd From the

communication method according to Claim 5, wherein the predetermined
raddieedhding isfoahaton ivdhadesiat 15 least one of resource block
assigr;# ent information, a modulation scheme, a data

i CS
T At PR By G g el o ddscard the

préderfeatitimdansenssian Py arIRERA tVermalifen P aligFbehation on
HARQ, and a New Data Indicator. 20 [7] A mobile station configured to
theedpyenddnkliniegdia tresamee frantla tadiemtinatiowby litpg Hy the

or U R SN PR SRR

eachmptibivg.

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

the receiver unit 1is configured to receive the
predetermined cycle and the information on the downlink 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 downlink radio resource and the
information notified by the predetermined scheduling
information are inconsistent with each other, when information
included iIn 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 downlink radio resource.
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a receiver unit configured to receive the predetermined cycle and
information on the downlink radio resource from the radio base station;
and a communication unit configured to receive downlink data in the
predetermined cycle by using the downlink radio resource assigned by the
predetermined scheduling information, the reception starting at a certain
point determined on the basis of the predetermined scheduling information

ei from t i e ' rel mmqg' ion
I:1u it i;f?:%n@ggl}?gg (tg?) %IQ%%.F(? &eég)%kggyegﬁ%ec? s&leﬂﬁtﬁn?’m ormﬁgrﬁ
whentthe ingesdatteroni tiesl daehleduhiigresoficenadiioformatdodes at
notified by the predetermined scheduling information are incansistent with

1358aciBther Bl ThEFBYiRStaldP GEcoRfRRS HNEISIRT 7, BikteLRation, &
molIPILERBIR SEHldheonHOREH PSR AIES WRFBIRARINSHSY AR ROPHBR i on

information on the downlink radio 15 resource via an RRC message; an
onth&edmndaticationVenis kotonfigbired smikseh@nthefiorsdaternindd@rmation,

cr RS SRR R AT

angoafigusrd v gater i Hed ghe information on the downlink radio
resource and the information notified by the predetermined scheduling

information are inconsistent with each other, when information 25 included

[y BIREEE el PISTANe" nMNO2 ANGRRI . data

information specifia e predetermined sche g information,
trangeiltoied Hiyoheinfathiatibase geaddwnlibly radingsodoeanilbhikheadio

mobile station according to claim 7, wherein
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 downlink radio resource from the
radio base station; and

a communication unit configured to receive downlink data
In the predetermined cycle by using the downlink radio resource
assigned by the predetermined scheduling information, the
reception 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 receive the
downlink 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
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the predetermined scheduling information includes at least one of
resource block assignment information, a modulation scheme, a data size,
MCS information, information 5 on Redundancy Version, transmission
format information, transmission power control information, information on
HARQ, and a New Data Indicator. [11] A mobile station configured to
receive downlink data 10 transmitted from a radio base station by using a

12Nk B FoSpuice A iscRe M SRR DYIFERIBIERSY, o
ed cyc

scheduling information, In a predetermin e, the mobile station
modorhatisiog: scheme [eceidartanis tapfigWed torrEosiva tiepiedeifoninatdion
15 cycle and information on the downlink radio resqurce from the radio _

ONpaBELAIGhd Ver afBinmubiitith Rl BhfiglPad  recipf rmation,,
tréAURISTBIR ohe PTEBREFDINSh PR RL HSINY MPrdPBITKORUM HARQ,

resource assigned by the predetermined scheduling information, the 20
ancecephiew statiag hind iseatbdt point determined on the basis of the

predetermined scheduling information received from the radio base

station, wherein the communication unit is configured to receive the

[19qwniinkedrifa, el stfatmabondedliliedpindia PeEcdeiffiiReedd on system

_scheduling information coincides with a previously specified content. [12]
INTHR kRbbite Betibhacbadingfo ERGRIMVESVidawM thelpdateerfdiaasmi tted

er%h%d%‘c?;'Bf%a‘ﬁ"?Qﬂﬁ‘i!HS%S t.'S%%‘rﬁg%o%‘?gr?h’ﬁ%%b'Pé@so resource

assignment information, a moduldtion scfreme, a data size,

asinigmeaationo inferenatiob theRediatdanet Wgrsmredetsmidsied fasatlaédul ing

_ information, transmission power control information, information on )

INfIe Qe Ny ITR9FAGERbREL YL Mot d a@liBnhasa mtation

co ile m&m_munication system in which a mobile station receives downlink
data transmitted from a radio base station by using a downlink radio
resoumcdirst transmitter unit configured to notify, to the

mobile station, the predetermined cycle and information on the
downlink radio resource;

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

a communication unit configured to transmit downlink data
in the predetermined cycle by using the downlink radio resource
assigned by the predetermined scheduling information, wherein

the first transmitter unit 1s configured to notify, to
the mobile station, information limiting a range of information
specifiable by the predetermined scheduling information, as the

information on the downlink 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 downlink radio resource via an RRC message; and
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10 assigned to the mobile station by predetermined scheduling
information, in a predetermined cycle, the radio base station comprising:
a first transmitter unit configured to notify, to the mobile station, the
predetermined cycle and information on the 15 downlink radio resource;
a second transmitter unit configured to transmit the predetermined
scheduling information to the mobile station; and a communication

unit ig r L ink i rmj
g s Sl N S BTy o
thechedulihg istatnedion, vierpeinede téreiirst drasshetierlumipisicofdiguasol on
_to notify, to the mobile station, information limiting a range of information
Vign&ifase binke RodeRIn eIk duling information, as the

information on the downlink radio resource. 25 [14] The radio base station
according to claim 13, wherein the first transmitter unit is configured
[ 1%l nofifyetorte imobis statibatthepradeterchimgl d@lebadthd 3, wherein
information on the downlink radio resoyrce via. a RRC{ﬂessa e; gnd
the sE0SATSHFHREPARE L conEarbRa R o et and Gdiies at
I cthorprasieiermyped ssBedwing infarsraion s Rydasnink Gontesaendel, a
5[15] The radio base station according to claim 13, wherein the

mogmwmnéemm@dum@_mrﬁémim@a‘néw’r&r@eﬁ mgharseation
onDIREKARTIANMEN DIGEEn. S/PARUANAL R AR SiafrdiiRtion,

information, information on Redundanct Version, transmission forma
triniemiaiviod (osaramissivtredwd ndfantrel tiiformaief.drfrimidionam HARQ,
HARQ, and a New Data Indicator. [16] The radio base station according to

ang fn New ik&in kR liedtRismitter unit is configured to determine the
15 range on the basis of a data type.

[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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