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JNTTD-504-PCT DESCRIPTION MOBILE STATION AND BASE
STATION APPARATUS Technical Field 5 [0001] The present invention
relates to a mobile station configured to transmit an uplink shar@dr3igssak-PCT
at a first time interval instructed by abase station apparatus and to
retransmit the uplink shared signal at a second time interval allocated 10
fixedly, and a base station apparatus configured to receive an uplink
shared signal from a mobile stati (P_;;)lZ'] ore specifically, the present
invention relates to a mobile station and a base station apparatus
employindy 0 LEE STA(UaNy AsDn BASRIIBTATEAMAPBABKGrosnd Art
0003] A communication scheme succeeding the WCDNA scheme and 20
the HSDPA scheme, namely, the LTE scheme is discussed by a
Teslmfayzatgroup 3GPP for the WCDNA scheme. 0004] As radio
access schemes for the LTE scheme, the OFDNA (Orthogonal
[0e8gliency Division Multiplexing Access) and the 25

SC-FDN1A(Single-Carrier Frequency Division Mulfiple Access) are used .

for dowl . HRFSRTE. ARVETRIAT (OUETtre Oriondh 0PI tation
coWPpéRI @ ridndiesheney kand gl sivides e das i ITaRUENEY PRBOEI me

(subcarriers) and these 1 JNTTD-504-PCT frequency bands carry data

1N ik rhnssian gl d lohg kagfes tation apparatus and to retransmit

the uplink shared signal at a second time interval allocated
fixedly, and a base station apparatus configured to receive an
uplink shared signal from a mobile station.
[0002]

More speciftically, the present invention relates to a
mobile station and a base station apparatus employing the LTE

(Long Term Evolution) scheme.

Background Art
[0003]

A communication scheme succeeding the WCDMA scheme and
the HSDPA scheme, namely, the LTE scheme i1s discussed by a
standardization group 3GPP for the WCDMA scheme.

[0004]

As radio access schemes for the LTE scheme, the OFDMA
(Orthogonal Frequency Division Multiplexing Access) and the
SC-FDMA (Single-Carrier FrequencyDivisionMultiple Access) are
used for downlink and uplink, respectively.

[0005]
The OFDMA is a scheme where a certain frequency band

isdivided into narrower frequency bands (subcarriers) and these
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OFDMA, it is possible to achieve faster transmission and improve

frequency utilization efficiency by arranging the subcarriers in the

frequency band so densely that the subcarriers can 5 partially oWTTER-SHePCT
another, without having mutual interference of the subcarriers. 0006]
Meanwhile, the SC-FDMA is a transmission scheme where a certain
frequency band is divided and thus different frequency 10 bands are used

iSsi li i ' SO jnter:
T e TR, LS the
OFBITAE N A Stps sxes ldetio achiesedofapteertoassmpisi andmddemprove
coverage for the mohile statigns,_since the SC-FDMA is characterized in

Tregiersydtchdat R htel W VXA ekpi I i thathgar riers
inSHRNTPQMOES CBAVM NAABAUSIAD ERATOWRE IS0 iers can

communication while sharing one or moré physical channels among the
papitralky yf novie bapionsrier 2Gborbhsfithe uplirtthand thehdoumighk. Mhgual

- gagpels shared ﬁhegl%ralit of mobile stations are generally referred
NI LI SLREE RANTEIS, [ o g]al the"5re scheme, a shared channel (a

[oobpgcal channel) 25 of the uplink is referred to as a "physical uplink
shared channel (PUSCH)", and a shared channel (a physical channel) of
the doMWBmKRIrkerddne aSFPHystal dohIrdnRBRaEPEh&GEMe where

a Péaqwfﬁgﬁﬁ%%g’%ﬂa?@d ROTaMPaRY YIS, & SRERS P [ﬁ]éauency

ransport ¢
bands are used for transmission among a plurality of mobile

stations, so that interference among the plurality of mobile
stations can be reduced. According to the SC-FDMA, 1t 1is
possible to achieve low power consumption and wide coverage for
the mobile stations, since the SC-FDMA is characterized in that
transmission power varies to a lesser extent.

[0007]

The LTE scheme is a mobile communication system
configured to perform communication while sharing one or more
physical channels among the plurality of mobile stations for
both of the uplink and the downlink. The channels shared by
the plurality of mobile stations are generally referred to as
shared channels.

[oo008]

In the LTE scheme, a shared channel (a physical channel)
of the uplink is referred to as a “physical uplink shared channel
(PUSCH)”, and a shared channel (a physical channel) of the
downlink is referred to as a “physical downlink shared channel
(PDSCH)™.

[0009]
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the uplink is referred to as an "uplink shared channel (UL-SCH) ", and a
shared channel (a transport channel) of the downlink is referred to as a
"downlink shared channel (DL-SCH)". 5 [0010] Moreover, in theJMDe&04-PCT
communication system utilizing the above-described shared channels, it

is necessary to perform signaling for each sub-frame (1 ms in the LTE
scheme) to determine to which mobile station the above-described

““”edMQQHWﬂiléos OQWJFEGW%ﬁﬁﬂﬁé9Og%ggﬁﬁﬂgﬁéhﬁ“%hanne|) of

above-mentioned stib-frame may also be ref toasa
thénapsmisios tiekeinterdat)d. 480421 1P Db rikesh B edheimae ree dofitiot SCH) ™,
channel used for such signaling is referred to as a 'éphysical downlink _

andorsatsthanget e HoaapRettuciandehdvethforgunink is
re PG nt8Y alsopo-eRiaRqd A0 rasaddenaliplely LB conte) ohannel

(DL-L1/L2 control channel)" or as "downlink control inférmation {DCI)".
[0 k] For example, information transmitted on the physical downlink

B e T

thEkgb B StiMeaninee, she ARRIRAIGAT SAGH Pskivdegripgre/NaFform

(negative acknowlegement) ) concerning an uplink shared signal 3

signItDIgoop eRcl FHRsHhRELLRS dovwknakJia aghere)itgicasermine
tocmri%‘ﬂ' mobile station the above-described shared channels

should be allocated.
[0011]

In general, the above-mentioned sub-frame may also be
referred to as a “TTl (transmission time interval)”.
[0012]

In the LTE scheme, a control channel used for such
signaling is referred to as a “physical downlink control channel
(PDCCH)™.

[0013]

Note that the above-mentioned PDCCH may also be referred
to as a “downlink L1/L2 control channel (DL-L1/L2 control
channel)” or as “downlink control information (DCIl)”.
[0014]

For example, information transmitted on the physical
downlink control channel 1includes *“downlink scheduling
information”, an “uplink scheduling grant”, a ‘“transmission
power control command bit”, and the like.

[0015]
Meanwhile, a HARQ indicator (ACK (acknowlegement)/NACK

(negative acknowlegement)) concerning an uplink shared signal
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[0016] As a physical channel, such a HARQ indicator channel is a

"physical hybrid ARQ indicator channel (PHICH)". 5 [0017] The downlink
scheduling information and the uplink scheduling grant describédTalipged-PCT
correspond to the information for signaling to determine to which mobile
station the above-described shared channels should be allocated. 10

[0018] For example, the above-described downlink scheduling

o R DM ERICYER, < PR e

[Opde&pding vector”, a"data size", 15 a "modulation scheme”, "information
on HARQ (hybrid automatic repeat request) ", and the like concerning the

downlirftSsiarBBYSHGHE Go8TN ote MG R ABRR-HAGALP HorhaRke !
iss‘éh@giﬂi_{)giég INTRGBRGED W PR Pééﬁ%re&%ﬁ?e"ﬂomﬂﬂw?" )
ul wnli For

scheduling grant" or as "downlink assignment information™. 0020

[Oetahple, the above-mentioned uplink scheduling grant includes

"allocatign information of an uplink resource’, 25 an."ID of a mohile .

rmtion e SoRATR R SEh RS S e er R S Ao S Pk
scheyel m@r@ﬁﬁﬁf'd@g@ﬁ@w aPdedeppAEltisndefer ate FierdHAhtion

uplink MIMQO", and the like concerning the uplink shared channel. [0021] 4

ToynTsYEalipOT teciddakyndecuphik ovtHechTENsdhbhee appiddon  the
above-described shared channels should be allocated.
[0018]

For example, the above-described downlink scheduling
information includes “allocation information of a downlink
resource block”, an “ID of a mobile station UE”, the *“number
of streams”, “information on a precoding vector”, a “data size”,
a “modulation scheme”, “information on HARQ (hybrid automatic
repeat request)”, and the like concerning the downlink shared
channel.

[0019]

Note that the above-mentioned downlink scheduling
information may also be referred to as “downlink scheduling
grant” or as “downlink assignment information”.

[0020]

For example, the above-mentioned uplink scheduling
grant includes “allocation information of an uplink resource”,
an “ID of a mobile station UE”, a “data size”, a “modulation
scheme”, “uplink transmission power information”, “information
on a demodulation reference signal of uplink MIMO”’, and the like
concerning the uplink shared channel.

[0021]
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synchronous hybrid automatic repeat request (synchronous HARQ) as a
scheme of HARQ. [0022] 5 That is to say, as shown in Fig. 1, the uplink
shared signal is retransmitted at a predetermined timing startingNTam-584-PCT
timing of initial transmission, or more specifically, on a predetermined

cycle through the uplink shared channel. [0023] 10 In Fig. 1, the uplink
shared signal is retransmitted on a cycle of every eight sub-frames. Here,

the upli ignal e itted n
eight SEE-c?rpfnéi%%%ﬁ]m%{%jleaﬁ\i/rvm?r%ﬁa@ﬁs%ﬁo%ﬁ@éﬁgnﬁﬁN s
systireorsgizhyb insthaaied frati e bage stbtieyagstr aisy he theomobdeHARQ)
station by using the HARQ indicator or the uplink scheduling grant.
as G %5 AT Fb%rahl@ﬁ@ssion of the uplink shared signal is 20 instructed
[Oggﬂay of the HARQ indicator, the mobile station retransmits the uplink
shared signal by using the resource block and the modulation scheme
which arbalte sanfkoasayoseagsathown grevidg-trdnsriizsiam l00d6]shared

. On the other,hand, when retransmission_ of the uplink. shared signalis
ST S A) S EROITE SoHCRI G Cthd AT SERGK T Fron
a taFaETNEFthmiRinkISharaA Sionss Pyvising- the resegpee Piadeatheon a
modulation scheme which are specified by the uplink scheduling grant. 5
prefetversdnet t)ooby] through the uplink shared channel.

[0023]

In Fig. 1, the uplink shared signal i1s retransmitted
on a cycle of every eight sub-frames. Here, the uplink shared
signal may be retransmitted on a cycle other than every eight
sub-frames.

[0024]

Meanwhile, retransmission of the uplink shared signal
Is instructed from a base station apparatus to the mobile station
by using the HARQ indicator or the uplink scheduling grant.
[0025]

When retransmission of the uplink shared signal is
instructed by way of the HARQ indicator, the mobile station
retransmits the uplink shared signal by using the resource block
and the modulation scheme which are the same as those used in
a previous transmission.

[0026]

On the other hand, when retransmission of the uplink
shared signal is instructed by way of the uplink scheduling grant,
the mobile station retransmits the uplink shared signal by using
the resource block and the modulation scheme which are specified

by the uplink scheduling grant.
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The HARQ control on the uplink in the LTE scheme will be described in

more detail by use of Fig. 2. Fig. 2 shows an example of HARQ

processing on the uplink. 5 [0028] As shown in Fig. 2, at referenitd TD-504-PCT

numeral 202 (a sub-frame #i) (where i is an integer satisfying i>0), the

base station apparatus uses the uplink scheduling grant on the physical

downlink control channel and instructs the mobile station to 10 perform
[O?(%ygunication using the uplink shared channel at a sub-frame #i+4.

] At reference numeral 204 (the sub-frame #i+4) , themobile station
transmiththeHapi(hlcaimered bigmal th¢hephsalstationtis afjarstisenadvill
the base station apparatus receives the uplink shared signal and attempts

be (esGhaRRS 1. 5856 AEEA LAY MifePl JoP@ Sub-frdGe 4+8)aHE an
erﬁ\P;] StationARPAIGIHSERRTAIS itherbe FARRKndicator or the 20

uplink scheduling grant based on a decoding result. [0031] To be more
[Op&Rkse, the base station apparatus transmits a HARQ indicator (ACK) ,

h decodi It of the yplink shared signal i 5 [003
NtomahSoy IS Ly AT FIGH BUNP Ahen? £ Shffrane
#iYChemiding drapsingty UpHiee depssutsemyafiibe #rtnk skreethaigaaktation

when data that are supposed to be newly transmitted exist in a i
apranakissidSestekRe thirhbble ThRuwbisw-prantiianthe physical

downlink control channel and instructs the mobile station to
perform communication using the uplink shared channel at a
sub-frame #i+4.

[0029]

At reference numeral 204 (the sub-frame #i1+4), the mobile
station transmits the uplink shared signal to the base station
apparatus, and the base station apparatus receives the uplink
shared signal and attempts decoding thereof.

[0030]

At reference numeral 206 (a sub-frame #i+8), the base
station apparatus transmits either the HARQ indicator or the
uplink scheduling grant based on a decoding result.

[0031]

To be more precise, the base station apparatus transmits
a HARQ 1ndicator (ACK), when the decoding result of the uplink
shared signal is OK.

[0032]

Alternatively, the base station apparatus may newly
transmit the uplink scheduling grant instructing transmission
of the uplink shared signal, when data that are supposed to be

newly transmitted exist in a transmission buffer of the mobile
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0033] On the other hand, when the decoding result of the uplink shared
signal isNG, the base station apparatus either transmits 5 a HARQ
indicator (NACK) or transmits uplink scheduling grant instructingNTTD-504-PCT
retransmission of the uplink shared signal. 0034] At reference numeral
206 (the sub-frame #i+8), when NACK is transmitted via the HARQ
indicator channel or the uplink 10 scheduling grant instructing

mission of the uplink shared signal is transmitted, the mobile
station retransmits the uplink shared signal at a sub-frame #i+12

[OQ@88Fence numeral 208). [0035] 15 Here, at reference numeral 206 (the

sub-frame #i+8), when ACK is transmitted via the HARQ indicator

channe? BriffeR iR AR s RN R AGRISRRE MR ARt wp i nk
shAPYH U GRENFENEIIAH &SRS DR ARCAIRK SRS SIRA transmits

transmitted at reference numeral 204 is not retransmitted at 20 the
a $ABJrand e D0 A MR whiler geaeitls ind ntolsiehwturhingagoant

__system, _.a handqver (HQ) for changing the basge station apparatuses to
L St TR P S Gt T e eV
[oesligurrently performing communication to an adjacent cell. 0037]

Moreover, prior to the handover, the mobile station measures
commuivie e enas inume ifa2oe CEineany af Eandidate $or.avhen NACK

iR epinatAn A eRaiRR MRARUEBPMEINEICSO4ERE Tup ik
scheduling grant instructing retransmission of the uplink
shared signal is transmitted, the mobile station retransmits
the uplink shared signal at a sub-frame #1+12 (reference numeral
208).

[0035]

Here, at reference numeral 206 (the sub-frame #i1+8),
when ACK Is transmitted via the HARQ indicator channel or when
the uplink scheduling grant instructing transmission of a new
uplink shared signal i1s transmitted, the uplink shared signal
transmitted at reference numeral 204 is not retransmitted at
the sub-frame #i+12.

[0036]

Meanwhile, generally in the mobile communication system,
a handover (HO) for changing the base station apparatuses to
communicate with is executed, when the mobile station moves from
a cell currently performing communication to an adjacent cell.
[0037]

Moreover, prior to the handover, the mobile station
measures communication quality in the adjacent cell being a

candidate for a handover destination and reports a measurement
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[0038] For example, such communication quality is assumed to include a
reception level of a reference signal, a received SINR, 5 and the like.

[0039] The report of the measurement to the base station appaisitDi$04-PCT
made in the form of a "measurement report”. [0040] 10 Based on the
measurement report, the base station apparatus determines that the

mobile station should perform the handover, and a message instructing

RAPVER LS fetdo t}% 8ﬁil_e station as a "handover command".

re%ﬁlﬁﬁ 15\ﬁére, t%%tceﬁo E‘mi:a andover destination may be not only a

[008B3t the same frequency in the same system, but also any of a cell at a
different frequency in the same system and. a cell using a different radio

accessTOhRIBEP IRATS URSL AIBBHHEAEAGE BV BAHE AR gRg YREd to
i ndiffGHRNA TSI GEFBRS BN iscrnesRlbeadifRIaNt BieAMeBFY HORINR,

that of a handover source. Accordingly, the frequency of the cell at the
andaittevel destination is inevitably different from the frequency of the cell
[Oﬁé handover source. 25 [0043] Fig. 3 schematically shows how the
over is performed between the cells of the different frequencies. Fig.

3 showsha mpdjie eeMmBEnieAOREieIRRTBRIRY i#8 theneT Bhsemeration
including a mobile communication system using a first frequency fland 8
apPRMFILUS04-P aRdembbild RenFauiic&forisysiemsugiegarsecbagort”.

[Oggaﬁency f2, and

Based on the measurement report, the base station
apparatus determines that the mobile station should perform the
handover, and a message instructing the handover i1s sent to the
mobile station as a “handover command”.

[0041]

Here, the cell of the handover destination may be not
only a cell at the same frequency in the same system, but also
any of a cell at a different frequency in the same system and
a cell using a different radio access technology (RAT).
[0042]

The frequency of the cell using the different radio
access technology is generally a different frequency from that
of a handover source. Accordingly, the frequency of the cell
at the handover destination is i1nevitably different from the
frequency of the cell of the handover source.

[0043]

Fig. 3 schematical ly shows how the handover i1s performed
between the cells of the different frequencies. Fig. 3 shows
amobile communication systememploying the LTE scheme including

a mobile communication system using a first frequency f1 and
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a mobile communication system employing the WCDMA scheme using a
third frequency 3 which is different from the frequencies fl and 2. 5

[0044] Incidentally, the mobile station generally includes only ofeTrERHE04-PCT
signal processor unit and is therefore unable to perform transmission and
reception of signals having different frequencies at the same time. For

this reason, it 10 is necessary to tune a reception frequency again when

formi [ i diff ' nt
A e e i o hg P oBlh R Ay and
a ndhridecingiytihe obberstaistepppEmptlsyntifjeshbalV0Dbil esstatine ofsaing
ap period for the measurement, and thus the mobhile station performs the

a ﬁﬁyg&% dRBAURNRY difeldnt Gred oty TR tROPab Bere fotsg 1es
£128® & more precise, the base station apparatus notifies the mobile

station of a "length of the gap period", a "cycle of coming of the gap
[0Qd4Add", the "frequency of the different frequency cell", andthelike, in

accordgnce.with measurement. contral, and the mobile station

oo IR e e o2 fareke TEA e g8 Bl L ding 1 uces
on!ﬁp‘iﬂ%iﬁ@a@i@‘%‘ﬂ@dﬁf B?G@@%@bfo GATE hesYNshioizasye unable

channel, to measure quality, to change the frequency, and so forth) within

tothpedpkeified HappRtibaskRexanple. 10827p S UNTTRI508 Fao@ Ishehaving
di’?%V%'HJte @Pgaﬂg’?&% iomgl%oa% r%fﬁﬂrgfj t(I}or this reason, it
IS necessary to tune a reception frequency again when performing
measurement in a cell using a different frequency (a different
frequency cell) from a frequency of an active cell (a serving
cell).

[0045]

Accordingly, the base station apparatus notifies the
mobile station of a gap period for the measurement, and thus
the mobile station performs the measurement in the different
frequency cell within the gap period.

[0046]

To be more precise, the base station apparatus notifies
the mobile station of a “length of the gap period”, a “cycle
of coming of the gap period”, the “frequency of the different
frequency cell””, and the like, inaccordance with RRC measurement
control, and the mobile station performs the measurement in the
different frequency cell (including processing to change the
frequency, to catch the synchronization channel, to measure
quality, to change the frequency, and so forth) within the
specified gap period, for example.

[0047]
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as a gap term, for example. Fig. 4 shows an image diagram of such a gap
term. In Fig. 4, a gap term having a length of "6 ms" is set up on a 40-ms
cycle. 5 [0048] It should be noted that "different frequency mea3Jrémens-PCT
in this specification is a concept which includes not only actions to search

a cell of a different frequency and to measure communication quality in

the cell but also actions 10 to search a cell of a different RAT and to

measu icafi ity inthe - A Ckipe

previous ;\?Otlﬁe mob%%tﬂ?rﬁ %tgrfgérasﬁﬁ%g#g% t%g(%ﬁ)erl%/‘}eferred to
asnzeamperentin fergaxarpde AsH dlb dosseyerae, inmgohiléstataon of

cannot perform communication with the base station apparatus in the

sughtide 88 (the'SRrvirld! deliPwithm thedBRoEBsEBE gaf phrBE Yok 6
msin f& fggq_w[q}g, e HARSR fenkolgrsthe uplink in the 20 case of

presence of the above-described gap period will be described by using
[06#8 . [0051] In Fig. 5, the gap period is defined from a sub-frame #i+ to

a sub-frame #i+6. That is, a sub-frame (#i+4) for, 2 nsmitting the

ik SbrocPUgHIAS it el B o briod TE85F i th cEggauency
me8¥eir whentheibned PRl IRTeISI dIPliuct Bisheeptewialidn rhcludes

reference numeral 502 (a 10 JINTTD-504-PCT sub-frame #i) by way of

noth@pihreEHeNgifpPgr@rIcehtR cell of a different frequency and

to measure communication quality In the cell but also actions
to search a cell of a different RAT and to measure communication
quality in the cell.

[0049]

As described previously, the mobile station performs
the different frequency measurement in the gap period. As a
consequence, the mobile station cannot perform communication
with the base station apparatus in the active cell (the serving
cell) within the above-described gap period.

[0050]

In the following, the HARQ control on the uplink in the
case of presence of the above-described gap period will be
described by using Fig. 5.

[0051]

In Fig. 5, the gap period is defined from a sub-frame
#i+l to a sub-frame #i+6. That is, a sub-frame (#i1+4) for
transmitting the uplink shared signal is included in the gap
period.

[0052]
In this case, even when the base station apparatus

instructs the mobile station at reference numeral 502 (a

10
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physical downlink control channel to perform communication by using the
uplink shared channel at the sub-frame #i+4, the mobile station cannot
perform transmission of the uplink shared signal 5 at reference Wmez(4-PCT
504. [0053] That is, the mobile station skips transmission of the uplink
shared signal at reference numeral 504. In this case, the mobile station is
suggested to perform retransmission of 10 the uplink shared signal at

of er, 0054] e Issi Iigb%me
sué?gﬁ%& r%g}enﬁcgr?\l%ier%ﬁ(g% vlf%ﬂ;ﬂm wgﬁ'égrqrs'ﬁ#s%io but is g)a sothe
phgasecadddanshiiatiooomteorhscofahaelintbepetfioes aohbliAR@tion by

transmission. [0055] However, the HAR? control method on the uplin

k
us g FiURIdRk RIRrBd FRApRek T pR-SHRTANES hEdaltiR oL 1 1e
STRERIAMSA0IRORGHFsh 25 aheny 48 Fith Bemeany Pl mebed iea igRal

above-described gap period includes a sub-frame (reference numeral

atege)ffor eraneniiting withebfe.-HARQ indicator concerning the uplink
[055% d signal or the uplink scheduling 25 grant for instructing

smission although the gap period does not include a sub-frame

(referengeauineralGinieb FRNSStHiOpdhed by shrapdfipsalsryifothe

be clarified. [0057] Second, as shown in Fig. 7, the control method when

uptenk ishared-sdgpal abdrfesaneedyieiedodiftiudks Hoil of gase ,
thé“%'iﬁ*i% station is suggested to perform retransmission of

the uplink shared signal at reference numeral 508.
[0054]

Here, transmission of the uplink shared signal at
reference numeral 508 is virtually a first transmission but is
also a second transmission, in terms of the number of times of
HARQ transmission.

[0055]

However, the HARQ control method on the uplink when the
above-described gap period is present involves the following
problems.

[0056]

First, as shown in Fig. 6, the control method when the
above-described gap period includes a sub-frame (reference
numeral 606) for transmitting either the HARQ 1i1ndicator
concerning the uplink shared signal or the uplink scheduling
grant for instructing retransmission although the gap period
does not include a sub-frame (reference numeral 604) for
transmitting the uplink shared signal is yet to be clarified.
[0057]

Second, as shown in Fig. 7, the control method when the

11
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(reference numeral 604) for transmitting the uplink shared signal and the
sub-frame (reference numeral 606) for transmitting either the HARQ
indicator concerning the uplink 5 shared signal or the uplink schaitiing04-PCT
grant for instructing retransmission is yet to be clarified. Disclosure of the
Invention [0058] 10 The present invention is therefore made in view of the
foregoing problems and an object thereof is to provide a mobile station

& tatl r ich-ar I [N icignt,a
T o Eonbe b P ARG o et bt o Lol ane
(riecasecehenene gajl p60dg isFab pteseremDOEPhE fitsteasppdtoikhehared

_present invention is summarized as @ mabile station configured tg

S 1ERAdmit 3 upRSharetd dgdi%t a(hsfRhe vl it iRled AP  TOr
triAsH FEEPAC LIRPRAMTBNA AR RRABA M UBURICRIA PG IR AP ink

second time interval allocated fixedly, including: a first receivér unit
shagefihwedna lecgivéhefigpdowklisicbeatud Bigna rastiu€ing imsfinsucting
ime interval: a transmitt rLEit configured to transmit the uplink shared

re iﬁﬂ%g]t'tﬁ%iff?gt S tite int vegeba% g'oh'th&%irst downlink control signal;

a second receiver unit configured to receive a second downlink control
_signal at a third time interval allocated fixedly; and a retransmitter unit
Disedmsiee t0 FettISMIOHRNEIIRK shared signal at the second time

[061% al based on the second downlink 12 INTTD-504-PCT control

signal; wherein when the third time interval overlaps a time interval for
measurgeepirasihetnphiestaton, iketherefore made in view of the

foregoing problems and an object thereof is to provide a mobile
station and a base station apparatus which are capable of
realizing efficient and robust HARQ control concerning a HARQ
control method on an uplink in the case where a gap period is
present.

[0059]

A First aspect of the present invention is summarized
as a mobile station configured to transmit an uplink shared
signal at a first time interval instructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, including: a first receiver
unit configured to receive a first downlink control signal
instructing the Tfirst time 1interval; a transmitter unit
configured to transmit the uplink shared signal at the first
time interval based on the first downlink control signal; a
second receiver unit configured to receive a second downlink
control signal at a third time interval allocated fixedly; and
a retransmitter unit configured to retransmit the uplink shared

signal at the second time interval based on the second downlink
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transmitter unit is configured to transmit the uplink shared signal at the

first time interval and the retransmitter unit 5 is configured not to

retransmit the uplink shared signal at the second time interval. 0060p-A04-PCT
second aspect of the present invention is summarized as a mobile station
configured to transmit an uplink shared 10 signal at a first time interval
instructed by a base station apparatus and to retransmit the uplink shared

igpaka nd"rlloﬁnge'y'i'f'ri
Coﬁlr?i‘tjgll)n |3§ﬁa%?tb %ﬁgﬁ%ﬁﬁ fibr@{ own ml%g]lc))'(r?;?folgmgjaﬁ ﬁ%?ﬁ\éfﬁg%\?eg i?s%tlIOS
a tneententadra &hnfoitteneag dbcomiiguiegd toheansobtithe uptiak sbaredthe
signal at the first_ time interval based on the first downlink control signal; a

tragsgideeivt? Lhid i@ ek 153E5Rd tiohhiinkPdditfoishared
sigieaf aid e Pl vakR Rceisd REARARh & IRBRSRERS R unit
configured to retransmit the uplink shared 20 signal at the second time
1sicentd gased aothdeacehtdansmiitkticonupl sigkshanecia vgneltied the
third time intetval overlgps a time interval for measurement by the mobile
Seg%'ﬁgnrgtﬂgetrﬁﬂ [t Unit is configured not to transmit the uplink shared
[08@0}! at the first time interval and the retransmitter unit 25 is configured to
retransmit the uplink shared signal at the second time interval irrespective
of whethe$@E Pt s Besdn@ Tddhalink esaindl JigHearnt teceiledsoorr rzed

as 4 IEBETR ST o B YRR ae A LB Slarec
gured to transmit an uplink shared signal at a firs
sitimelinterval ifigrsaietdibea baseslatbninstructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, including: a first receiver
unit configured to receive a Tirst downlink control signal
instructing the Tfirst time interval; a transmitter unit
configured to transmit the uplink shared signal at the first
time interval based on the first downlink control signal; a
second receiver unit configured to receive a second downlink
control signal at a third time interval allocated fixedly; and
a retransmitter unit configured to retransmit the uplink shared
signal at the second time interval based on the second downlink
control signal; wherein when the third time interval overlaps
a time interval for measurement by the mobile station, the
transmitter unit is configured not to transmit the uplink shared
signal at the first time interval and the retransmitter unit
iIs configured to retransmit the uplink shared signal at the
second time interval i1rrespective of whether or not the second
downlink control signal is received.

[0061]

A third aspect of the present invention Is summarized
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apparatus and to retransmit the uplink shared signal at a second time
interval allocated fixedly, including: a first receiver 5 unit configured to
receive a first downlink control signal instructing the first time intsTa:54-PCT
transmitter unit configured to transmit the uplink shared signal at the first
time interval based on the first downlink control signal; a second receiver
unit configured to receive a second downlink 10 control signal at a third

time. | i : etransmi it conpfi

o e A T R HTR (2 S FRR ghared

sigradecndddwnitk toméol aigealyadherastwhertdoe tyrdatilasetestaition
overlaps a time interval for measurement_by the mobile station, the 15

apparahiRARNEO dahipansnid: e kit shalind shteoe kgh& gecond
ti e FStEREINIIRMEY FiseOg et (o FREIOUWCH L receiver

retransmit the uplink shared signal at the second time interval. [0062] 20
unitfogan gadtest tite prseai reeationiisstntoandanlascombbid signal

T RN T 1 v U L

coHFigustearetsignalrsRigecand UpEinkerspbalnsatad adigtneheinti rst
a first receiver 25 unit configured to receive a first downlink control signal

ti W%trilﬁi_tﬁg‘wélfir@ﬁﬁmé iﬁ@r@&l?af@ﬁ%ﬁ?i@@%ﬂiﬁ r@lﬁnﬁ@m‘ém& tahghad ; a
se en%f)lpg(c%kﬁ; ii W a(t,(grﬁeffiﬁj .%H.e{%tefr‘éaéé) i\\?isdé) &Mét downlink

ownlink control signal; a secortd receiver unit configured to receive a
conteerd dbymditkat4al ithTPbe4iCTneentvel bighdiciatdddrircedly ; and

interval allocated fixedly; and _a retransmitter unit configured to retransmit

a rRE AR ikt unit configured to retransmit the uplink shared
signal at the second time interval based on the second downlink
control signal; wherein when the third time interval overlaps
a time interval for measurement by the mobile station, the
transmitter unit is configured not to transmit the uplink shared
signal at the first time interval and the retransmitter unit
Is configured not to retransmit the uplink shared signal at the
second time interval.

[0062]

A fourth aspect of the present invention Is summarized
as a mobile station configured to transmit an uplink shared
signal at a first time interval instructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, including: a first receiver
unit configured to receive a first downlink control signal
instructing the TfTirst time interval; a transmitter unit
configured to transmit the uplink shared signal at the first
time interval based on the first downlink control signal; a

second receiver unit configured to receive a second downlink
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signal at the second time interval based on the second downlink control
signal; wherein when the first time interval overlaps 5 a time interval for
measurement by the mobile station, the retransmitter unit is codfgume604-PCT
not to transmit the uplink shared signal at the second time interval. 0063]

In the first, third and fourth aspects of the present 10 invention, the
retransmitter unit can be configured to retransmit the uplink shared signal

imne interval igstru Ved thir link coptrol.signal,+¢hen ., -

o T S UL TG A0R iy and

a ramrdingncottel sigret conifd gpinekd tchedddlirongnaint itbeuspld nk shared
_retransmission. [0065] In the first to fourth aspects of the present

sTgRRhh, i fREABAMHRTING SYGHaR2rFoeUb M SReRI g TNk
corRAO Wrgiaepnd PV GRRIFPHHENFIGAO ARY GiHRlPtSPMs0EIGps

grant instructing retransmission and a HARQ indicator. 0066] In the first
a tifoarthrtpevalof flog pregasuirepatidn, bys thetimebritbevedt@tion, the

R e R G B L e

shipaderRGGrid at agircesteohd & pilterepiayisiey. 0067] 15
JNTTD-504-PCT A fifth aspect of the present invention is summarized as

[O0@Gake station apparatus configured to receive an uplink

In the first, third and fourth aspects of the present
invention, the retransmitter unit can be configured to
retransmit theuplink shared signal atatime interval instructed
by a third downlink control signal, when receiving the third
downlink control signal.

[0064]

Here, the third downlink control signal can be uplink
scheduling grant instructing retransmission.
[0065]

In the Tirst to fourth aspects of the present invention,
the firstdownlink control signal canbe uplinkschedulinggrant;
and the second downlink control signal can be any of uplink
scheduling grant 1iInstructing retransmission and a HARQ
indicator.

[0066]

In the first to fourth aspects of the present invention,
the time interval for measurement can be a time interval for
measuring received quality at any of an adjacent cell of an
identical frequency, an adjacent cell of a different frequency,
and an adjacent cell In a different system.

[0067]
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shared signal from a mobile station, including: a first transmitter unit
configured to transmit a first downlink control 5 signal to the mobile

station, the first downlink control signal instructing a first time intemva)-fod-PCT
transmitting an uplink shared signal; a first receiver unit configured to
receive the uplink shared signal transmitted by the mobile station at the

first time interval based on the first downlink control signal; 10 a second

transmigteg p¢ FORUAUEEH! I RRRIMYASREANT MR O L Al e

a third time interv fixed| base on a reception result at t
asfiest barssvestatd on seppad-senes/ac amf rpnfigdretitoreceiveehanplipd i nk
shared signal at the second time interval, the uplink_ shared signal 15

shaery refthihndto)ng mBehd Leicita2dahon HaHBRRIGouhiid ST
trEAUA AUIANTCEIR RINER TRV WY RS RRNATIR control

interval for measurement Dy the mobile station, the first receiver unit is
s igoaflytied e reobvd ehettatinknshihel Sigreit o imkimentteohkistgnal

d 20 f d h d
g Do b B Ao AR Rt ink

shdrédSSTUHANea ef e tepaive ive BNl ehesnd piginpbat e rersdide the

time interval. [0068] 25 In the fifth aspect of the present invention, when
uptEnlirshaceres l@Radi S iarspiEted ifihshaelkighatatderigt the
ry t b figure
T S B BT S R G
a istatvaldortneasmeotent buriﬁtJl\HbTEfii@érlé@T tbe mehisnsiation, aedond

dogiahANereRatReh STonal at A Ehird tine interval allocated
fixedly based on a reception result at the first receiver; and
a second receiver unit configured to receive the uplink shared
signal at the second time interval, the uplink shared signal
being retransmitted by the mobile station based on the second
downlink control signal; wherein when the third time interval
overlaps a time interval for measurement by the mobile station,
the Tirst receiver unit is configured to receive the uplink
shared signal at the first time interval, the second transmitter
unit i1s configured not to transmit the second downlink control
signal at the third time interval, and the second receiver unit
iIs configured not to receive the uplink shared signal at the
second time interval.

[0068]

In the fifth aspect of the present invention, when the
first receiver unit fails to receive the uplink shared signal
at the first time interval, the second transmitter unit can be
configured to transmit a third downlink control signal at a time

interval not overlapping the time interval for measurement by
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by the mobile station based on the third downlink control signal at the

time interval instructed by the third downlink control 5 signal. 0069] A

sixth aspect of the present invention is summarized as a base SNIlIGON-504-PCT
apparatus configured to receive an uplink shared signal from a mobile
station, including: a first 10 transmitter unit configured to transmit a first
downlink control signal to the mobile station, the first downlink control

theld b‘i‘f.gucélﬂgﬁ%rﬁt, tnae nteppl frdpansinitiag aguink sparedan  pe

signal; a first recelver unit configured to receive the uplink shared signal

cotrfinguittsdl ity theecwbile sthigonpl thekl Sheatdihasigexdl betadostidted
first downlink control signal; a second transmitter unit configured to

by R MR & SHE RS BO A3 S AT & Y A e R BRdcadkanal
at RAEVHARE A At @roaIPIRR IMRIdNG B hEe NG 0208vA PRAR Eontroll

receiver unit configured to receive the uplink shared 20 signal at the
sigeednd time interval, the uplink shared signal being retransmitted by the
[0 ile station based on the second downlink control signal; wherein
the first time interval overlaps a time interval for measurement by

the mohile stagiRnadpe dsigeCeiver piréde Aenigiedt Rt fecelMpiRg-ized
uplink 25 shared signal at the first time interval, the second transmitter

asufit RAEEHRILAAA ABt RPPETEMY tCOEIOHIIGAN K d N Gy adrld Nk
shifPefimgigteyal anghing SRERRECLEL 'S CIIGNIER S ©a First
uplink's t ti

receive ared signal at the secon e Intérval.
trabdm Pe¥e4-Be Tt Udiof Fysewntoaspentafithe fepent davantibnkscontrol

sialrjlrgin%gzgﬁe mobile station, the first downlink control signal
instructing a first time interval for transmitting an uplink
shared signal; a first receiver unit configured to receive the
uplink shared signal transmitted by the mobile station at the
first time interval based on the first downlink control signal;
a second transmitter unit configured to transmit a second
downlink control signal at a third time interval allocated
Tixedly based on a reception result at the first receiver; and
a second receiver unit configured to receive the uplink shared
signal at the second time interval, the uplink shared signal
being retransmitted by the mobile station based on the second
downlink control signal; wherein when the first time interval
overlaps a time interval for measurement by the mobile station,
the first receiver unit is configured not to receive the uplink
shared signal at the first time interval, the second transmitter
unit 1s configured not to transmit the second downlink control
signal at the third time interval, and the second receiver unit

I1s configured not to receive the uplink shared signal at the

second time interval.
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as a mobile station configured to transmit an uplink shared signal at a first
time interval instructed by a base station 5 apparatus and to retransmit the
uplink shared signal at a second time interval allocated fixedly, INGIUQHB@E-PCT
a first receiver unit configured to receive a first downlink control signal
instructing the first time interval; a transmitter unit configured to transmit
the uplink shared signal at the first 10 time interval based on the first

[0 link control signal; a second receiver unit configured to receive a
second downlink control signal at a third time interval allocated fixedly;
and a retsavamitiieras)ismh ok relet ratsmstnii thee ntlidnshsredinsigralzed
at the second time interval based on the second downlink 15 cantrol

2S synR WhkFe MR the PIFH RN FilebRl SHEMIR L fhe MR gthared
siJIREPUEAMENFRY §1° ioRleiRiaR dlie PREUMICBERIVEY Uailhase station

configured to presume that an acknowledgement response is received as
appdsatatoand e setovangowhlihe coplrohkigi 2o [98anpd egrarsecond
_aspect of the present inventiop.is symmarized as.a base station .
A VB S 58 TR X i GRSk o oEfge i ver
un¥atiednfeyding adsstrBapivites UFi coRliGaRA I HRNEGHErHE signal
_downlink control 25 signal to the mobile station, the first downlink control
INsigREC tNELctiiea fRdtEhe iEldiQal ortrindalginPanti@nkmdddier unit
' - a first receiv ' igur, ceive i h ignal-
cof BN h I LA RN CRE RS SRR A s
tisignihaithedirstdinse dtervatné8 fNISO-86W G hka seenbtagimiitel ; a

unit configured to transmit a second downlink control signal at a third time

seqREdarsfsdysy unit configured to receive a second downlink
control signal at a third time interval allocated fixedly; and
a retransmitter unit configured to retransmit the uplink shared
signal at the second time interval based on the second downlink
control signal, wherein when the third time interval overlaps
a time interval for measurement by the mobile station, the second
receiver unit is configured to presume that an acknowledgement
response iIs received as information on the second downlink
control signal.

[0071]

A eighth aspect of the present invention iIs summarized
as a base station apparatus configured to receive an uplink
shared signal from a mobile station, including: a fTirst
transmitter unit configured to transmita firstdownlink control
signal to the mobile station, the First downlink control signal
Iinstructing a first time interval for transmitting an uplink
shared signal; a first receiver unit configured to receive the
uplink shared signal transmitted by the mobile station based

on the first downlink control signal at the first time interval;
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fixedly based on a reception result at the first receiver; and a second
receiver unit configured to receive the uplink shared 5 signal at the second
time interval, the uplink shared signal being retransmitted by théNTiODi®4-PCT
station based on the second downlink control signal; wherein when the

third time interval overlaps a time interval for measurement by the mobile
station, the second transmitter unit is configured to presume that an 10

%Mf se s {ra I infaymati S cg&

a %ownlln %ﬁ#@%gﬁ%ﬁrieﬁ Egscgr%ﬂfr‘f% thela SI%@VI%%.%&%%?%[ ig. ond

dowhFipgnk i€arvtaw Ehewgudlovatin apithid sicaredmehainmet sigadl ial located
_retransmitted in a mobile communication system employing a LTE

FixadYDRSELPRIG 5 RCERENP R SRR REHARST bESErRRRivSss and
a SSBBRHNRSITOBIC GRMMMBICAIGN AYaIY® ABINGYBOTHE LEA PRRESIred

[Fig. 3] Fig. 3 is a view for explaining handover control between different
si¢raglendy tbks. SEigoR{IFi Meis entievnal exjilaiing higup pbaseth 26gnal

the handover control between different frequency cells. [Fig. 5] Fig. 5is a
Do T BTG SO (SR TAdGn SARB Brssgtcon the s&Cond
doRAMIHIEBHANTBNSIE i e RiGhh &1eed AP esiR drB reRg Hd [ftibmé] Rittdrval

is a view for explaining a problem of the 19 JNTTD-504-PCT HARQ
ovedtiaRmasdidAeoHies Ivak hubireasmhairakisly sysemoilaigtafion,

a iod i ig. 7]1.FigQ. Zjs avi lgini r
th%rc?b § réﬁgf Ew@éﬁsi?g{}[fe%aﬁl Srﬁ iqs:s i!)% ?06:1}%%\‘ {ﬁfﬁ%@m%% |:§E%r§jrﬁ %n i%g |§ nh "
acknowledgement response is transmitted as information on the

second downlink control signal.

Brief Description of the Drawings

[0072]

[Fig. 1] Fig. 1 is a view showing how an uplink shared
channel signal is retransmitted inamobile communication system
employing a LTE scheme.

[Fig. 2] Fig. 2 1i1s a view fTor explaining HARQ
retransmission control in the mobile communication system
employing the LTE scheme.

[Fig. 3] Fig. 3 is aview for explaining handover control
between different frequency cells.

[Fig. 4] Fig. 4 is a view for explaining a gap period in
the handover control between different frequency cells.
[Fig- 5] Fig. 5 1s a view Tor explaining HARQ
retransmission control inamobile communication system inwhich
the gap period i1s present.

[Fig- 6] Fig. 6 1s a view for explaining a problem of the
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5 system in which the gap period is present. [Fig. 8] Fig. 8 is an overall
configuration diagram of a mobile communication system according to a

first embodiment of the present invention. [Fig. 9] Fig. 9 is a funttionab0o4-PCT
block diagram of a mobile 10 station according to the first embodiment of
the present invention. [Fig. 10] Fig. 10 is a functional block diagram of a
base station apparatus according to the first embodiment of the present

: . Ei Fi ) . ; L i

A S e S A e Vo svsten

i newtbbdimdahicofghe presaradnvientionefequtl2] Fig. 12 is another view for
explaining the operation (Pattern_1) of the mobile communication system

[F38 acbdrding to thd Arst/ertblitnt f e Hrdat iR thgr 13y oblem
ofigel ARA YW iansHlabih AR REFBIOTn(RARCHY B TERG MBS cation

communication system according to the first embodiment of the present
sysentidm. Wil da] Eiwe 1gap gpetiadias fpregeaiting the 25 operation

R R e T L

a RIBIRIINgGHRPATat®l o dipsiten Gldee Pty aIMa TIOR8 Ment
according to the first embodiment of the present invention. 20
ofyhgDosesETT TANMENEIPRY: 16 is another view for explaining the

L e S RNV B Y GRS
stéor rxplaiide® ad Dpgration the first embodiment of the present
invention.

[Fig. 10] Fig. 10 i1s a functional block diagram of a base
station apparatus according to the first embodiment of the
present invention.

[Fig. 11] Fig. 11 1s a view for explaining an operation
(Pattern 1) of the mobile communication system according to the
first embodiment of the present invention.

[Fig- 12] Fig. 12 is another view for explaining the
operation (Pattern 1) of the mobile communication system
according to the first embodiment of the present invention.
[Fig- 13] Fig. 13 1s a view for explaining an operation
(Pattern 2) of the mobile communication system according to the
first embodiment of the present invention.

[Fig. 14] Fig. 14 is another view for explaining the
operation (Pattern 2) of the mobile communication system
according to the first embodiment of the present invention.
[Fig. 15] Fig. 15 is a view for explaining an operation
(Pattern 3) of the mobile communication system according to the

first embodiment of the present invention.
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5 (Pattern 4) of the mobile communication system according to the first
embodiment of the present invention. [Fig. 18] Fig. 18 is a view for

explaining an operation (Pattern 5) of the mobile communicatioiN3yi$ies04-PCT
according to the first embodiment of the present invention. 10 [Fig. 19]

Fig. 19 is a view for explaining an operation (Pattern 6) of the mobile
communication system according to the first embodiment of the present

nyentigR. [Fig. 2Q)Fig. 204s avie lajning, & r%;uiﬂ

[F of t%%eﬂmobile (%ﬁﬁuﬁ%atigﬁls%?%ﬁgcpco%%tm%ﬁl wstéli)mtﬂa] the

operndbilonen(Phttieepresa) invEntidme [Fimpl#ill &igcdtmsia vt ian system
explaining an operation (Pattern 8) of the mobile communication system

ACGRLSHRE 5t NfirsT AipbaEAIRE brédent it dhisRefiy. Bb1eid.10n -
[F4 S axfew for exjligining agonergiery 2R lest i 0i e AiPWBeration

coOmmunication system according to the first embodiment of the present
(Paveationd JFigff 23)d-igo 8 ke coivnuion eaglndiingystepesatenr (Rageto the
10), of the mabile commupjication s%stem accord'ri%to the first
|

- m
f'5ﬁ1 O%WRQ 'SR p? sert ﬁ.nES [ﬁ&?? | I&.‘24 is a view for
[FeyRlarge an opgrafon 1@aiern 1 i eftheOBID FRFHI WY CAHO T8 FI on

according to the first embodiment of the present invention. 21
(Parepnso)-pE thedseblr ST HIAGAE TR AYXIHGEha6E UTIB)g to the

e SRR AT HICHRY B pererc o
[Fégmmigication syitgm E@cdediag vd eviirsoemergilednt inidhepregsskation
(Pg]%lggg(r)lnggllgf the mobile communication system according to the
first embodiment of the present invention.

[Fig.- 20] Fig. 20 1s a view for explaining an operation
(Pattern 7) of the mobile communication system according to the
first embodiment of the present invention.

[Fig. 21] Fig. 21 is a view for explaining an operation
(Pattern 8) of the mobile communication system according to the
first embodiment of the present invention.

[Fig. 22] Fig. 22 is a view for explaining an operation
(Pattern 9) of the mobile communication system according to the
first embodiment of the present invention.

[Fig. 23] Fig. 23 is a view for explaining an operation
(Pattern 10) of the mobile communication system according to
the first embodiment of the present invention.

[Fig. 24] Fig. 24 is a view for explaining an operation

(Pattern 11) of the mobile communication system according to

the first embodiment of the present invention.
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be described with reference to Fig. 8. A mobile communication system

1000 according to this embodiment is a mobile communication system
employing the LTE scheme, for example, 10 which includes a piNarliDs8k-PCT
mobile stations 1001 to 100n, a base station apparatus 200 configured to
perform communication with the plurality of mobile stations 1001 to 100n

by using a shared channel, and an access gateway apparatus (an upper

e SETABNAL0 FAPSIPANS P BAYe ERUCRARIRERYR 200 and 15 to a core

networ e access gateway apparatus may also be referred to as a
[OOBRE/SGW (mobility management entity / serving gateway). 0074] Note
that the above-mentioned LTE scheme may also be_ 20 referred to as the

(Conbhatr a RN aRf UYRANC o CQTBEP 862 ELABMEY $HiH, REPREGHtO
Fi POPIERRIANRHIO 1P HiXsaiee CRRlHe§ dpperform communication in

a cell 50, with the base station apparatus 200, in accordance with the
LTE schenganif iperfaltaging, dfe robitekitieonco00)r1002t1003, system

d 100n 25 h h fi [ functi dth -
BB AT ARioh A S SO ALBA Wkl A BY G NbHE Ao gef 11

be WNasSrEBeV S apacdiRs (XS cthe ppbige. commuidrisbavaiemcation
1000 is configured to 22 JNTTD-504-PCT use, as a radio access

Sy§&e@me,1@{éoom@mid@nameqneﬁ§y (ﬁm@@ﬁmim@nrp_le_ﬂﬁg) far amobile
cof ISR SRR TP et e il
whichemeotildes a plurality of mobile stations 1001 to 100n, a
base station apparatus 200 configured to perform communication
with the plurality of mobile stations 1001 to 100n by using a
shared channel, and an access gateway apparatus (an upper
station) 300 connected to the base station apparatus 200 and
to a core network 400. The access gateway apparatus may also
be referred to as a MME/SGW (mobi I 1ty management entity / serving
gateway).

[0074]

Note that the above-mentioned LTE scheme may also be
referred to as the “evolved UTRA and UTRAN”’, or ““super 3G’ scheme.
Here, the plurality of mobile stations 1001 to 100n are
configured to perform communication in a cell 50, with the base
station apparatus 200, In accordance with the LTE scheme. 1In
the following, the mobile stations 1001, 1002, 1003, .., and 100n
have the same configuration, the same function, and the same
condition and will therefore be described as the mobile station
100 unless otherwise specified.

[0075]

The mobile communication system 1000 is configured to
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described. 0077] The downlink employs a "physical downlink shared

channel 10 (PDSCH) " to be shared and used by the mobile stations 100
and a "physical downlink control channel (PDCCH)". [0078] OnJtierD-504-PCT
downlink, information on a user or information on a transport format to be
mapped on the physical downlink shared 15 channel is notified by

downlink scheduling information to be mapped in the above-described

D alrgdi rmatjon.o er grin ti Ff

us o’rr%z%tljc% be mﬁ;%p%l?g;}%ngp %%%T ﬁ%lﬁfﬁegacﬁgﬁﬁgﬁs nogﬁé%cgjyency

divpsioschedulitgmlenti tghe nfappedin dtevPDPOUH. 200 e SC-FDMA
Meanwhile, user data are transmitted by _the physical downlink shared

(SERGaCRbt Rt BLESERNSYraHIMARYCEs MUIIADbG @erfersy dor an

upplg_ym'gal downlink shared channel. [0080] 25 Moreover, a HARQ indicator
concerning an uplink shared signal is transmitted on the downlink via a
[06iA3JQ indicator channel. The HARQ indicator channel is a "physical

hybrid ARQ indicator channel (PHICH)" as a physijcal channe|. [0081].
INTTORSE PO B GG 5 66 VARG Loy Uehohthel ARG be
de8wYiltRdACK: acknowlegement” which is an affirmative response, or may

be "NACK: negative acknowlegement" which is a negative response. 5
LOfHO&P] The uplink employs a "physical uplink shared channel

The downlink employs a “physical downlink shared channel
(PDSCH)” to be shared and used by the mobile stations 100 and
a “physical downlink control channel (PDCCH)”.

[0078]

On the downlink, information on a user or information
on a transport format to be mapped on the physical downlink shared
channel i1s notified by downlink scheduling information to be
mapped in the above-described PDCCH, and information on the user
or information on the transport format to be mapped on an physical
uplink shared channel i1s notified by uplink scheduling grant
to be mapped in the PDCCH.

[0079]

Meanwhile, user data are transmitted by the physical
downlink shared channel. Note that DL-SCH is transmitted as
a transport channel by the physical downlink shared channel.
[0080]

Moreover, a HARQ indicator concerning an uplink shared
signal is transmitted on the downlink via a HARQ indicator
channel. The HARQ indicator channel i1s a “physical hybrid ARQ
indicator channel (PHICH)” as a physical channel.

[0081]
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(PUSCH) " to be shared and used by the mobile stations 100 and an

uplink control channel for the LTE scheme. [0083] 10 Note that the uplink
control channel has two types, namely, a channel to be time-muNipiexsd-PCT
with the physical uplink shared channel and a channel to be
frequency-multiplexed with the physical uplink shared channel. [0084] 15
On the uplink, downlink quality information (CQI: channel quality

informayi dfar scheduli t ical uplin ﬁqr -

channe Qﬁé@%%&%ﬁné%rqg tf)?e8 l&!ﬁ %%r@é %mﬁ%ﬁjlatl r? %ﬁacator
magoden g ACKemactid @ Bg g emd nit&ngmiston s.cmafiEdgmeeti rdoraapomse ,

(HARQACK information) 20 of the physical downlink shared channel are _

or A HkedHydhe NFRALANG ATHAKEPRR SO ETEVRBER. fsodsnegative

reykgﬁqg@_ile, the user data are transmij[ted by the physical uplink shared
channel. Note that UL-SCH is transmitted as a 25 transport channel by

[00&2dnhysical uplink shared channel. [0086] As shown in Fig. 9, the mobile

rocontnan b oS T o IRRAS ThiCoo R 1 SERbie Shne!

(PUBBHY? MTHE-sPEPdl am i AcdHoBss T MblilDel M ReRbRE°PSE and

processor unit (DL) 105, an application 106, a call
anpkirbisly/eeatiirhahamielo foan thnlikéFirasdian@r unit 108, a LI
[Ogggjmitter unit 109, a MAC processor unit (UL)/UL-HARQ controller unit
s7and a 5 RLC/PDCP processor unit (UL) 111. [0087]

Note that the uplink control channel has two types,
namely, achannel to be time-multiplexedwith the physical uplink
shared channel and a channel to be frequency-multiplexed with
the physical uplink shared channel.

[0084]

On the uplink, downlink quality information (CQIl:
channel quality information) to be used for scheduling of the
physical uplink shared channel on the downlink or to be used
for an adaptive modulation and coding scheme (AMCS), and
transmission acknowledgment information (HARQ ACK information)
of the physical downlink shared channel are transmitted by the
uplink control channel for the LTE mode.

[0085]

Meanwhile, the user data are transmitted by the physical
uplink shared channel. Note that UL-SCH is transmitted as a
transport channel by the physical uplink shared channel.
[o086]

As shown in Fig. 9, the mobile station 100 according
to this embodiment includes a transmission reception antenna

101, an amplifier/receiver unit 102, a L1 receiver unit 103,
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Specifically, the MAC processor unit (DL) 104 is configured to receive a

first downlink control signal (uplink scheduling grant instructing initial
transmission) instructing 10 a first time interval (a first period) frONTT®e504-PCT
base station apparatus. [0088] Moreover, the MAC processor unit (DL)

104 is configured to receive a second downlink control signal (uplink
scheduling 15 grant instructing retransmission or a HARQ indicator) from

b ' t athird time| ich i ted -
BT Ry G A Dot 0 g e Sot g AP
105, racepapd icaitdonnlioB cantalldgred Gaiisé stinedslingergest unit 107,

instructing retransmission) from the base station apparatus. [0090] Here,

an RIRAAC BRS/ESBPER FSRUIMARG R orfrdifk BBRRRR KEBRE UnTT 109,
a RRCTigSELedEPSIRIEN coliylyshaieasiopel At HRIF tMpderw and a

instructed by the base station"apparatus 200 and to retransmit the uplink

RLEV&RCRsigal ce esspcond ki Uhfenddl Ivhich is allocated fixedly. [0091]
[O§§ TTD-504-PCT Specifically, the MAC processor unit (UL)/UL-HARQ
oller unit 110 is configured to transmit the uplink shared signal at the

first imgdpi@iMel Gapeg On trelirsiowpkde£e88p! SighptWiioh )s 104 s
received by the MAC processor unit (DL) 5 104. 0092]
configured to receive a first downlink control signal (uplink
scheduling grant instructing initial transmission) instructing
a first time interval (a first period) from the base station
apparatus.
[o088]

Moreover, the MAC processor unit (DL) 104 is configured
to receive a second downlink control signal (uplink scheduling
grant instructing retransmission or a HARQ indicator) from the
base station apparatus at a third time interval which is
allocated fixedly.

[0089]

Further, the MAC processor unit (DL) 104 is configured
to receive a third downlink control signal (uplink scheduling
grant instructing retransmission) Tfrom the base station
apparatus.

[00901]

Here, the MAC processor unit (UL)/UL-HARQ controller
unit 110 is configured to transmit an uplink shared signal at
the first time interval instructed by the base station apparatus
200 and to retransmit the uplink shared signal at a second time
interval which is allocated fixedly.

[0091]
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Moreover, the MAC processor unit (UL)/UL-HARQ controller unit 110 is
configured to retransmit the uplink shared signal at the second time

interval based on the second downlink 10 control signal which iSNETOnNsed-PCT
by the MAC processor unit (DL) 104. [0093] Further, the MAC processor

unit (UL) /UL-HARQ controller unit 110 is configured to retransmit the

uplink shared signal 15 at a time interval instructed by the third downlink

control S0y w&cﬁgfgfecew AR WeGAReSBrLIE P PAuL -HARQ

[0094] own in Fig.’10, the base station apparatus ng to
cothts ebbadiment ihdlodes adrahsgussdnte dapdinsmi@ aitennalAGild shiared
_amplifier/receiver_unit 201, a LI receiver unit 202, a MAC processor unit

sl At AR bRt VRl AREReP Potbss it o 1ink
coRtFol EH RIS CITC SN OEs 48P theall RFOSPER¥ssor unit (DL)

unit/measurement controller unit 206, a RLC/PDCP processor unit (DL)
10207, a MAC processor 25 unit (DL) 208, a LI transmitter unit 209, and an
[0 ifier unit/transmitter unit 210. [0095] Here, the MAC processor unit

UL-HARQ controller unit 203 is configured to receive the uplink

shared gisiabirem, 26 8hd TDARA-Pefotheseepile siaven 1QUI§POEL-HARQ
Specifically, the MAC processor unit (UL)/UL-HARQ controller unit 203 is

copdniphed teedile feepnfit gHERW LS sighapasha tikiame kekahared
iyl Seneviea Ry Phmhlecivin B80AResH encSUshe BIRY in
control signal which i1s received by the MAC processor unit (DL)
104.

[0093]

Further, the MAC processor unit (UL)/UL-HARQ controller
unit 110 is configured to retransmit the uplink shared signal
at a time interval iInstructed by the third downlink control
signal which is received by the MAC processor unit (DL) 104.
[0094]

As shown iIn Fig. 10, the base station apparatus 200
according to this embodiment includes a transmission reception
antenna 201A, an amplifier/receiver unit 201, alLl receiver unit
202, a MAC processor unit (UL)/UL-HARQ controller unit 203, a
RLC/PDCP processor unit (UL) 204, a transmission channel
interface 205, a call processor unit/measurement controller
unit 206, a RLC/PDCP processor unit (DL) 207, a MAC processor
unit (DL) 208, a L1 transmitter unit 209, and an amplifier
unit/transmitter unit 210.

[0095]
Here, the MAC processor unit (UL)/UL-HARQ controller

unit 203 i1s configured to receive the uplink shared signal from
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[0097] Moreover, the MAC processor unit (UL)/UL-HARQ controller unit

203 is configured to receive the uplink shared 10 signal at the second

time interval, which is retransmitted by the mobile station 100 bas@d@#H04-PCT
the second downlink control signal. [0098] The MAC processor unit (DL)

208 is configured to transmit 15 the first downlink control signal, which
instructs the first time interval for transmitting the uplink shared signal, to

th?o(@é%qq@' %ﬂﬁgﬁ 26(90.1@899] Moreover, the MAC processor unit (DL)

is configure to transmit the second downlink control signal at the
[O09@itime interval, which is allocated fixedly, based on a result of
reception by the MAC processor unit (UL) /UL-HARQ controller unit 203.

[0100] 2RSS of Mdfe HOMMRAREESRYY st Xcclidiad t-—HARQ
coh¥pb FIRogHRN by RS U APIIPE R §el§ Ve WHE RIBRNNE Khared

Fig. 11 to Fig. 22, description will'be given of concrete operations of
s1gnQadortthst Bartsd uplink tdrkeevalitedibyahelraobitarsmiitieidatiynthe

27 INTTP-R04-PCT ding.to the first embpodi t of the.
oo O S B T RS -
[oboHpscribed with 5 reference to Fig. 11. Pattern 1 of the HARQ control is

the HARQ control applicable to the case where the first time interval
Moreover, the MAC processor unit (UL)/UL-HARQ

controller unit 203 is configured to receive the uplink shared
signal at the second time interval, which Is retransmitted by
the mobile station 100 based on the second downlink control
signal.
[0098]

The MAC processor unit (DL) 208 is configured to transmit
the first downlink control signal, which instructs the first
time interval for transmitting the uplink shared signal, to the
mobile station 100.

[0099]

Moreover, the MAC processor unit (DL) 208 is configured
to transmit the second downlink control signal at the third time
interval, which is allocated fixedly, based on a result of
reception by the MAC processor unit (UL)/UL-HARQ controller unit
203.

[0100]
(Operations of Mobile Communication System according to First
Embodiment of Present Invention)

Hereinbelow, with reference to Fig. 11 to Fig. 22,

descriptionwill be given of concrete operations of HARQ control

on the uplink to be executed by the mobile communication system
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does not overlap a gap period (a time interval (a measurement gap) for
measurement by the mobile station 100) but the third time interval

overlaps the gap period. 10 [0102] Here, the gap period (a measNTgmeéat-PCT
gap period) is the time interval for measuring reception quality of an
adjacent cell of the same frequency, an adjacent cell of a different

frequency or an adjacent cell in a different system 15 [0103] In this case,

acl5 DRRLE B RO P SO UREReHEnmL g Lo ShAref el A

me Interval ence numeral 908A in rame
[0%#B¥] and not to retransmit the uplink shared signal at the second time 20
interval (reference numeral 908A in Fig. 11, a sub-frame #i+12) [0104]
<PRIFESTErLhen the third downlink control signal is received (reference

numergLPArA F9.o\f ﬂw%lh’{ﬁ(ﬂlgec’ﬁﬁ%%Ithﬁu'i‘i’bﬂ)‘*esﬁé@e#ﬂ?éé with

configured to retransmit the uplink 25 shared signal at a time interval
refrefaeneetmlﬁéga,l QﬂZ.A Ratiiefirarheo#i-A20) indRQctanty dk iisirdhe HARQ

whljnk control 5] Meanwhijle, the base_stati aratu
cop gy R Kt At e e e N D e Thpya!
doééthﬂ)fﬂ%@@]q@ﬁ‘a tﬁfﬁéﬁ“ﬁ%ﬂ'{@eﬁh@%ﬁ&@aﬂ(aﬁﬂwéa@ﬁﬁ%ﬂ%nt

#i+4), not to transmit the second downlink control signal at the third time

gamleRr (ReasnEeTRiftedy obbA Matd 1€l stakl orame@-ut dmenthird
tlﬁ%ﬁera %,\Z% ég)lé PF? ede%sﬁna#%is 5‘??8'810_' time interval (reference
[0102]

Here, the gap period (a measurement gap period) is the
time interval for measuring reception quality of an adjacent
cell of the same frequency, an adjacent cell of a different
frequency or an adjacent cell In a different system.

[0103]

In this case, the mobile station 100 is configured to
transmit the uplink shared signal at the first time interval
(reference numeral 908A in Fig. 11, a sub-frame #i+4) and not
to retransmit the uplink shared signal at the second time
interval (reference numeral 908A In Fig. 11, a sub-frame #1+12).
[0104]

Moreover, when the third downlink control signal is
received (reference numeral 910A Iin Fig. 11, a sub-frame #i1+16),
the mobile station 100 is configured to retransmit the uplink
shared signal at a time interval (reference numeral 912A, a
sub-frame #i1+20) instructed by the third downlink control
signal.

[0105]

Meanwhile, the base station apparatus 200 is configured
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#i+12). [0106] Hereinbelow, with reference to Fig. 11, description will 10

be given of concrete operations of the base station apparatus 200 and

the mobile station 100 in the case where the gap period does niNTMCitsdé-PCT
the sub-frame for transmitting the uplink shared signal but includes the
sub-frame for transmitting the HARQ indicator concerning the uplink

shared signal or the uplink 15 scheduling grant instructing retransmission,

toanc%%tﬁfg e HW%H%S&%%%@E%; g ﬂéatd{?ﬂﬁgirﬂq erval

result at reference numeral At reference numera
(réfesAdacebrtamead) @U8Xkeins FApan Iritegehsatsipin@riadle, the#Bse not
station apparatus 200 uses the uplink scheduling grant on the ph)@s_ical

Lo JAAIPR bR $RSARE) ARl ERicCInE Hhdbrd dRabrtdd o FakbrEime

intRPRANIERETR FeefmRlIFKISORER fhapRgl ol ihe suiBameatis 4i%B)
[0108] At reference numeral 904A (the sub-frame #i+4), the mobile
angdtatioh toornecsivs tieuplirk shaihiegigohsibgha Ibate Eatisecond time

, 0Q.via th link shargd [, apd th ti
inE RSl G0 FERTR HETBIAL SHAah Jead b v B P rgme
#idgg)d_es the uplink shared signal. In the example in Fig. 11, the decoding

result is assumed to be NG. [0109] At reference numeral 906A (the
[030Q6drame #i+8), the base 5 station apparatus 200 transmits neither the

HARQ ISR e 2saing ¢ph 19 MaBLR PseRd? Qi
be given of concrete operations of the base station apparatus
200 and the mobile station 100 in the case where the gap period
does not include the sub-frame for transmitting the uplink shared
signal but includes the sub-frame for transmitting the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission, and where a
decoding result of the uplink shared signal (a decoding result
at reference numeral 904A) is NG.

[0107]

At reference numeral 902A (a sub-frame #i1) (where i1 is
an integer satisftying 1>0), the base station apparatus 200 uses
the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at the sub-frame
#i+4.

[0108]

At reference numeral 904A (the sub-frame #i+4), the
mobile station 100 transmits the uplink shared signal to the
base station apparatus 200 via the uplink shared channel, and

the base station apparatus 200 receives the uplink shared signal
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[0110] This is because the sub-frame #i+8 is included in the gap period of
the mobile station 100 and the mobile station 100 10 cannot receive the
HARQ indicator or the uplink scheduling grant even if the HARQNAdReRo-PCT
or the uplink scheduling grant is transmitted. [0111] At reference numeral
908A (the sub-frame #i+12), the 15 mobile station 100 does not

retransmit the uplink shared signal which was transmitted at reference

4 1 I i h [le stat] 0
Y T S v A L R
11 puntiesald36Ad Bug cifesllyl, ot refaisstempdmealBOEGNG the mobile station

100 performs an operation which is similar to the case of being notified of
[0ARvia the HARQ indicator channel. [0113] Meanwhile, at reference

numera{ PardPe A BiAUPA I 2OMTEHI- HPARSINIE NihBase

uplink shared signal is not retransmitted and hence does not perform
std&dodingniratedsisg200tiy-apkind disareelidibeal. thel UARaisubifraker(anor

time interyal) npt overlapping the, 30 JINTTD-504-PCT ga eriogaf r
g R e SRR L oSSR S TRAAS 15 ek e e
[Oo$tedipn apparatus 200 instructs the mobile station 100 to perform

retransmission of the uplink shared signal, which was transmitted at

referen® heindraP90ANSEy tam S-S tighitk Sdndiulingigiadtioeehdn the
gaBWXé'IC%gO&‘F“H#eC%BCH FQ%’P&L%A“E&H%H&%? "r'ﬁ%%i le station 100

cannot receive the HARQ indicator or the uplink scheduling grant
even If the HARQ indicator or the uplink scheduling grant is
transmitted.

[0111]

At reference numeral 908A (the sub-frame #i+12), the
mobile station 100 does not retransmit the uplink shared signal
which was transmitted at reference numeral 904A.

[0112]

In this case, the mobile station 100 may be deemed to
be notified of ACK via the HARQ indicator channel at reference
numeral 906A. Specifically, at reference numeral 906A, the
mobile station 100 performs an operation which is similar to
the case of being notified of ACK via the HARQ indicator channel.
[0113]

Meanwhile, at reference numeral 908A, the base station
apparatus 200 also assumes that the uplink shared signal is not
retransmitted and hence does not perform decoding processing
of the uplink shared signal.

[0114]

At a sub-frame (a time interval) not overlapping the
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[0115] At reference numeral 912A (the sub-frame #i+20), the mobile

station 100 retransmits the uplink shared signal, which 10 was

transmitted at reference numeral 904A, to the base station appaNitu®-200PCT
and the base station apparatus 200 receives the retransmitted uplink

shared signal and performs decoding. [0116] Although the base station
apparatus 200 transmits the 15 uplink scheduling grant to the mobile

tatl 0 gtr u i i ]

e e e e A T S frane

#isditdulibgegizenséo Hearbbbite afpi@nafitsal@erénst nuoesaltdikdMmobi le
[0117] 20 For example, when there are no radio resources for

STHEASHAREY tRPESIHR SERESEIHEGHRT SP RS A b HoSafigd stgnal ,
whiRIPHESS {3 R URTPRLNa EhpARUPk RERreRiROPAY B14DASH$1A0Mg the

apparatus 200 does not have to transmit the uplink scheduiinggrant to
up ek sisleestadidmg @0~ arson18pénthissdcz| ewndiirstatidir odocteemel

not perform retransmissjon of the uplink shared signal at reference
atn?lizh rauBIfKWc%\’\fé%o@ransmitted at reference numeral 904A. This is
ot

me operation as the case where ACK was transmitted via 31
JNTTD-504-PCT the HARQ indicator channel at reference numeral 906A
(which At tefanengrrativicsa lefRldfee(titferiibofoBnmddrids) . the

rol iR AR R IR S SR wnien
wateferemcsnitroechb048fsiferiber numeral 904A, to the base station
apparatus 200, and the base station apparatus 200 receives the
retransmitted uplink shared signal and performs decoding.
[0116]

Although the base station apparatus 200 transmits the
uplink scheduling grant to the mobile station 100 at reference
numeral 910A in the above-described example, the base station
apparatus 200 does not have to transmit the uplink scheduling
grant to the mobile station 100 at reference numeral 910A.
[0117]

For example, when there are no radio resources for
transmitting the uplink scheduling grant or when there are no
radio resources for retransmitting the uplink shared signal,
the base station apparatus 200 does not have to transmit the
uplink scheduling grant to the mobile station 100.

[0118]

In this case, the mobile station 100 does not perform
retransmission of the uplink shared signal at reference numeral
912A which was transmitted at reference numeral 904A. This is

the same operation as the case where ACK was transmitted via
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transmitted at a subsequent retransmission timing, for example, at a
sub-frame #i+24, then the mobile station 100 may perform retransmission

of the uplink shared signal at a sub-frame #i+28, 10 which wasIJNTTD-504-PCT
transmitted at reference numeral 904A. [0120] Here, the above-described
processing may also be applied to the case where both of the third time
interval and the second time interval overlap the gap period as shown in

thE' YR Irkhi U BIPaRSHI  DRIPEROP RS 'é‘?‘aqc%é}étm]vﬁgich is

uplink ‘shared signal is not transmitted or received at the second
thantexat(refeseada onmasal B9BAerfeg. hnesald-fradiOBi+4dy 912B).

Moreover, it is possible to obtain a similar effect to the case in Fig. 11. 20
[OFéL_L%l] <Pattern 2> Pattern 2 of the HARQ control will be described with

refereng, 14 1gaEatiat faf e HARREBIP NSHARR! FAB"Grant

applicable to the case where the first time interval 25 does not overlap the
1ngappetivddgietnariserss fon mEatbemphiibKtisd arrlesstgtiad 100hich

but the third fime_interyal th iod, [0 inbelqw,
o RGN 1 i 25, LSRRIl BRI SO£BeT be gial sher
trapskieeeotibe kasssealien tiracranitsaib ihempRis Totioaxdidle,

in the case where the gap period does not include the sub-frame for

attr%trﬁﬁh_ttﬂj&ﬁ@ Lff)imlzéhgté_wrsigh@l mbrid@déim elb ¥Rn@ayr pe rform
e A SR R SPAF TR RIS Sef .
which was transmitted at reference numeral 904A.

[0120]

Here, the above-described processing may also be applied
to the case where both of the third time interval and the second
time interval overlap the gap period as shown in Fig. 12. 1In
this processing, a major problem does not occur as the uplink
shared signal is not transmitted or received at the second time
interval (reference numeral 908A in Fig. 12, a sub-frame #i+12).
Moreover, it is possible to obtain a similar effect to the case
in Fig. 11.

[0121]
<Pattern 2>

Pattern 2 of the HARQ control will be described with
reference to Fig. 13. Pattern 2 of the HARQ control is the HARQ
control applicable to the case where the first time interval
does not overlap the gap period (the time interval for
measurement by the mobile station 100) but the third time
interval overlaps the gap period.

[0122]

Hereinbelow, with reference to Fig. 13, descriptionwill
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decoding result of the uplink shared signal (a decoding result at reference
numeral 904B) is OK. [0123] 10 At reference numeral 902B (a sub-frame

#i) (where i is an integer satisfying i>0), the base station apparatEr2ee4-PCT
uses the uplink scheduling grant on the physical downlink control

channel and instructs the mobile station 100 to perform communication
using the uplink shared channel at the sub-frame 15 #i+4. [0124] At

refersnee 4 - beg #it4), t F}}ﬂbél ati
belgg transonﬁ;a t@%qllﬁ)ﬂhgﬁa% gggg? %og?heg %%gelz %?atl%‘g) appa?rlitéus OO,anOI
thanndbd bass tttnomadairs 2h@00aseeivhe tee thinlgapameisgabldoes
and decodes the uplink shared signal. In Fig._13, the decoding result is

NOLsANnEHYE B YBTISPRE tOEnEEFIAEIaHER LA UK Abgyred

si It eI R IR, IR SRR FRARR F S e Pa ST AR HIHOHARQ
nor the uplink scheduling grant to the mobile station 100. [0126] This is

1ndécatsatheauteiramedtitBds ingllitield is iz erhpspeiwl ofothiethebilep 1 1nk

ion 100 and th bil i 100 33 JNTTD:=504-PCT
SCREUITY HNRE T SR i LTS SIS - B dipere @

deEBR@dNFEator erdhervilinipIGhHad Jgrerans iy AN salttRst bl Peult
reference numeral 908B (a sub-frame #i+12) , the mobile station 100
atdsefavencrnviete pitkBhals Signal which

[0123]

At reference numeral 902B (a sub-frame #i1) (where i1 is
an integer satisfying 1>0), the base station apparatus 200 uses
the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at the sub-frame
#i1+4 .

[0124]

At reference numeral 904B (a sub-frame number #i+4),
the mobile station 100 transmits the uplink shared signal to
the base station apparatus 200, and the base station apparatus
200 receives the uplink shared signal and decodes the uplink
shared signal. In Fig. 13, the decoding result iIs assumed to
be OK.

[0125]

At reference numeral 906B (a sub-frame #i1+8), the base
station apparatus 200 transmits neither the HARQ indicator nor
the uplink scheduling grant to the mobile station 100.
[0126]

This 1s because the sub-frame #i+8 1s included iIn the

gap period of the mobile station 100 and the mobile station 100
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was transmitted at reference numeral 904B. [0128] In this case, the

mobile station 100 may be deemed to 10 be notified of ACK by the HARQ
indicator at reference numeral 906B. Specifically, at reference ANMIEr&04-PCT
906A, the mobile station 100 performs an operation which is similar to the
case of being notified of ACK via the HARQ indicator channel. [0129] 15
Meanwhile, at reference numeral 908B, the base station apparatus 200

: : . . :
Sl g e
evén AtFetdreneaRQNMETdiCHID (@ subtfemapHill ,sbbddad istgtigrant is

apparatus 200 does not transmit the uplink scheduling grant instructing
tra{smbbigdtation 100 to perform retransmission of the uplink shared

giggl, which was transmitted at reference numeral 904B. 25 [0131] This
[03B7 . . .

is bécause the uplink shared signal transmitted at reference numeral

904B hat sedaebeentoredcly 8686d¢€a sThelafars theqhdiletsatiobi le

10Q tra its, nothing to the base station apparatys 200 at referenc n
ST e Do BB o he e U B8 AB L, Sy Ay Faad aghch
watefeienesniated@l 0B etheranesstalinie appavaus 200 may transmit

the uplink scheduling grant 5 instructing the mobile station 100 to transmit

L0432y uplink shared signal. In this case, at reference numeral 912B, the

In this case, the mobile station 100 may be deemed to
be notified of ACK by the HARQ indicator at reference numeral
906B. Specifically, at reference numeral 906A, the mobile
station 100 performs an operation which 1s similar to the case
of being notified of ACK via the HARQ indicator channel.
[0129]

Meanwhile, at reference numeral 908B, the base station
apparatus 200 also assumes that the uplink shared signal is not
retransmitted and hence does not perform decoding processing
of the uplink shared signal.

[0130]

At reference numeral 910B (a sub-frame #i1+16), the base
station apparatus 200 does not transmit the uplink scheduling
grant instructing the mobile station 100 to perform
retransmission of the uplink shared signal, which was
transmitted at reference numeral 904B.

[0131]

This is because the uplink shared signal transmitted
at reference numeral 904B has already been correctly decoded.
Therefore, the mobile station 100 transmits nothing to the base

station apparatus 200 at reference numeral 912B (a sub-frame
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mobile station 100 transmits the new uplink shared signal to the base

station apparatus 200 based on the uplink scheduling grant. 10 [0133]

Here, the above-described processing may also be applied to tiTdas804-PCT
where both of the third time interval and the second time interval overlap

the gap period as shown in Fig. 14. In this processing, a major problem

does not occur as the uplink 15 shared signal is not transmitted or

#igmv_ed at the second time interval (reference numeral 908B in Fig. 14, a

sub-frame #i+12). Moreover, it is possible to obtain a similar effect to the

[0&82] in Fig. 13. [0134] 20 To sum up the processing of the base station
apparatus 200 and the mobile station 100 in I_Feigi.gll and Fig. 13, when a _

time fraifd €z subbirdrRdFEFIGRs AR Mb HARE indtbiRorPaserhAd 10N
apPErariink shygd sighal ¢rifediplipk sahedulipyigiantdelRbMEIGHE grant

uplink shared signal is included in the 25 gap period, the mobile station
1N$00 pedurged tieat od upkinic tatilarnsiyOal iseotreatigidetodedand up I ink

hther fore doeg not per{ rm_retransmission %Tthe uplink share signab h
Shifef) shadiiLany! Ehe?%%ilg%%ﬁibn J PRl 3k 918, the
moBTé Bseaditnl 1Id6RE HskeR esCharneldaclugad RkhsngareBeEIghas to

indicated ACK. In this case, the uplink shared signal will not be i
theshassmitihn rapaadratdR RRankased ony theupld tisheanrsiy 1 1ng
grgFﬁE‘lt. 5 [0136] Meanwhile, if the above-described uplink shared signal

[0133]

Here, the above-described processing may also be applied
to the case where both of the third time interval and the second
time interval overlap the gap period as shown in Fig. 14. In
this processing, a major problem does not occur as the uplink
shared signal i1s not transmitted or received at the second time
interval (reference numeral 908B in Fig. 14, a sub-frame #i+12).
Moreover, it Is possible to obtain a similar effect to the case
in Fig. 13.

[0134]

To sum up the processing of the base station apparatus
200 and the mobile station 100 in Fig. 11 and Fig. 13, when a
time frame (a sub-frame) for transmitting the HARQ indicator
concerning the uplink shared signal or the uplink scheduling
grant relative to the uplink shared signal is included in the
gap period, the mobile station 100 presumes that the uplink
shared signal is correctly decoded and therefore does not perform
retransmission of the uplink shared signal.

[0135]
Specifically, the mobile station 100 presumes that the

35



10

15

20

25

is not correctly decoded (reference numeral 904A), the base station
apparatus 200 instructs retransmission of the uplink shared signal

(reference numeral 910A) at a later timing (a 10 sub-frame) by INETOF50&PCT
uplink scheduling grant. [0137] Effects of the mobile communication

system (Pattern 1/2) according to the first embodiment of the present
invention are as follows. 15 [0138] On the uplink in the LTE scheme,

HAQ@?FI”@E’@B%W@P\%%F\%?Q it GHQE@HWQ@]VQ%‘?WQ{@H%‘} 8\9 itated

leve an error rate of the uplink shared sign range fro o to
ACR0%. IAccbhdisglycataefetdnee upietkl SHAredo0diBgagiobadllty B0t be
that the uplink shared signal is correctly decoded is higher than a

rebranTAFieH $RLLEHART Uk Qnbs IRty e My tha 41 ink

scﬁ@[ﬁ‘irﬁg bg,porlﬁ%{ming that the HARQ indicator supposed 25 to be
transmitted at reference numeral 906A is ACK and not performing
[Od&tahsmission of the uplink shared signal at reference numeral 908A or

908B which itted at ref 90 904B, it|s .
p0sSbILHABIAS rallo 16 ARAVS A RISBRE A AT bt Pbghonal
i siharotber Madt e plafiaruele 45 INEFE-OR4P Alimdrzaw 9@im) , the base

transmission by the mobile station 100, and to realize efficient

Sta_atrimmm@mfraézyﬁ cfdehishEe qOS40PHER) SVRASHDR Iﬁ_flr_]md#_@(! ink
=P S S S e S PRI
sub-frame) by use of the uplink scheduling grant.

[0137]

Effects of the mobile communication system (Pattern 1/2)
according to the first embodiment of the present invention are
as fTollows.

[0138]

On the uplink in the LTE scheme, AMC (adaptive modulation
and coding) is generally performed so as to achieve an error
rate of the uplink shared signal in a range from 10% to 30%.
Accordingly, at reference numeral 904A or 904B, a probability
that the uplink shared signal is correctly decoded is higher
than a probability that the uplink shared signal is not correctly
decoded.

[0139]

Therefore, by presuming that the HARQ indicator supposed
to be transmitted at reference numeral 906A is ACK and not
performing retransmission of the uplink shared signal at
reference numeral 908A or 908Bwhich was transmitted at reference
numeral 904A or 904B, i1t is possible to allocate radio resources

at reference numeral 908A or 908B to another mobile station or
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transmitted at reference numeral 904A, at a later timing (a sub-frame) by
using the uplink scheduling grant as shown at reference numerals 910A

and 912A. Since an opportunity of 10 retransmission is not lost,JNProke4PCT
does not occur at reference numeral 904A, even when the HARQ

indicator supposed to be transmitted at reference numeral 906A is

regarded as ACK. [0141] Specifically, the expression "the HARQ indicator

to'RéN 1}5’€Fé%%%9§§?8rﬁ@<ﬁﬁ%ﬁﬁi§o%mg%§ﬁ‘f%ﬂ%@e&HST PlediPize

mean that "retransmission of the uplink shared signal may be withheld at
effn aneredigehnsubsegtéohreisinantssice tomemgie instead of meaning

that "the uplink shared signal is correctly received". 20 [0142] Then,
[O1&fhsmission is executed on the condition that the uplink scheduling

grant insrpgtingyeRaRRiRgi AP FReied-dA147L PRI T RErRDEcBYsREL 1y

the mobile station 100 receives ACK or is deemedto receive the ACK
deaocwdirmtta thie deficidonuied dhtOhe tradndmiteaseplinlestarethstruct

ignal must not be discarded but heed to he retajned in a retransmission
refASTBINPS7 AT a6 BEH 17Ke RGN Car A B8 Loil ALY theras

triasntie @barevereieer Banamdiediugkshased signateeniieng (a
mobile station 100 is instructed to perform new transmission using a

SubmRTRIcdRs BBIARNTACKUD lddth eirbed tbbinte D18 beascsiveyn at
re Qe RE R LORIRIAN B AP Voo NN B SRR i Bty of

retransmission exceeds a maximum rétransmission
retransmission is not lost, a problemdoes not occur at reference

numeral 904A, even when the HARQ indicator supposed to be
transmitted at reference numeral 906A i1s regarded as ACK.
[0141]

Specifically, the expression “the HARQ indicator is ACK
or regarded as ACK” In this embodiment may be interpreted to
mean that “retransmission of the uplink shared signal may be
withheld at an immediately subsequent retransmission timing”
instead of meaning that “the uplink shared signal is correctly
received”.

[0142]

Then, retransmission iIs executed on the condition that
the uplink scheduling grant instructing retransmission 1is
received.

[0143]

Therefore, even if the mobile station 100 receives ACK
or 1s deemed to receive the ACK according to this definition,
the data in the transmitted uplink shared signal must not be
discarded but need to be retained 1In a retransmission buffer.
[0144]
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number. [0145] While Fig. 11 and Fig. 13 show the case where either 10

the HARQ indicator concerning the initially transmitted uplink shared

signal or the uplink scheduling grant instructing retransmission s8I TACEMePCT
in the gap period, similar processing is also applied to the case where

either the HARQ indicator concerning the uplink shared signal or the

uplink scheduling 15 grant instructing retransmission, transmitted in a

secon nsmjss| regfter, s i i p4hetio 1461 |
this caﬁﬁ%h%ﬁ%ﬁ%ﬁ%ﬁﬁ%‘ g;[aqét Q’(\(’: ﬁgﬁgggﬁﬁera S 9§%§%@ the

ab802B dezy b beel HAR(D sndidattedinappddtnly 2baetdnsiiga@h.orthen the
uplink scheduling grant instructing retransmission. [0147] <Pattern 3>

mobhke St H Lt RAHEE S LR 8E IR Bsere ik had jNERS 10N
usiﬁgpéttﬁm%% B ELRRLURTES mH@QeE%%@RPFCEQ'E‘d(Té;eﬁﬁéd to

case where the first time interval does not overlap the gap period (the
betirrcaterea f6ranetberdpase ytat rnobidppratiatus0?BGAL tieethifden the

i [ I h iod. 38 INTTD-504-PCT 0148] In this .
nuBREr B MR SEt Bl SBb0S LOHGAGE A AT B EHT (8 LR Ssion
nusbaed signal at the first time interval (reference numeral 1004 in Fig. 15,

a sub-frame #i+4) and not 5 to retransmit the uplink shared signal at the
[034&dhd time interval (reference numeral 1008 in Fig. 15, a sub-frame

ﬁ+12)While Fig. 11 and Fig. 13 show the case where either
the HARQ indicator concerning the initially transmitted uplink
shared signal or the uplink scheduling grant instructing
retransmission is included in the gap period, similar processing
i1s also applied to the case where either the HARQ indicator
concerning the uplink shared signal or the uplink scheduling
grant iInstructing retransmission, transmitted in a second
transmission or thereafter, is included in the gap period.
[0146]

In this case, the uplink scheduling grant at reference
numerals 902A and 902B may be the HARQ indicator instructing
retransmission or the uplink scheduling grant instructing
retransmission.

[0147]
<Pattern 3>

Pattern 3 of the HARQ control will be described with
reference to Fig. 15. Pattern 3 of the HARQ control is the HARQ
control applicable to the case where the first time interval
does not overlap the gap period (the time interval for
measurement by the mobile station 100) but the third time

interval overlaps the gap period.
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0149] Hereinbelow, with reference to Fig. 15, description will be given of
operations of the base station apparatus 200 and 10 the mobile station
100 in the case where the gap period does not include the sub-fiaT®{804-PCT
transmitting the uplink shared signal but includes the sub-frame for
transmitting the HARQ indicator concerning the uplink shared signal or
the uplink scheduling grant instructing retransmission. 15 [0150] As

[Oiﬂ% nin Fig. 15, at reference numeral 1002 (a sub-frame #i) (where i is
an integer satisfying i>0), the base station apparatus 200 uses the uplink
schedulinggndst cadles, inesicamibben g katoindol thaninel eaod figjwasl not
the mobile 20 station 100 to perform communication using the_uplink

TOHEARSRE AR MR Bkt d R hOPAL AHENR VB &t R dd terval
(rBYBRERIO0M (B SHorAeTHIBRE”. M) oG Bopia RN 130 4eaSnot

not transmit the uplink shared 25 signal to the base station apparatus 200
towhid tranisaddstatien apdaratussitrdskssigpetoat rddeptiseodtte time

_ link shared. signal. [0152] Thjs i cause a syh-frame j+8 being the

in BN PR R OVE A i Lier AR R iR -

[0¢angerning the uplink shared signal or the uplink scheduling grant
instructing retransmission is included in the gap period of the mobile

station Heoed (e wpedifibalg ferangehbnhidtile $katice 200 tikkatwill

be given of operations of the base station apparatus 200 and
the mobile station 100 in the case where the gap period does
not include the sub-frame for transmitting the uplink shared
signal but includes the sub-frame for transmitting the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission.

[0150]

As shown in Fig. 15, at reference numeral 1002 (a
sub-frame #1) (where i is an integer satisfying i>0), the base
station apparatus 200 uses the uplink scheduling grant on the
physical downlink control channel and instructs the mobile
station 100 to perform communication using the uplink shared
channel at the sub-frame #i+4.

[0151]

However, at reference numeral 1004 (the sub-frame number
#i1+4), the mobile station 100 does not transmit the uplink shared
signal to the base station apparatus 200 while the base station
apparatus 200 does not perform reception of the uplink shared
signal.

[0152]

This is because a sub-frame 1+8 being the sub-frame for
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the uplink shared signal, the HARQ indicator concerning the uplink

shared signal or the uplink scheduling grant instructing retransmission
cannot be received due to the gap period. 10 Accordingly, transiNiBsina0dfPCT
the uplink shared signal itself is cancelled. [0154] At reference numeral

1006 (a sub-frame #i+8), the base station apparatus 200 transmits neither
the HARQ indicator nor 15 the uplink scheduling grant to the mobile

. 015 . ] 8 is included in the -
R BRI T T AT A SR
shaacaiveshighslR@indith®or apthenkplisichelkrduling 26 ignartt, avestif-tieting
HARQ indicator or._the uplink scheduling grant is transmitted. [0156] At = _
refdiaRabS AR af Bodd'ahE e - iindRR 197005 hABE Shidhgofobile

st4e69 A0, peyform retransmission of the uplink 25 shared signal which was
supposed to be transmitted at reference numeral 1004. [0157] In this
[0&asd the mobile station 100 may be deemed to be notified of ACK via the

HARQ indicatqr.channel at reference, 40 JINT.TD-504-PCT eral 1006.
SpeciicHEC M ASALI, G Hh a0 febi e Rtakion i Hhansi ts
than @pPidienswRiEads SR EQ theCasaRrRY bpiig celifise oMekMid g the

HARQ indicator channel. [0158] 5 Meanwhile, at reference numeral 1008,

Up!r_ferllfai_éh%t’@cﬂ)ﬁ 185k Qiis o wdb ads Geleedhd iihe apRiktshasdkructing
re%'lggﬁ‘gﬁi%oéion cannot be received due to the gap period.

Accordingly, transmission of the uplink shared signal itself
Is cancelled.
[0154]

At reference numeral 1006 (a sub-frame #i1+8), the base
station apparatus 200 transmits neither the HARQ indicator nor
the uplink scheduling grant to the mobile station 100.
[0155]

This is because the sub-frame #i+8 is included in the
gap period of the mobile station 100, and the mobile station
100 cannot receive the HARQ indicator or the uplink scheduling
grant, even if the HARQ indicator or the uplink scheduling grant
Is transmitted.

[0156]

At reference numeral 1008 (the sub-frame #i1+12), the
mobile station 100 does not perform retransmission of the uplink
shared signal which was supposed to be transmitted at reference
numeral 1004.

[0157]
In this case, the mobile station 100 may be deemed to

be notified of ACK via the HARQ indicator channel at reference
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retransmitted and hence does not perform decoding processing of the

uplink shared signal. [0159] 10 At reference numeral 1010 (a sub-frame
#i+16) , the base station apparatus 200 instructs the mobile statérr DEED4ePCT
perform retransmission of the uplink shared signal, which was supposed

to be transmitted at reference numeral 1004, by using the uplink

scheduling grant on the physical downlink control channel at 15 a

- i#20. t t - (%20
R O b o e S R
mobudposxhibilon tra0Smitadratrese @mnceparsdrib hOGHh 1o theshasd ar to

station apparatus 200, and the base station apparatus_ 200 receives and
thaLase OhDFdshRptidd 6HIRE &kred aiding HABR: TnRisaRey Ghadhe! -

ogkgnreference numeral 1012 becomes the same as the normal HARQ
confrol. [0161] 25 Although the base station apparatus 200 transmits the
uplink séeedwiid gradttongiEenebitestativarbid 2008erdie hasrestiation

APHAESRIPEO0 B S SR S I DR R mefie LdsoRot
ret?8asraeRreandBERldd1dhdd Nt BEOFork Tdédedl her EX@'@@&% ing

when there are no radio resources for transmitting the uplink scheduling
ofgitdi dvhEmkhehasrdns KaBmlresources for retransmitting the uplink
[O;lg d signal, 5 the base station apparatus 200 does not have to transmit
e uplink scheduling grant to the mobile station 100.
At reference numeral 1010 (a sub-frame #1+16), the base

station apparatus 200 instructs the mobile station 100 to perform
retransmission of the uplink shared signal, which was supposed
to be transmitted at reference numeral 1004, by using the uplink
scheduling grant on the physical downlink control channel at
a sub-frame #i1+20.

[0160]

At reference numeral 1012 (the sub-frame #i+20), the
mobile station 100 retransmits the uplink shared signal, which
was supposed to be transmitted at reference numeral 1004, to
the base station apparatus 200, and the base station apparatus
200 receives and decodes the retransmitted uplink shared signal.
Here, the HARQ control after reference numeral 1012 becomes the
same as the normal HARQ control.

[0161]

Although the base station apparatus 200 transmits the
uplink scheduling grant to the mobile station 100 at reference
numeral 1010 in the above-described example, the base station
apparatus 200 does not have to transmit the uplink scheduling

grant to the mobile station 100 at reference numeral 1010.
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[0163] In this case, the mobile station 100 does not perform

retransmission of the uplink shared signal at reference numeral 10 1012

which was supposed to be transmitted at reference numeral 1004TTRi504-PCT

the same operation as the case where ACK was transmitted via the

HARQ indicator channel at reference numeral 1006. [0164] 15 In this

case as well, if the uplink scheduling grant instructing retransmission of
[O&kbez plink shared signal, which was supposed to be transmitted at

reference numeral 1004, is further transmitted at a subsequent

retransfasiex@ammbe forweeampibeatea sute frame patdd thresthenoebilefor

station 100 mag 20 perfarm retransmission of the uplink shared signal at a

trapsihhld 1928 MR s SERRES B RS ittetiNRNetélEREe are NO
raf¥erasd0PedO1P5] HeserBRaPPYE AT CERE N FIS Rn A1RA ST HFal

applied 25 to the case where both of the third time interval and the
theebast tht@inorvahpparagite gad pdaes asadhdvavin [Eig. teanstiit the

rocessin ajor problem does not occyr. 3s the uplink shared signal is
up RS Fao BB B b S0k IR ik Peton e numeral
[01@@§ in Fig. 16, a sub-frame #i+12). 42 JNTTD-504-PCT Moreover, it is

possible to obtain a similar effect to the case in Fig. 15. 0166] To sum up
the prod&sdiid Sf @asBasd Bertiplddsarakat 5arndlafd deemadmie sanderm

ret&%% Ilﬁn%éa?t% ﬁ'&fgﬁ% itrlyg? ﬂﬂ(mg h gpg& "étig R9F %JP rr%%%w&q rm%e ral
1012 which was supposed to be transmitted at reference numeral
1004. This is the same operation as the case where ACK was
transmitted via the HARQ indicator channel at reference numeral
1006..

[0164]

In this case as well, 1T the uplink scheduling grant
instructing retransmission of the uplink shared signal, which
was supposed to be transmitted at reference numeral 1004, is
further transmitted at a subsequent retransmission timing, for
example, at a sub-frame #i+24, then the mobile station 100 may
performretransmission of the uplink shared signal at a sub-frame
#1+28, which was supposed to be transmitted at reference numeral
1004 .

[0165]

Here, the above-described processing may also be applied
to the case where both of the third time interval and the second
time interval overlap the gap period as shown in Fig. 16. In
this processing, a major problem does not occur as the uplink

shared signal i1s not transmitted or received at the second time

interval (reference numeral 1008 in Fig. 16, a sub-frame #1+12).
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the uplink shared signal or the uplink scheduling grant relative to the

uplink shared signal is included in the gap period, the mobile station 100
stops transmission of the uplink shared signal 10 in itself. 0167JNTTD-504-PCT
Moreover, the mobile station 100 presumes that the HARQ indicator

channel included in the gap period has indicated ACK and performs
subsequent processing. Specifically, the mobile 15 station 100 will not

retransmission- li ed s t] Ission i
o K0 e i oot e SR S TR Base
Inskidign apparatus 200 instructs 20 retransmission of the uplink shared
[ iié;nal at a later timing by use of the uplink scheduling grant (reference

fbral 1010) [0169]_Her_e, the expression "the I—_|ARQ indicator is ACK
or regafged s GG e HIePEeT IR BHMEN LD U RIBLE GMesPatatus

that "retransmission of the uplink shared signal may be withheld at an
20(naredlidfedy vobddqattatiansiiXsian thiigg" Ifsteabeh kleantignehdirame

"the uplink shared signal is correcily recejveq". [Q170],The ,
PSR EGTS Se R AT E L Ehs ARG Bl SRtes consepping
therlpk BsReshaine WL sl B¢t eB SQlANPANSSINEEUIFRRY 8K e 1ative

Therefore, even if the mobile station 100 receives ACK 5 or is deemed to

tOr&Is_@vémlé rm:&%ts@djiﬁgg@ﬂis eftivhided dadtihar@apapahted, the
moHEli%ksspgﬁ%ﬁ'QB?Jl %%g%tr%%sm issionoftheuplinksharedsignal

in itself.
[0167]

Moreover, the mobile station 100 presumes that the HARQ
indicator channel included in the gap period has indicated ACK
and performs subsequent processing. Specifically, the mobile
station 100 will not perform retransmission of the uplink shared
signal until retransmission is instructed by the uplink
scheduling grant.

[0168]

Meanwhile, the base station apparatus 200 instructs
retransmission of the uplink shared signal at a later timing
by use of the uplink scheduling grant (reference numeral 1010).
[0169]

Here, the expression “the HARQ indicator is ACK or
regarded as ACK” in this embodiment may be interpreted to mean
that “retransmission of the uplink shared signal may be withheld
at an immediately subsequent retransmission timing” instead of
meaning that “the uplink shared signal is correctly received™.
[0170]

Then, retransmission Is executed on the condition that
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discarded but need to be retained in the retransmission buffer. [0172] The
mobile station 100 will discard the data in the 10 above-described
transmitted uplink shared signal, when the mobile station 100 iSNTTD-504-PCT
instructed to perform new transmission using the HARQ process by which
ACK is received or is deemed to be received from the base station
apparatus 200, or when the number of HARQ retransmission exceeds the

th@aﬁﬁl% 153@5@(5‘37’1?@& Wiga H‘Eg ﬁ? oi'glﬁ’ Q’rﬁssmn is
communication system (Patt according to the first em dlment of
retteipedent invention are as follows. 20 [0174] In general, the HARQ

control is essentially composed of transmission acknowledgment
hfdrhation (the HARQ indicator or the uplink scheduling grant in this

Case) [PAd Pk fordcCIg Y vpRE 'ﬁw@b‘i%@ﬂéﬁi’ﬁhthﬁﬁemé@é‘ﬂ/@@tACK

the transmission acknowledgment information will not be™ correctly
orrdideghgdn&mmuobitestacioh O R GKe aa«fwf@mgotonethn@ dad UtUrt ion,

el R SRR L B e v
d i 8egliEdien peitihakevihenpbita Firtie ﬂaot)ri@ PeERNSH PESTHIS B0 Pfer .

the uplink shared signal until the uplink scheduling grant instructs 5
[OfetPahsmission, it is possible to allocate resources flexibly at reference

numerat Q0% I, Fifk 13/ BRM D SR Gli%card the data in the

above-described transmitted uplink shared signal, when the
mobile station 100 is instructed to perform new transmission
using the HARQ process by which ACK i1s received or is deemed
to be received from the base station apparatus 200, or when the
number of HARQ retransmission exceeds the maximum
retransmission number.

[0173]

Effects of the mobile communication system (Pattern 3)
according to the first embodiment of the present invention are
as follows.

[0174]

In general, the HARQ control is essentially composed
of transmission acknowledgment information (the HARQ indicator
or the uplink scheduling grant in this case).

[0175]

Accordingly, when it is apparent from the beginning that
the transmission acknowledgment information will not be
correctly received by the mobile station 100, the safest control
method 1s to stop transmission of the original data signal 1tself

(the uplink shared signal iIn this case).
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it is possible to apply the safe and efficient uplink HARQ control by

performing the processing shown in Fig. 15. [0177] 10 The

above-described flexible allocation of resources will be suppleminiedsag-PCT

follows. If a PRACH (physical random access channel) signal is

transmitted via a retransmitted sub-frame on the uplink, there arises a

problem that the above-mentioned PRACH signal conflicts with the
[Oieitéjnsmitted 15 uplink shared signal. [0178] In this case, processing is

generally carried out in which the uplink scheduling grant is transmitted

for transmaingion bé theéybappliescgbthectpesatioruplok twaraliRiv the

signal, and a frequency resource of the retransmitted uplink shared signal

moRIAeREEd LA BEAISHIER AR UASRCRIgAM iR so A dnkorART ed
siyffaghe apavprdeseried RipAGhLSIONabn K Pi m‘ge‘%‘?"aﬂ’tthe FA%jructs

Shown in Fig. 15, it is not possible 25 to carry ou above-described
repravessingsbocgudd tie passabke(referchtecaibeeres006rahcfd exably

lipk schedul i itted js i ded in th iod_Th
R e A roB i siad b PHAI S igr SPEGAREET 1Y
e AINE HoSTHIDRY IFESRRISRIONTH heiet A INEFRIDERETo !

signal at reference numeral 1008. [0180] As described previously, it is
by ppedibrens brgfothe flexierespbatios b \wsduicéd at-ret&rence numeral
[01993 in 5 Fig. 15, for example, by causing the mobile station 100 not to
perfdorm retransmission of the uplink shared signal until
The above-described flexible allocation of resources

will be supplemented as follows. If a PRACH (physical random
access channel) signal i1s transmitted via a retransmitted
sub-frame on the uplink, there arises a problem that the
above-mentioned PRACH signal conflicts with the retransmitted
uplink shared signal.

[0178]

In this case, processing is generally carried out in
which the wuplink scheduling grant 1is transmitted for
transmission of the above-described retransmitted uplink shared
signal, and a frequency resource of the retransmitted uplink
shared signal is changed so that the retransmitted uplink shared
signal does not conflict with the above-described PRACH signal.
[0179]

However, in the case shown in Fig. 15, it is not possible
to carry out the above-described processing, because the
sub-frame (reference numeral 1006) where the uplink scheduling
grant is transmitted is included in the gap period. That is
to say, there may arise the problem that the PRACH signal

conflicts with the above-described retransmitted uplink shared
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retransmission is instructed by the uplink scheduling grant. Here, flexible
allocation of resources includes avoidance of the conflict between the
PRACH signal and the retransmitted 10 uplink shared signal, fGNTTD-504-PCT
example. [0181] While Fig. 15 shows the case where either the HARQ
indicator concerning the initially transmitted uplink shared signal or the
uplink scheduling grant instructing 15 retransmission is included in the gap

si g&%idﬁm HRIFRPSHSRNA RS ag@@ﬁ_to the case where either the

Q indicator concerning the uplin ared signal or the uplink
[0g8adduling grant instructing retransmission, transmitted in a second
transmission or thereatfter, is included in the gap period. 20 [0182] In this

case, thSusIRREChREdIiHy GruheEYeredde FRinRPSStidban By, RErform
188/ 1A TOER iMHCEIP FRSHIEEs "SHAPERISSILY HisndHIK 1008 in

scheduling grant instructing retransmission. 25 [0183] <Pattern 4>
Fi@attk 4fofrtrexdmpriEcohyotailsdandetbebao vthe refeagncantd 6@ .not to

In_the following, P 4 of the HA | will d ibed il .
peld0he AL LSS ko, G 0 OMBKT SR, DroYa punti
retifir{e Pl ebiesEibRtsai et LA Ratera Al ahibeddABRIEIRECIGFant .

the HARQ control applicable to the case where the first time interval does
Henet sfdwtEpldeaddosatdPhefiniesaenee forimed sidemantoldpace of

th@ogé)lﬁﬁa%oﬁ %)%Cpm%gﬁhetﬂgrqDMEI-'lmg E\@Agyeg%%s the retransmitted
uplink shared signal, for example.
[0181]

While Fig. 15 shows the case where either the HARQ
indicator concerning the initially transmitted uplink shared
signal or the uplink scheduling grant instructing
retransmission is included in the gap period, similar processing
iIs also applied to the case where either the HARQ indicator
concerning the uplink shared signal or the uplink scheduling
grant instructing retransmission, transmitted iIn a second
transmission or thereafter, is included in the gap period.
[0182]

In this case, the uplink scheduling grant at reference
numeral 1002 in Fig. 15 may be the HARQ indicator instructing
retransmission or the uplink scheduling grant instructing
retransmission.

[0183]
<Pattern 4>

Pattern 4 of the HARQ control will be described with
reference to Fig. 17. In the following, Pattern 4 of the HARQ

control will be described while focusing on differences from
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the gap period. [0185] In Pattern 4 of the HARQ control, the mobile station

10 100 is configured not to transmit the uplink shared signal at the first

time interval (reference numeral 1104 in Fig. 17, a sub-frame i=wMjrapdstd-PCT
retransmit the uplink shared signal at the second time interval (reference
numeral 1108 in Fig. 17, a sub-frame i+12) irrespective of whether or not

the second 15 downlink control signal is received. [0186] Meanwhile, the

tion ratgs [ fi t i e uplink shared
P e e e A er g B P B e
[0g84-Jrame #i+4) , not 20 to transmit the second downlink control signal at

the third time interval (reference numeral 1106 in Fig. 17, a sub-frame

#i+8), [AEEEKR the GlinkRRaldARGEPatHRIselSndHiGe iiBRacONtrol
ap{FIERIR M ARL 14084 ik Y -¢he SEPFSIMEIE 1 fh el 4 Ua88R Thot

he second downlink control signal at reference 25 numeral 1110 (a
oveull-dpntdgi-ga). [serpefiétioftthuendbikecoabficaticgessrement by

Pattern 4) according to the fjrst embodiment pf the present invention ar
thE RETE ST S0 SO08 B0 F Lkt 5 GBEF 1 FaieeT Faps
théexyhls goeptien of resources at reference numeral 1008 in Fig. 15, the

HARQ indicator at reference numeral 1006 is regarded as ACK and the 5
[O&f&mlle station 100 employs the operation not to perform retransmission of

the upliph %&E%?jlqnﬁl 'ﬂ)q‘t”{ﬁtéarllﬁﬁ.lfs@ghtrol , the mobile station

100 1s configured not to transmit the uplink shared signal at
the first time interval (reference numeral 1104 in Fig. 17, a
sub-frame 1+4) and to retransmit the uplink shared signal at
the second time interval (reference numeral 1108 in Fig. 17,
a sub-frame 1+12) irrespective of whether or not the second
downlink control signal iIs received.

[0186]

Meanwhile, the base station apparatus 200 is configured
not to receive the uplink shared signal at the first time interval
(reference numeral 1104 in Fig. 17, the sub-frame #i+4), not
to transmit the second downlink control signal at the third time
interval (reference numeral 1106 in Fig. 17, a sub-frame #i1+8),
to receive the uplink shared signal at the second time interval
(reference numeral 1108 in Fig. 17, the sub-frame #i+12), and
to transmit the second downlink control signal at reference
numeral 1110 (a sub-frame #i+16).

[0187]

Effects of the mobile communication system (Pattern 4)

according to the first embodiment of the present invention are

as Tfollows.

47



10

15

20

25

is instructed by the uplink scheduling grant. [0189] The above-described

operation can realize flexible 10 allocation of resources but the timing

when the uplink shared signal is actually retransmitted is at reféMide-504-PCT

numeral 1012, which means a significant delay. In other words, there

arises a problem that retransmission of the uplink shared signal is

delayed. 15 [0190] On the other hand, in Pattern 4, it is possible to reduce
[Oi xove-described delay as the uplink shared signal is retransmitted at

reference numeral 1108. [0191] 20 Here, Pattern 4 employs the method

of stopdingPa@temissign ohtloa-degintbdatedigua ifkdb(ild epirld ocation

shared signal in this case) when it is apparent from the heginning that the

OTrhRSASTPadh A GSRBREINRRRERN Ot BB EdkctittecdtiBdHARQ
indi Sy R pEeERRecoraing, FNesv85HS qiégépcfé@%mt}bea%ieme

HARQ control is applied as similar to the case in Pattern 3. [0192
mokPhaersEatRatteri 60 f wieHARS cbheol opk batiesoribedtvitho4goerform

NTTD-504-PCT reference.to Fig. 18. In the following, Pattern 5 of the _
B R T g DR e T R i S e S S SRR
i sPRSNaLIRA dbihaHARP FPAKOLYeRSIGRIPOYRalfLo3] 5 In Pattern

5 of the HARQ control, the mobile station 100 is configured to transmit
[O#R&Splink shared signal at the

The above-described operation can realize flexible
allocation of resources but the timing when the uplink shared
signal is actually retransmitted is at reference numeral 1012,
which means a significant delay. In other words, there arises
a problem that retransmission of the uplink shared signal is
delayed.

[0190]

On the other hand, in Pattern 4, i1t is possible to reduce
the above-described delay as the uplink shared signal 1is
retransmitted at reference numeral 1108.

[0191]

Here, Pattern 4 employs the method of stopping
transmission of the original data signal i1tselft (the uplink
shared signal in this case) when it is apparent from the beginning
that the transmission acknowledgment information will not be
correctly received as similar to Pattern 3. Accordingly, there
iIs also an effect that the safe HARQ control isappliedas similar
to the case i1n Pattern 3.

[0192]
<Pattern 5>

Pattern 5 of the HARQ control will be described with
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first time interval (reference numeral 1204 in Fig. 18, a sub-frame i+4)

and to retransmit the uplink shared signal at the second time interval
(reference numeral 1208 in Fig. 18, 10 a sub-frame i+12) irrespégiiv®-6b4-PCT
whether or not the second downlink control signal is received. [0194]
Meanwhile, the base station apparatus 200 is configured to receive the
uplink shared signal at the first time interval 15 (reference numeral 1204

in Fi , -fraype #ig4), .ot tp it the ownli t
o R A e CE U N el S
condir-dhma ¥#3)e tdescaivedek whiidlesifacdssignalat tde E€evatte® From

interval (reference numeral 1208 in Fig. 18, the sub-frame #i+12), and 20
Paff LRSIt thO sécsH F6TnHIRCLRMAT Sl deRGEAIRE ARVSA 1210

0f{@®syb-frame #i+16). [0195] An effect of the mobile communication system
(Pattern 5) according to the first embodiment of the present invention 25
is as folowBq0re6nincPatferting ihlArderaontdade, theherobtdm bé tistation

elay in rettansmission of the uplink shared signal, retransmission .of the
106K ShITERELTERE B0 Briinafin DRE SRR SRR ERA e e
fi rNETRIRMA-Rte H/BA Woite pasdiided firmielpalloastn offesopicesig, a

[0197] However, transmission of the uplink shared signal is stopped at
supsféieaiee durfidraand olian ipddiasBaikzd e vkl Bl aRareshitrdignal at

thgxgé%ond time interval (reference numeral 1208 in Fig. 18,
a sub-frame 1+12) irrespective of whether or not the second
downlink control signal is received.

[0194]

Meanwhile, the base station apparatus 200 is configured
to receive the uplink shared signal at the first time interval
(reference numeral 1204 in Fig. 18, the sub-frame #i+4), not
to transmit the second downlink control signal at the third time
interval (reference numeral 1206 in Fig. 18, a sub-frame #i+8),
to receive the uplink shared signal at the second time interval
(reference numeral 1208 in Fig. 18, the sub-frame #i+12), and
to transmit the second downlink control signal at reference
numeral 1210 (a sub-frame #i1+16).

[0195]

An effect of the mobile communication system (Pattern
5) according to the first embodiment of the present invention
is as follows.

[0196]

In Pattern 4, in order to reduce the problem of the delay

In retransmission of the uplink shared signal, retransmission

of the uplink shared signal is performed at reference numeral
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On the other hand, in Pattern 5, transmission of the uplink shared signal

is performed at reference numeral 1204. Hence it is possible to resolve

the above-described problem of 10 the delay more properly. [0199]D-504-PCT
<Pattern 6> Pattern 6 of the HARQ control will be described with

reference to Fig. 19. In the following, Pattern 6 of the HARQ 15 control

will be described while focusing on differences from Patterns 1 to 3 of the

119@?&&?8”85%%‘%’8? et %IﬁB@a‘E'i A AR RS

Q control applicable to the case where the first time interva
[Oa9&T]aps 20 the gap period (the time interval for measurement by the
mobile station 100) and the third time interval alsq overlaps the

period. 045 Glere HERMSR AR AlteRthcEs MBI 48k cinbRohatios! is
BBV PRREKIOREIRJREE SIRUAN ARRSFAE 80081 DR are

ation 100 in the case where the gap period includes the sub-frame for
HARG@nsoiw® Ihe uplink shared signal and also includes the sub-frame for
[Oir% mitting either the HARQ indicator concerning the uplink shared

igndl or the uplink 50 INTTD-504-PCT scheduling grant instructing

retransplissipie GAE7e Atfgiesenaanpael As08 (aerirsiisHibivhere the
is an integer satisfying i>0), the base station apparatus 200 uses 5 the

Up_!uimﬂk §ﬁ%’cﬁﬂin§_i@aﬁt|pri%@QﬁfﬂfﬂlﬁtﬂbﬁMﬂke(f&ﬁﬁﬂ%ﬁaﬂH@I&d’rﬁi 1204.
HeWégUiq:S igeﬂg%@heoitgt@g %‘%%Bq p/%rfﬂ]rg above-described problem of

the delay more properly.
[0199]
<Pattern 6>

Pattern 6 of the HARQ control will be described with
reference to Fig. 19. In the following, Pattern 6 of the HARQ
control will be described while focusing on differences from
Patterns 1 to 3 of the HARQ control described above.

[0200]

Pattern 6 of the HARQ control is the HARQ control
applicable to the case where the first time interval overlaps
the gap period (the time interval for measurement by the mobile
station 100) and the third time interval also overlaps the gap
period.

[0201]

Hereinbelow, with reference to Fig. 19, descriptionwill
be given of operations of the base station apparatus 200 and
the mobile station 100 in the case where the gap period includes
the sub-frame for transmitting the uplink shared signal and also
includes the sub-frame for transmitting either the HARQ

indicator concerning the uplink shared signal or the uplink
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communication using the uplink shared channel at a sub-frame #i+4.

[0203] 10 Since reference numeral 1304 (the sub-frame number #i+4) is
included in the gap period of the mobile station 100, the mobileJSIETD#H04-PCT
100 cannot transmit the uplink shared signal to the base station

apparatus 200 at reference numeral 1304 (the sub-frame number #i+4).

15 [0204] At reference numeral 1306 (a sub-frame #i+8), the base station

chgr?grdf T’%Z %r%ﬁtgst mobll% stn’gor?p?é%l %gzrb ﬁu;hii ij)glci:gtse the

[O20R-frame #i+8 is included in the gap period of the mobile station 100,
and the mobile station 100 cannot receive the HARQ indicator or the .

uplink LEhetRifRg B1GR: LRGrirhd AR &araHbTd @R tikvhere 1 is
anSHIREUUIO AU IRPTUISS, EhIRASEALIEfeRIPQ HERIALSD Puses

sub-frame #i+12) , the mobile” station 100 does not retransmit the uplink
thehabisignaiohiidh Wag suppotedin bberamymea htdefendricek control

numegal 1304 .020 51 JN -504-PC s case, t ile statio
N3 oy B LB o nohHEd SIORA Dy TR, ihalRadPacper form
coﬁﬁﬁfafﬁ@ﬁﬂﬁﬁe@é iherasiraik ahafeignenaniearahi3a86siie-frame

mobile station 100 performs an operation which is similar to the case 5 of

#1téing notified of ACK via the HARQ indicator channel. [0208]
[0203]

Since reference numeral 1304 (the sub-frame number #i+4)
iIs included in the gap period of the mobile station 100, the
mobile station 100 cannot transmit the uplink shared signal to
the base station apparatus 200 at reference numeral 1304 (the
sub-frame number #i+4).

[0204]

At reference numeral 1306 (a sub-frame #i1+8), the base
station apparatus 200 transmits neither the HARQ indicator nor
the uplink scheduling grant to the mobile station 100.
[0205]

This 1s because the sub-frame #i+8 1s included iIn the
gap period of the mobile station 100, and the mobile station
100 cannot receive the HARQ indicator or the uplink scheduling
grant, even if the HARQ indicator or the uplink scheduling grant
Is transmitted.

[0206]

At reference numeral 1308 (a sub-frame #1+12), the mobile
station 100 does not retransmit the uplink shared signal which
was supposed to be transmitted at reference numeral 1304.

[0207]
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Meanwhile, at reference numeral 1308, the base station apparatus 200

also assumes that the uplink shared signal is not retransmitted and hence
does not perform decoding processing 10 of the uplink shared $igrd-504-PCT
[0209] At reference numeral 1310 (a sub-frame #i+16) , the base station
apparatus 200 transmits the uplink scheduling grant instructing the mobile
station 100 to perform retransmission 15 of the uplink shared signal, which

was SURRO%FEEO?%% SEHEG%B?#ﬁEe@‘E pumerabl s [881 }eAFned to

reference numera e mo statlon 0 retransmlt the u
besharerifligdab fvACK ims thigpolpDtd bel iz ransatited ficrefammasumeral
numeral 1304 based on the upllnk scheduling grant received at reference

13Q8meraPesid {8 Iy frathe BoFaH 2% 1 PRAFRL: Jr3Re mobig mobile

staYTOHNI6BIPR PYIENS (RASHR ZtGuRC ORI HEN WthG sl §P‘W‘EF‘?é“case
of the present invention is as follows. [0212] If the PRACH signal is

oftraasmitatotia fiedetedh sikKed 1sukfrantd ARQ thenaidizkt cherelzmises the
Ogéﬁem that the 52 JNTTD-504-PCT above-mentioned PRACH signal
L cts with the retransmitted uplink shared signal. [0213] In this case,

the progrsiis FIgShere epsiet ot ne b WaF L Beg PlitHespae@gEh tion
grant is transmitted for transmission of the above-described retransmitted
appphiadstsar) also assumes that the uplink shared signal is not
retransmitted and hence does not perform decoding processing
of the uplink shared signal.
[0209]

At reference numeral 1310 (a sub-frame #i1+16), the base
station apparatus 200 transmits the uplink scheduling grant
instructing the mobile station 100 to perform retransmission
of the uplink shared signal, which was supposed to be transmitted
at reference numeral 1304.

[0210]

At reference numeral 1312, the mobile station 100
retransmits the uplink shared signal, which was supposed to be
transmitted at reference numeral 1304, based on the uplink
scheduling grant received at reference numeral 1310 (the
sub-frame #i+16).

[0211]

An effect of the mobile communication system (Pattern
6) according to the first embodiment of the present invention
Is as follows.

[0212]
IT the PRACH signal i1s transmitted via the retransmitted

sub-frame on the uplink, there arises the problem that the
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signal, and the frequency resource of the retransmitted uplink shared

signal is changed so that the retransmitted uplink shared signal does not
conflict with the above-described PRACH signal. 10 [0214] HoweVeéR-i94-PCT
the case shown in Fig. 19, it is not possible to carry out the

above-described processing because the sub-frame (reference numeral
1306) where the uplink scheduling grant is transmitted is included in the

abg?2 ﬂ‘l! Uﬂ@d EHS@f (Iirﬁsrle Wri%erll:g?ﬁ@p lfmetqaéél?ﬁpsm itted

S|gnal conflicts with above-des retransmitte
up$haledshmgned [@4ds]aMs.described previously, it is possible to perform 20
flexible allocation of resources at reference numeral 1308 in Fig. 19, for

ple, by causing the mobile station 100 not to perform retransmission

of the uplinkisharedhsignat Hatiprelcarssiisgiopdsderiaiatnd hydae #plik out

scheduling grant. Here, flexible allocation of resotrces includes
1naviideeite thes thie lbonklicisisdade h kthg PBA@H sidisal mm-tted for

du d l, f 216
e
si %q{ane,nt%m@ tite 44-dgadslqwisguPadest &ﬂ@%'ﬂ%nﬁi%@&i%bl ink

e

described while focusing on differences from Pattern 6 of the HARQ

shasefos §85erbas shanrygon3gthabkbs reditpasimitbashardiiskhehared
si GUEUL AL BRRIGRTFIR e FPER VB e d e B Y BMAY R

[0214]

However, in the case shown in Fig. 19, it is not possible
to carry out the above-described processing because the
sub-frame (reference numeral 1306) where the uplink scheduling
grant is transmitted is included in the gap period. That is
to say, there may arise the problem that the PRACH signal
conflicts with the above-described retransmitted uplink shared
signal.

[0215]

As described previously, it is possible to perform
flexible allocation of resources at reference numeral 1308 in
Fig. 19, for example, by causing the mobile station 100 not to
perform retransmission of the uplink shared signal until
retransmission iIs instructed by the uplink scheduling grant.
Here, flexible allocation of resources includes avoidance of
the conflict between the PRACH signal and the retransmitted
uplink shared signal, for example.

[0216]
<Pattern 7>

Pattern 7 of the HARQ control will be described with
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the gap period (the time interval for measurement by the mobile station

100) and the third time interval also overlaps the gap period. 10 [0218]
Hereinbelow, with reference to Fig. 20, descriptionwill be givenfTTD-504-PCT
operations of the base station apparatus 200 and the mobile station 100

in the case where the gap period includes the sub-frame for transmitting

the uplink shared signal and also 15 includes the sub- frame for

re%%ﬁ&!gn%wh?g SHIARG IpAica ‘i‘@ﬁ?ﬁﬁ%'“gptgf n'@[feﬂi%? HARQ

signal or the upli cheduling grant instructing retransmissio
cordfeshaoeiiumbel dSS2Ai(assllwhiadhe #ipOubdmg a0 is afifetegeces from
satisfying i>0), the base station apparatus 200 uses the uplink scheduling

Paﬁrﬁﬁ%n h& h‘}gﬁaﬁé&ﬁnﬁiﬂpﬁrﬂﬁold@rﬁﬁﬁwgﬂdmmts the mobile

[08 n 100 to perform communication using the uplink shared channel at
-frame #i+4. 25 [0220] Since reference numeral 1304A (the
sub fraRmtitiember7#io¥) itﬁ?@:ldﬂj’é‘%ﬂn mgm berksl dthkre hiQe sagnol
O th mabile station 100 annot it thLtI {;eﬁillnk shared SI nal to
m

apply R0 Sta'ﬁ%n &%ﬁ%ﬂ 85‘?r QFléb" Eré’z? "overlaps
thél\gTaEDp'é%B@tﬁH@ﬁwﬁefram@ewmbef&%béwﬂr@ﬁefwm@e mobi le

numeral 1306A (a sub-frame #i+8) , the base station apparatus 200

stakaonitHRrErdhtheaRY rrdi&dive nbr te edpadisechvauipgdhieogap
peﬁeorapbile station 100. 0222]

[0218]

Hereinbelow, with reference to Fig. 20, descriptionwill
be given of operations of the base station apparatus 200 and
the mobile station 100 in the case where the gap period includes
the sub-frame for transmitting the uplink shared signal and also
includes the sub-frame for transmitting either the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission.

[0219]

At reference numeral 1302A (a sub-frame #i) (where 1
IS an integer satisfying 1>0), the base station apparatus 200
uses the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at a sub-frame
#i+4.

[0220]

Since reference numeral 1304A (the sub-frame number
#i1+4) is included in the gap period of the mobile station 100,
the mobile station 100 cannot transmit the uplink shared signal

to the base station apparatus 200 at reference numeral 1304A
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This is because the sub-frame #i+8 is included in the gap period of the
mobile station 100, and the mobile station 100 cannot receive the HARQ
indicator or the uplink scheduling 10 grant, even if the HARQ indi¢BIo-50¢-PCT
the uplink scheduling grant is transmitted. 0223] At reference numeral
1308A (a sub-frame #i+12), the mobile station 100 retransmits the uplink
shared signal which 15 was supposed to be transmitted at reference

(tﬁ%ﬂil%?}_lﬁp%gn JP]%%PS% ﬁ%{zn apparatus 200 receives and decodes

nk shared signal. 0 reference numeral 1310A (a sub-frame
[O2R1P), the base 20 station apparatus 200 transmits either the HARQ
indicator showing a result of the above-described decoding or the uplink

scheduftg'§rhRf REFECAHGFEAEMEARA SrerHErd FRAFLBATIE kndrg base
staE8hoAIIRIIANS DS Bl RS SN MiorhE melils BdieadoP-nor

25 [0225] When the above-described HARQ indicator indicates NACK or
theshep kikakbscberisdibed geiaeduling gebet ivabd LpliskathedulitiPgrant
I:O%zf{:rcting transmission of the retransmitted uplink shared signal, the

le station 100 performs 55 JNTTD-504-PCT transmission of the

retransirifiesl yelineehaisd Yaeakibrefergnsesiuiped ke @ed in the
sub-frame #i+16). 0226] When the above-described scheduling grant is

gam&eprad sodeherrlinglytde intatdnny FPsmarmbrtbahediail apmtiation
108853 PR LT VR IR Al 1R PEHREPSHARHLSHTT Sk scheduling
grant, even if the HARQ indicator or the uplink scheduling grant
Is transmitted.

[0223]

At reference numeral 1308A (a sub-frame #i+12), the
mobile station 100 retransmits the uplink shared signal which
was supposed to be transmitted at reference numeral 1304, and
the base station apparatus 200 receives and decodes the uplink
shared signal.

[0224]

At reference numeral 1310A (a sub-frame #i+16), the base
station apparatus 200 transmits either the HARQ indicator
showing a result of the above-described decoding or the uplink
scheduling grant instructing transmission of either anewuplink
shared signal or the retransmitted uplink shared signal to the
mobile station 100.

[0225]

When the above-described HARQ indicator indicates NACK
or when the above-described scheduling grant is the uplink
scheduling grant instructing transmission of the retransmitted

uplink shared signal, the mobile station 100 performs
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the newly transmitted uplink shared signal at reference numeral 1312A

(the sub-frame #i+16). [0227] 10 When the above-described HARQ

indicator indicates ACK, the mobile station 100 does not perforaNTTD-504-PCT
transmission of the retransmitted uplink shared signal at reference

numeral 1312A (the sub-frame #i+16). [0228] 15 An effect of the mobile
communication system (Pattern 7) according to the first embodiment of

veption, is as fal n tern 6, '

e S OBrie v St GBI A0, RIGF

referdAGS) rindieatol al BaferenGa muberfk 486644 relgyded as ACK and
the mobile station 100 employs the operation not to perform

Bahsmission of the uplink shared signal until retransmission is

'nS”UCt\ﬁHéW feuRiBy scheddirpriad PR AP - aRtvpese 'Bﬁ‘i ink

operation can realize flexible allocation of resources but the timing when
sch@uﬂlnﬁ@r@re@tsugm@tracmm;z rdtramsnitted Ennefeferideenumaeralp I ink

1312, which d h 56
SN TN PR R A6 O 60 o Craja s fon oF
theigieay 1y epianeditidld OpranbrRabands iyRa¥eit fefierarsdieiferal

reduce 5 the delay as the uplink shared signal is retransmitted at

131e3AreEBen phdaf (308A#1+16) .
[0227]

When the above-described HARQ indicator indicates ACK,
the mobile station 100 does not perform transmission of the
retransmitted uplink shared signal at reference numeral 1312A
(the sub-frame #i1+16).

[0228]

An effect of the mobile communication system (Pattern
7) according to the first embodiment of the present invention
is as follows.

[0229]

In Pattern 6, in order to realize flexible allocation
of resources at reference numeral 1308 iIn Fig. 19, the HARQ
indicator at reference numeral 1306 i1s regarded as ACK and the
mobile station 100 employs the operation not to perform
retransmission of the uplink shared signal until retransmission
Is instructed by the uplink scheduling grant.

[0230]

The above-described operation can realize flexible
allocation of resources but the timing when the uplink shared
signal i1s actually retransmitted at reference numeral 1312,

which means a significant delay. In other words, there arises
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[0232] <Pattern 8> Pattern 8 of the HARQ control will be described with

10 reference to Fig. 21. In the following, Pattern 8 of the HARQ control

will be described while focusing on differences from Patterns 1 38T DfbvePCT
HARQ control described above. 0233] Pattern 8 of the HARQ control is

the HARQ control 15 applicable to the case where the third time interval
does not overlap the gap period (the time interval for measurement by

- BB AR RN prilies e can e s

dedagadf operations of the base station apparatus 200 and the mobile
station 100 in the case where the gap period does not include the
[0<3ddrame for transmitting either the HARQ indicator concerning the

uplink $haredesSigPREP ARGHHPIIRK PaBeRedHINgiFaY INSKYGHEE to reduce

retransmission but includes the sub-frame for transmitting the uplink
thehatedaygnas [0485] upthispatsghareshceigng IheisARStINditatdrtted at

lative to the u?IZi%r 3333({%% signal and the uplink scheduling grant 57
FeIRTTBEs0 A structing retransmission which are not transmitted due
[0} gap period, the HARQ indicator is not transmitted whereas the

uplink scheduling grant may be transmitted or not. [0236] 5 In this case,
<Pgfetisase Sation apparatus 200 does not transmit the HARQ indicator

reIativeF;gétll_%pgogeggs:eﬂ%eg'ARQ control will be described with

reference to Fig. 21. In the following, Pattern 8 of the HARQ
control will be described while focusing on differences from
Patterns 1 to 7 of the HARQ control described above.

[0233]

Pattern 8 of the HARQ control is the HARQ control
applicable to the case where the third time interval does not
overlap the gap period (the time interval for measurement by
the mobile station 100) but the first time interval overlaps
the gap period.

[0234]

Hereinbelow, with reference to Fig. 21, descriptionwill
be given of operations of the base station apparatus 200 and
the mobile station 100 in the case where the gap period does
not include the sub-frame for transmitting either the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission but includes the
sub-frame for transmitting the uplink shared signal.

[0235]
In this pattern, concerning the HARQ indicator relative

to the uplink shared signal and the uplink scheduling grant
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uplink shared signal which is not transmitted, and the mobile station 100
does not receive the HARQ indicator relative to the above-described

uplink shared signal which is not transmitted 10 (reference numéxarDARBACT
in Fig. 21, reference numeral 1406B in Fig. 22). 0237] Meanwhile, the

base station apparatus 200 transmits the uplink scheduling grant

(reference numeral 1406B in Fig. 22) 15 to the mobile station 100 when

- g’ﬁ%%stei ] INs{eyGs i |

mretransmif]ﬁe aéove-@gzﬁb—% %msﬁg‘réeﬁggnlﬁﬁ v@%ﬁ:&%@ %g?due to the

gapapsmitbet, théhé¢lARQe statiredmparatu$H3a¢0tamssmol teedmihteeas the
uplink scheduling grant (reference numeral 1406A in Fig. 21) to the 20

up kpfie SEARFHIAE U RARE HARY hichr B IAEeshPloéOfot instruct

[OmTobile station 100 to retransmit the above-described uplink shared
signal which is not transmitted. [0238] Then, the mobile station 100
performBretiarsntiasion thefhbiasabstetivsoribgpapitiush2@0 sigesl not

when receiving, the uplink_scheduling grant instructing retransmission of.
tr SRR Bl Rocbon BHAC Ao S DNt ol Ay ReqeCr 1 bed
up Fefeesra reep A4Q6BHI 0 -iZ2hot eanshila#adionakP the mobile

presumes that ACK is received as the HARQ indicator when not 58
stanTon-50Q-poss reedivies e/ eptir stheQuling tratonshatatd ve to the

R S e T P e
(risfevéng:dhawase @I nogoanshittingghe 2plink esfdedntieg guaral 14068
ininFsErg(_:tir% Se_transmission will be described

[0237]

Meanwhile, the base station apparatus 200 transmits the
uplink scheduling grant (reference numeral 1406B in Fig. 22)
to the mobile station 100 when the base station apparatus 200
instructs the mobile station 100 to retransmit the
above-described uplink shared signal which is not transmitted,
or the base station apparatus 200 does not transmit the uplink
scheduling grant (reference numeral 1406A in Fig. 21) to the
mobile station 100 when the base station apparatus 200 does not
instruct the mobile station 100 to retransmit the
above-described uplink shared signal which is not transmitted.
[0238]

Then, the mobile station 100 performs retransmission
of the above-described uplink shared signal when receiving the
uplink scheduling grant instructing retransmission of the
above-described uplink shared signal which 1s not transmitted

(reference numeral 1406B in Fig. 22), or the mobile station 100

presumes that ACK is received as the HARQ indicator when not
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in Pattern 8 while the case of transmitting the uplink scheduling grant
instructing retransmission will be described in Pattern 9. 10 [0240] At
reference numeral 1402A (a sub-frame #i) (where i is an integeNSati3fH{IAPCT
i>0), the base station apparatus 200 uses the uplink scheduling grant on

the physical downlink control channel and instructs the mobile station 100

to perform 15 communication using the uplink shared channel at a

I ?ﬁ'EF #i 024 [ refe RSN 14 e suyh- -
re%%i%’er #i+4;tﬁ€|[nclu§£)§ F:ﬁ{khe gaép perl('ﬂ rsﬁ Ee mgéﬁé{gatio%ﬁ%%mgcou no
retheamsibi s sEdion AP0 dae nabivaesrdie o apletk shplddkigebbipdte bageal

station apparatus 200 at reference numeral 1404A (the sub-frame

WhRGJS Q%) S LRSREE TRARISP1ABBR T Sulthamd BiFhd trel) -

25 station apparatus 200 transmits neither the HARQ indicator nor
the Uplink scheduling grant to the mobile station 100. 0243] A conceivable
reason Whihiecfiodskostation dfmacass 200ndécersntsranetiint&hglinkl ink

ch ing grant to the mobile .59 INTTD-504-PCT statiopn 100 a n
SCREgTE LB BEAN I HhAD ] PRAST ol 90 f R igscr ibed
i n"efareaes BANMHY Ab1ARSA 206 dta-arssha fadingrepRUIGHBINK scheduling

retransmission of the uplink shared signal, for example. 5 [0244] At

or psTérdMsEtiue BN 408 s sakeLD), b described in Pattern
9.

[0240]

At reference numeral 1402A (a sub-frame #i) (where i
IS an integer satisfying 1>0), the base station apparatus 200
uses the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at a sub-frame
#i+4.

[0241]

Since reference numeral 1404A (the sub-frame number
#i1+4) is included in the gap period of the mobile station 100,
the mobile station 100 cannot transmit the uplink shared signal
to the base station apparatus 200 at reference numeral 1404A
(the sub-frame number #i+4).

[0242]

At reference numeral 1406A (a sub-frame #i+8), the base
station apparatus 200 transmits neither the HARQ indicator nor
the uplink scheduling grant to the mobile station 100.
[0243]

A conceivable reason why the base station apparatus 200

does not transmit the uplink scheduling grant to the mobile
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mobile station 100 does not retransmit the uplink shared signal which was
supposed to be transmitted at reference numeral 1404A. This is because
the mobile station 100 presumes that ACK is 10 received as the)MARC304-PCT
indicator at reference numeral 1406A based on the fact that uplink
scheduling grant is not received at reference numeral 1406A. [0245] At
reference numeral 1410A (a sub-frame #i+16), the base 15 station

) i : : : e trc ]
StARTBITABC Nt PErEVe e WK el eEBH I8 e M RacH slanal
i SAtrafesei et adradr aelifd Péy) teeminkileadtdidd820an dOtretnem snigsriberad i o

uplink shared signal, which was supposed to be transmitted at reference
reRBHErSSL A TR ST RSO S HRAUMRY YrknSRRERR Fagnal . Tor
exiipgace numeral 1410A (the sub-frame #i+16). [0247] 25 <Pattern 9>

Pattern 9 of the HARQ control will be described with reference to Fig. 22.
[O&4thE following, Pattern 9 of the HARQ control will be described while

focusing on differences from Patter he HARQ cantrol descri
oo, b TRFHS S05 SIS i1 AT 621 THPrAFRT oAl e dre the
mobiNRCsaenEb reppticabled hibe fateawheif hemairdginsioishaté@esignal

not overlap the gap period (the time interval for measurement by 5 the

whigibi@asiinPoserhliethe tsansrikkedkabuebpsemesyaprral. 1404A.

This is because the mobile station 100 presumes that ACK 1is
received as the HARQ indicator at reference numeral 1406A based
on the fact that uplink scheduling grant is not received at
reference numeral 1406A.

[0245]

At reference numeral 1410A (a sub-frame #i+16), the base
station apparatus 200 transmits the uplink scheduling grant
instructing retransmission of the uplink shared signal to the
mobile station 100.

[0246]

At reference numeral 1412A, the mobile station 100
retransmits the uplink shared signal, which was supposed to be
transmitted at reference numeral 1404A, based on the uplink
scheduling grant received at reference numeral 1410A (the
sub-frame #i1+16).

[0247]
<Pattern 9>

Pattern 9 of the HARQ control will be described with
reference to Fig. 22. In the following, Pattern 9 of the HARQ
control will be described while focusing on differences from

Pattern 8 of the HARQ control described above.
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[0249] Hereinbelow, with reference to Fig. 22, descriptionwill be given of
operations of the base station apparatus 200 and 10 the mobile station

100 in the case where the gap period does not include the sub-fiaT®{804-PCT
transmitting either the HARQ indicator concerning the uplink shared

signal or the uplink scheduling grant instructing retransmission, but

includes the sub-frame for transmitting the uplink shared signal. 15 [0250]

[ éﬁ;}rence numeral 1402B (a sub-frame #i) (where i is an integer
satistying i>0), the base station apparatus 200 uses the uplink scheduling
grant oRdlrphysiéal déwrthnd cOARQ! cloartned hnd s1sthets ARMobibatrol
station 100 to perform 20 communication using the uplink shared channel

appl1aBkeate Bhe G561 VEREE thgchBa Fitdr1ApAE RI does not
ovevadiginaughs pbit #os ipehidediindhs seemplipdrhthednabilestaienoy
100, 25 the mobile station 100 cannot transmit the uplink shared signal to
thehenbhdd stagibatiopardQe pdouat therchtestintdme1404Britad overlaps
thsub-frame number #i+4). [0252] At reference numeral 1406B (a sub-frame
%Qﬁ‘p tREHASE 61 INTTD-504-PCT station apparatus 200 transmits the
[o2RkK scheduling grant instructing retransmission of the above-described
uplinkshared signal to the mobile station 100. [0253] 5 At reference
numerdiauesBle kew.fihitd e fer encerdabiid gtadeh tEsitptEhmwill

beﬂbeiy/@w%%h%rsgrséqﬂ%h\ghiﬂa the base station apparatus 200 and

the mobile station 100 in the case where the gap period does
not include the sub-frame for transmitting either the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission, but includes the
sub-frame for transmitting the uplink shared signal.
[0250]

At reference numeral 1402B (a sub-frame #i) (where i
Is an integer satisfying 1>0), the base station apparatus 200
uses the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at a sub-frame
#Hi+4 .
[0251]

Since reference numeral 1404B (the sub-frame number
#i1+4) is included in the gap period of the mobile station 100,
the mobile station 100 cannot transmit the uplink shared signal
to the base station apparatus 200 at reference numeral 1404B
(the sub-frame number #i+4).
[0252]

At reference numeral 1406B (a sub-frame #i1+8), the base
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was supposed to be transmitted at reference numeral 1404B, based on

the uplink scheduling grant received at reference numeral 1406B (the
sub-frame #i+8). 10 [0254] As shown in Patterns 8 and 9 describ¢TTabhene,rCT
the mobile station 100 presumes that ACK is received as the HARQ
indicator when the base station apparatus 200 does not transmit the

uplink scheduling grant for retransmission, i.e., when the mobile 15

i rgpevV knk s lj -
St?ﬁ%@n%g%n. '}lcfcgorg%%'glypt,ﬁ%@%@gﬁlﬂ?ﬁyﬁgﬁﬁ?gﬁg gwolclart]i ngo'Eant
1 nstifo ey asstatansuiisEsjivento Famnassve tidesg (referd e inkalaared

_1408A in Fig. 21, reference numeral 1408B in Fig. 22) of the uplink
S'Qﬂ%‘ad@gﬂ%ﬂ.e J0pade) SEAL YRR itocation of radio resources

[0 S processing to stop retransmission of the above-described uplink
shared signal when radio resources for retransmitting the uplink shared
signal dohflicefethaad® resoercat fd4088° RACHfor Fraeeampiel 202568he

<Pattern 10> Pattern 10 of the HARQ.control will be described with n
MO L RANER, SO0 1K Rt SaRer bR FERLRRG el . which
wasNsUpp¥dkeTb et will et dgsctiedrahdn decHame i difiRyaBcesased

from Patterns 1 to 9 of the HARQ control described above. [0257] Pattern

on1thsg tHe HARQssdd Eithe [IARTLcoRES I Seppiitamefefraecasaumeral
1 4?1, grileg o?t?r%gé}siﬁr%%%ivﬂ gge)\s: not overlap the gap period (the time
[0254]

As shown in Patterns 8 and 9 described above, the mobile
station 100 presumes that ACK is received as the HARQ indicator
when the base station apparatus 200 does not transmit the uplink
scheduling grant for retransmission, i.e., when the mobile
station 100 does not receive the uplink scheduling grant for
retransmission. Accordingly, i1t 1is possible to achieve
flexible allocation of radio resources at a subsequent
transmission timing (reference numeral 1408A 1in Fig. 21,
reference numeral 1408B in Fig. 22) of the uplink shared signal.
[0255]

Here, flexible allocation of radio resources means
processing to stop retransmission of the above-described uplink
shared signal when radio resources for retransmitting the uplink
shared signal conflict with radio resources for the PRACH, for
example.

[0256]
<Pattern 10>

Pattern 10 of the HARQ control will be described with
reference to Fig. 23. In the following, Pattern 10 of the HARQ

62



10

15

20

25

the mobile station 100) but the first time interval overlaps the gap period.
[0258] 10 Hereinbelow, with reference to Fig. 23, description will be

given of operations of the base station apparatus 200 and the ri¢bile-504-PCT
station 100 in the case where the gap period does not include the

sub-frame for transmitting either the HARQ indicator concerning the

uplink shared signal or the uplink 15 scheduling grant instructing

coFﬁE%F'Wﬁ P”FOZSHQ%W?BéBewﬁ%& a‘FbeC[% ﬂﬁsﬁxggﬁg gﬁi@%% dfrom

shared signal n this pattern, concernin
Pathes opénk stioeduliof§ grhet inaRQctcuntat@hsdession badtiebto/ 0 the
2r%\lnk shared signal which are not transmitted due to the gap period, the
HQ indicator is transmitted whereas the uplink scheduling grant may

be tranpaitieskor neY. QREOLEtisERS eIt SRUIOHRPRAAYS 2R trol

transmits 25 the uplink scheduling grant or the HARQ indicator to the
apmbhilabdatita moeaaenwbetméﬂae1ﬁbsmnmgue24m56naistdmmgwot

h bj 100 the ah d link shared
ovERNEPERE e e R Tt G Hor e batent by

thétaiien ARPasERE rIY 1a09MBsthahARQ ret e -PRETVA 1NN Iaps
to notify ACK but does not transmit the uplink scheduling grant to the

thehdbdl SBRIHPER0 (reference numeral 1406C in Fig. 23) when not
thing the mobile station 100 to retransmit the above-described
shared signal which 5 is not transmitted to the mobile station 100.
[0261] Hereinbelow, with reference to Fig. 23, descriptionwill

be given of operations of the base station apparatus 200 and
the mobile station 100 in the case where the gap period does
not include the sub-frame for transmitting either the HARQ
indicator concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission, but includes the
sub-frame for transmitting the uplink shared signal.

[0259]

In this pattern, concerning the HARQ indicator and the
uplink scheduling grant instructing retransmission relative to
the uplink shared signal which are not transmitted due to the
gap period, the HARQ indicator is transmitted whereas the uplink
scheduling grant may be transmitted or not.

[0260]

In this case, the base station apparatus 200 transmits
the uplink scheduling grant or the HARQ indicator to the mobile
station 100 (reference numeral 1406D inFig. 24) when instructing
the mobile station 100 to retransmit the above-described uplink
shared signal which 1Is not transmitted to the mobile station

100, and the base station apparatus 200 transmits the HARQ
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Then, the mobile station 100 performs retransmission of the
above-described uplink shared signal when receiving the uplink

scheduling grant or the HARQ indicator instructing 10 retransmi¥siameio4-PCT
the above-described uplink shared signal which is not transmitted

(reference numeral 1406D in Fig. 24) , or the mobile station 100

presumes that the HARQ indicator indicating ACK is received when not

- iving the uplink -sehedwing grant i cting re issjon.of the 15 -

O e Y s Sy e s EERREITEE e b ink

schemhiMi g th g FRQta didado mmiolidbti ngtAE Kqne feden (e e fiewmerat 4068 ral
in Fig. 23)..0262] In the following, the case of not transmitting the uplink

1496GcHRduRAg graat MG Ochod rdisidHStibAh A G anehtiRgSHRIRRG 00
o N ahiriceting Glovil hecdeseiibed In BRIt SHA MUY s aPWPfi ch
transmitting the uplink scheduling grant or the HARQ indicator instructing

1Sratcanstriasisn vliited desdiedinPuberstat2600268) At reference
ral 1402C (a sub-frame #i) (where i is an integer satisfying i>0), the
[Oggﬁstaﬂon apparatus 200 uses the uplink scheduling grant on the

physicafidemwnligksontspli FBasRelE BhNstocisdhForakilerdevamdfisaion
perform 64 JNTTD-504-PCT communication using the uplink shared
ofchaarripave sdeseambes-up besk] Shadeerb i ienInwhriar €464 (v the

o DRGSR SIS RS BT ARREARe TR ucting
resigaabmission of the above-described uplink shared signal
which is not transmitted (reference numeral 1406D in Fig. 24),
or the mobile station 100 presumes that the HARQ indicator
indicating ACK is received when not receiving the uplink
scheduling grant instructing retransmission of the
above-described uplink shared signal which 1s not transmitted
but receiving the HARQ indicator indicating ACK (reference
numeral 1406C in Fig. 23).

[0262]

In the following, the case of not transmitting the uplink
scheduling grant instructing retransmission and transmitting
the HARQ indicator indicating ACK will be described in Pattern
10, while the case of transmitting the uplink scheduling grant
or the HARQ 1indicator instructing retransmission will be
described in Pattern 11.

[0263]

At reference numeral 1402C (a sub-frame #i) (where 1
Is an integer satisfying 1>0), the base station apparatus 200
uses the uplink schedul ing grant on the physical downlink control

channel and instructs the mobile station 100 to perform
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to the base station apparatus 200 at reference numeral 1404C (the
sub-frame number #i+4). [0265] 10 At reference numeral 1406C (a
sub-frame #i+8) , the base station apparatus 200 transmits the NARY504-PCT
indicator indicating ACK but does not transmit the uplink scheduling grant

to the mobile station 100. [0266] 15 A conceivable reason why the base
station apparatus 200 transmits ACK to the mobile station 100 but does

e R R G A R RS TN sl rrame

#ithkre are no radio resources for retransmission of the uplink 20 shared
sié;rnal, for example. 0267] At reference numeral 1408C (a sub-frame
[0% ‘]Ll), the mobile station 100 does not retransmit the uplink shared

signal WiiEewae FuRRRES R BRFAISMIBY At (RIRECNSEEURSIAE number
1404C. 25 This is based on the fact that the HARQ indicator indicating

#1AEX ksraceblediedt the Gpknkaphpeuliredgahttbeciebidieegtattion 100,
referenge numeral 14 . [0268] At reference numeral 1410C (a -

thE RIS b oL e G o S ol s sd anal

tolréReMiigdbe skl AN epEecdiast 208irdatineepiipasBusHomer §P 1404C
uplink shared signal to the mobile station 100. [0269] 5 At reference

(themsydl-tnaee thelisile?stadon 100 retransmits the uplink shared
[Oﬁiggjll, which was supposed to be

At reference numeral 1406C (a sub-frame #i1+8), the base
station apparatus 200 transmits the HARQ indicator indicating
ACK but does not transmit the uplink scheduling grant to the
mobile station 100.

[0266]

A conceivable reason why the base station apparatus 200
transmits ACK to the mobile station 100 but does not transmit
the uplink scheduling grant at reference numeral 1406C is that
the PRACH signal is transmitted at reference numeral 1408C and
there are no radio resources for retransmission of the uplink
shared signal, for example.

[0267]

At reference numeral 1408C (a sub-frame #i+12), the
mobile station 100 does not retransmit the uplink shared signal
which was supposed to be transmitted at reference numeral 1404C.
This i1s based on the fact that the HARQ indicator indicating
ACK 1s received but the uplink scheduling grant is not received
at reference numeral 1406C.

[0268]

At reference numeral 1410C (a sub-frame #i1+16), the base
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transmitted at reference numeral 1404C, based on the uplink scheduling
grant received at reference numeral 1410C (the sub-frame #i+16). 10

[0270] In the above-described example, the base station apparatds RE045°CT
configured to perform the operations to transmit the HARQ indicator
indicating ACK to the mobile station 100 but not to transmit the uplink
scheduling grant at reference numeral 15 1406C. Instead, the base station

rat e fi rf 1ans it the
S T S R, o G e L gran
1 nfEerudiningcheduwamysgress istrusfinghe wpibinskiissianebh thignade tth&he
uplink shared signal which was supposed to be transmitted 20 at
mopkd Rt ARE af 9964C is not transmitted but discarded by the mobile
[Og@gj)n 100. [0271] <Pattern 11> Pattern 11 of the HARQ control will be
described with 25 reference to Fig. 24. In the following, Pattern 11 of the
HARQ Abnireifieilidiecee saribed ahild 44 Gingtdrediffelzintes gtation 100

Pattern 1Q of the HA ontrol described ghbove. 0272] Pattern 11 of the
reLEARSTLRR o PR AR IANER & SNTE o SRS BRgsad e be
transmivbesdithedhird time iervial fleea 10t auadap feseap oRrieAéthep 1 ink

time interval for measurement by the mobile station 100) but the first time

schrewhisgerapante EReaieRA. 8fo2refeeesiaBelbMRIA tefdeHee tqthe
sub'9r famgessntioy il
[0270]

In the above-described example, the base station
apparatus 200 is configured to perform the operations to transmit
the HARQ indicator indicating ACK to the mobile station 100 but
not to transmit the uplink scheduling grant at reference numeral
1406C. Instead, the base stationapparatus 200 may be configured
to perform operations to transmit the HARQ indicator indicating
ACK to the mobile station 100 and to transmit the uplink
scheduling grant instructing new transmission. In this case,
the uplink shared signal which was supposed to be transmitted
at reference numeral 1404C 1s not transmitted but discarded by
the mobile station 100.

[0271]
<Pattern 11>

Pattern 11 of the HARQ control will be described with
reference to Fig. 24. In the following, Pattern 11 of the HARQ
control will be described while focusing on differences from
Pattern 10 of the HARQ control described above.

[0272]
Pattern 11 of the HARQ control i1s the HARQ control
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be given of operations of the base station apparatus 200 and the mobile
station 100 in the case where the gap period does not include the

sub-frame for transmitting either the HARQ 10 indicator concerriiigTineé04-PCT
uplink shared signal or the uplink scheduling grant instructing
retransmission, but includes the sub-frame for transmitting the uplink

shared signal. 0274] At reference numeral 1402D (a sub-frame #i) (where

N . fisfying.J S . A g

D L ok ccitck o e v S ot

ovaslaptstiie mapilpsiciiond (Gth gdherm roemwahickhipnmeasgytrement by
uplink shared channel at a sub-frame #i+4. 20 [0275] Since reference

ThE R e SR ERR S Lk HurkBEr fcﬂlzﬁfis[ﬂéfiﬁdé&‘ﬁ?ﬁéadaﬁﬁéﬁdé‘ps

thef Bgi}q gtqtion 100, the mobile station 100 cannot transmit the
uplink shared signal to the base station apparatus 200 at reference
[OAdhkral 1404D 25 (the sub-frame number #i+4). 0276] At reference

| 1406D, b-f #i+ he b i 20Q n
ransm e T RN SIG ST ALy R Ao fIlebhg i 1!
berejIsTISTCae iBhINTFLRRREE shauerdeserfssrienlink Shovednd

signal to the mobile station 100. Here, the HARQ indicator may represent
thanjek AbK skatROK1 A2 7 THS: ARsEe preaike, e arPstagsd od does

o KA DU P SHHI R e e
intdfR@or concerning the uplink shared signal or the uplink
scheduling grant instructing retransmission, but includes the
sub-frame for transmitting the uplink shared signal.
[0274]

At reference numeral 1402D (a sub-frame #i) (where i
IS an integer satisfying 1>0), the base station apparatus 200
uses the uplink scheduling grant on the physical downlink control
channel and instructs the mobile station 100 to perform
communication using the uplink shared channel at a sub-frame
#i+4.
[0275]

Since reference numeral 1404D (the sub-frame number
#i+4) is included in the gap period of the mobile station 100,
the mobile station 100 cannot transmit the uplink shared signal
to the base station apparatus 200 at reference numeral 1404D
(the sub-frame number #i+4).
[0276]

At reference numeral 1406D (a sub-frame #i+8), the base
station apparatus 200 transmits the uplink scheduling grant or

the HARQ 1indicator instructing retransmission of the
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indicator indicating ACK to the mobile station 100. [0278] Alternatively, the
base station apparatus 200 may 10 transmit the HARQ indicator

indicating NACK to the mobile station without transmitting the upNifikD-504-PCT
scheduling grant instructing retransmission of the above-described uplink
shared signal. [0279] At reference numeral 1408D (a sub-frame #i+12),

the 15 mobile station 100 retransmits the uplink shared signal, which was

. j 0
A iog URNY e PR e e Yo PETLATA0R 100.
He nemetilel 408RY(thadubditaone rans) ri2805 stttHarey tlhdf HXCXQ anodtriACK .

shown in Patterns 10 and 11 described above becomes the same as the
L0248l when the sub-frame #i+4 is not included in the gap period of the

mobile iafien0Pe N3FaRly S8 RHEYLARQSLTH0- 73R SteTray

words, the HARQ control shown in Patterns 10 and 11 described above

transniddpicadd ikespbetivd angigthet ansdirtheubgteeta giRrenigssion

included |n the eriqd of the qmabile station 100. [0282] 68
o Hh B RERE OGS i PSR SHAH 1KAAA e R0y LB, HARQ
i nHROSAEING thel DARQR iNdiekorand e wpliaschegiinagramorelative

to the uplink shared signal which was not transmitted due to the gap
[0Béfdd, it is possible to achieve flexible 5 allocation of radio resources at a

subsecupRLYRIYTSERY, G (BIRESOMRER! LIGINGY Zho nay
reference numeral

transmit the HARQ indicator indicating NACK to the mobile station

without transmitting the uplink scheduling grant instructing

retransmission of the above-described uplink shared signal.

[0279]

At reference numeral 1408D (a sub-frame #i+12), the
mobile station 100 retransmits the uplink shared signal, which
was supposed to be transmitted at reference numeral 1404D, based
on the uplink scheduling grant or the HARQ indicator received
at reference numeral 1406D (the sub-frame #i1+8).

[0280]

Here, the HARQ control shown In Patterns 10 and 11
described above becomes the same as the control when the
sub-frame #i1+4 is not included in the gap period of the mobile
station 100, namely, the normal HARQ control.

[0281]

In other words, the HARQ control shown in Patterns 10
and 11 described above may be applicable irrespective of whether
or not the sub-frame #i+4 is included in the gap period of the
mobile station 100.

[0282]
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1408D in Fig. 24) of the uplink shared signal. [0283] Here, flexible

allocation of radio resources means the 10 processing tostop

retransmission of the above-described uplink shared signal whéNThe-504-PCT
radio resources for retransmitting the uplink shared signal conflict with the
radio resources for the PRACH, for example. [0284] 15 To sum up

Patterns 1, 2, and 6 of the HARQ control among the above-described

parterASHSRbIIE DI BIGHIGNEC 46 g W HRIGR (YIRS aIRTE) by

for transmitting either th indicator relative to Ink shared

traigealattiheg itk HAE @ d nlchpogreot ratadivient tipd aplinkshackd digga iant
included 20 in the gap_period (the time interval for measurement by the_

refibhyestaidh ol | H¥nREtafd918d YalameSmAttite iR tted
dughai6d gignabasopErivHeCoed pOYSBREIRLIORs NALATEON flexible

retransmission of the uplink shared signal. [0285] 25 Specifically, the
al ki€ ButiopfLO0asiesuneschdtahs AR iadlkcacnuwtahndliiaciadéssion

_the iod has indicated ACK n thi , link shared signal
RS RGP AL oG e ey o e
14880eqing @jan 4y N PSP k0388 tddeaiyhia 1o sum up the

above-described HARQ control shown in Fig. 12, Fig. 14, Fig. 16, Fig. 19,
[OB®&BP1, and Fig. 22, when the time frame (the sub-frame) for transmitting

0 SR FG SSE SRRIR 0B P DAY e
processing to stop retransmission of the above-described uplink
shared signal when the radio resources for retransmitting the
uplink shared signal conflict with the radio resources for the
PRACH, for example.
[0284]

To sum up Patterns 1, 2, and 6 of the HARQ control among
the above-described patterns, when the third time interval, i.e.,
the time frame (the sub-frame) for transmitting either the HARQ
indicator relative to the uplink shared signal or the uplink
schedulinggrantrelative to theuplinkshared signal is included
in the gap period (the time interval for measurement by the mobile
station 100), the mobile station 100 presumes that the uplink
shared signal is correctly decoded and therefore does not perform
retransmission of the uplink shared signal.
[0285]

Specifically, the mobile station 100 presumes that the
HARQ indicator channel included in the gap period has indicated
ACK. In this case, the uplink shared signal will not be
retransmitted until retransmission is instructed by the uplink

scheduling grant.
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station 100 presumes that the uplink shared signal is correctly decoded

and therefore does not perform retransmission of the uplink shared

signal. 10 [0287] Specifically, the mobile station 100 presumes tNtTthes04-PCT
HARQ indicator channel relative to the uplink shared signal has indicated
ACK. In this case, the uplink shared signal will not be retransmitted until
retransmission is instructed by the 15 uplink scheduling grant. [0288]

[ while, to further sum up the above-described operations, the mobile
station 100 may perform operations: to presume that the uplink shared
signal isleanehtiyl decadedandizd thet@aperrerndestcardnedsidhRyf tbentrol
uplink shared s(ifgal when the time frame (the sub-frame) for transmitting _

shaifed hd MARSZindidlor 1tatifd & tHE uplil®shdrd Sibal &f th@OHIiRR 9 -
22 schiprdflingrapi rrlatpre thediRlink #hared sigpatiringlugdedn indPe Rt he

period (the time interval for measurement by the ' mobile 25 station 100);
up dma ko phegiane sHgnad uptinksbhstesighal iEheogapyeedatt A dhe nbime

__to perfqrm retransmission of the yplink shared sjgnal wh e time frame

Dyt e At P el e S TR

sta#RoPeo” @i‘égmﬁéétw&tf@h@wviﬁlﬁ%ﬁé’ﬁébesfi@ﬁ&q satiedrréctly
JNTTD-504-PCT 100) 0289] Specifically, the mobile station 100

degpaigfhénthhes afare MersatookiaskefernenghinrRrRakasdigRaPfaghe
upwﬂﬁ‘f?t%%ésrg‘gl%i%ﬁ@i case, the uplink shared signal will not be
ed untll S

retransmi tranSmission is instructed by the uplink
[0287]

Specifically, the mobile station 100 presumes that the
HARQ 1ndicator channel relative to the uplink shared signal has
indicated ACK. In this case, the uplink shared signal will not
be retransmitted until retransmission is instructed by the
uplink scheduling grant.

[0288]

Meanwhile, to Tfurther sum up the above-described
operations, the mobile station 100 may perform operations: to
presume that the uplink shared signal is correctly decoded and
not to perform retransmission of the uplink shared signal when
the time frame (the sub-frame) for transmitting either the HARQ
indicator relative to the uplink shared signal or the uplink
schedulinggrantrelative to theuplinksharedsignal is included
in the gap period (the time interval for measurement by the mobile
station 100); and to presume that the uplink shared signal is
correctly decoded and not to perform retransmissionof the uplink
shared signal when the time frame (the sub-frame) for
transmitting the uplink shared signal i1s included In the gap

period (the time interval for measurement by the mobile station
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scheduling grant. [0290] Alternatively, to sum up Patterns 1, 2, and 6 of
the 10 HARQ control and the HARQ control shown in Fig. 23 and Fig. 24,
the mobile station 100 may perform operations: to presume that/NmM&D-504-PCT
uplink shared signal is correctly decoded and not to perform
retransmission of the uplink shared signal when the time frame (the
sub-frame) for transmitting either the HARQ indicator 15 relative to the
0 Elink shared signal or the uplink scheduling grant relative to the uplink

shared signal is included in the gap period (the time interval for

[Ooag&@purement by the mobile station 100); and to execute the HARQ
control as per normal irrespective of whether or not the time frame (the

sub-franR§obTEFRLIYmiERE HeRLIRIAFIQRIGAN RrcsHISFFIRE the
HABBN REieA B FRFIRRALHE WEMENh By esTgRHEq FRlIPRIPCAted

if the time frame (the sub-frame) for transmitting either'the HARQ
AClndicator rélatise tase upfhieshipdd signahar e wplogRatheddihg gednt be

lative to t link.shared 25 signal is notincluded in th iod (t
e R R e B e BT
scRegiiPAP! dreyaove described mobile station 100 and of the radio base

station 200 may be implemented by means 71 JNTTD-504-PCT of
[ORQRAvare, a software module executed by a processor, or a combination

of both,| @gﬁhﬁ%‘ 68???”%8‘% {@r’]%%ﬁ{%jﬂgd {n a3y %%‘e‘,j%a%ﬁ the

storage ium such &s an ccess Menio
HAR@ont re Raht(ReadHARY Menoryl, shdwrRDMAEgasadeand Fig. 24,

thgrﬁgiaaﬂ@as?{%iz%wioo may perform operations: to presume that
the uplink shared signal i1s correctly decoded and not to perform
retransmission of the uplink shared signal when the time frame
(the sub-frame) for transmitting either the HARQ indicator
relative to the uplink shared signal or the uplink scheduling
grant relative to the uplink shared signal is included in the
gap period (the time interval for measurement by the mobile
station 100); and to execute the HARQ control as per normal
irrespective of whether or not the time frame (the sub-frame)
for transmitting the uplink shared signal is included i1n the
gap period (the time interval for measurement by the mobile
station 100) if the time frame (the sub-frame) for transmitting
either the HARQ indicator relative to the uplink shared signal
or the uplink scheduling grant relative to the uplink shared
signal is not included in the gap period (the time interval for
measurement by the mobile station 100).
[0291]

Note that operation of the above described mobile station

100 and of the radio base station 200 may be implemented by means
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an EEPROM (Electronically Erasable and Programmable ROM), a

register, a hard disk, a removable disk, or a CD-ROM. [0293] 10 The
storage medium is connected to the processor so that the procéssobesd-PCT
read and write information from and to the storage medium. Also, the
storage medium may be integrated into the processor. Also, the storage
medium and the processor may be provided in an ASIC. The ASIC may

b | in B]pgw ' 0 :?é]ﬂl {0 ha I 0.
OfAflqs% E%hweg E%?age:%me |u$nﬂ§nﬁ8fﬁgqp%o§essorﬁ%{/a§y p%oaegégléng %ﬁp or a
comiwhilasiatioro 00kt the radio base station 200 as a discrete

component. [0294] Hereinabove, the present invention has been

[088<dibed 20 in detail using the above embodiment; however, it is

apparef dodhpeg skl iLiie Ay Bieovrsentinvanian B e Upiirdge

to the embodiment described herein. Modifications and variations of the
megiagersiclerapracaibe rGRdedathcAcdepartifemamoy) thaspikagihdnemory,

pe.of t resent invention defi y, 25 the description of th 0
2 R TR R i i e L RS DB oo
anhgepRANteQtiee crairPexaTy linHhgiolesandnPeoiitaifeldt ROM) , a
be noted that the entire contents of Japanese 72 JNTTD-504-PCT
reghsk PpphcardrtiNg 1 3808-B7Hen2YRRd® tWalkch 21, Z0(d)—-80M.-
[O. porated into the description of the present application. Industrial
ppficability 5 [0296] As described above, according to the present
inventiorheitdtppagibledal praviile eonolitetsidtion ehe pbasestaioo that

the processor can read and write information from and to the
storage medium. Also, the storage medium may be integrated into
the processor. Also, the storage medium and the processor may
be provided in an ASIC. The ASIC may be provided in the mobile
station 100 and the radio base station 200. Also, the storage
medium and the processor may be provided in the mobile station
100 and the radio base station 200 as a discrete component.
[0294]

Hereinabove, the present invention has been described
in detail using the above embodiment; however, it iIs 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 defined by
the description of the scope of claims. Thus, what is described
herein is for illustrative purpose, and has no iIntention
whatsoever to limit the present invention.

[0295]

It is to be noted that the entire contents of Japanese
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apparatus which are capable of realizing efficient and robust HARQ

control concerning a HARQ control method on an uplink in 10 the case

where a gap period is present. 73 INTTD-504-PCT CLAIMS 1.JNTNDLiE-PCT

station configured to transmit an uplink shared signal at a first time

interval instructed by a base station 5 apparatus and to retransmit the

uplink shared signal at a second time interval allocated fixedly,
PafBMPIRI RISTHGENE SENINARIOCPETRE D SIAVMYY, 2008)

control signal instructing the first time interval; a transmitter unit
1 sandigupex- tieahsnioteh e jplekcit pitared oif idileap theskns ttap hteavilion .

based on the first downlink control signal; a second receiver unit

configured to receive a second downlink control signal at a third time
InHtevak glpg%%j‘ icsaVi ﬁiﬂg 15 a retransmitter unit configured to

retransmit the uplink shared signal at the second time interval based on
[O#6decond downlink control signal; wherein when the third time interval

| ime interval b bile station, the .
anor RS RREIE 08 ROt 25 SRhCHIE R0 B B4 A
i tiif foedvenal epdghevatianamiite ikt iSeepiioHrethachihdetaseation

the uplink shared signal at the second time interval. 2. A mobile station

appamuédwb i@h@ﬂ@aﬁ&ﬁﬁhk%@feﬂ%léigmgaﬁﬁ@ fiefeh r_ﬂ@ﬁi'aTObUSt
ARSI B SORRETRTAR BPPARY SBARID EIRHBA BRI in

al'at'a second time interval a y, comprising: a tirs
theeasiss urtiienanfigupiptopeceive afirspresent.
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downlink control signal instructing the first time interval;, 74

JNTTD-504-PCT a transmitter unit configured to transmit the uplink

shared signal at the first time interval based on the first downlinkNGopHEK-PCT
signal; a second receiver unit configured to receive a second 5 downlink
control signal at a third time interval allocated fixedly; and a retransmitter
unit configured to retransmit the uplink shared signal at the second time
interval based on the second do r|1_l' ntrol signal; wherein 10 when

the third time interval overlaps a time interval for measurement by the
mobile station, the transmitter unit is configured not to transmit the uplink
shared signal_at the first time interval and the retransmitter unit is

1 configufelB keratéHht A AR AR SohhPATHE S&cLHR tikiik shared
sifiavantodTeIRedlve eV iclier a1 e erGeRdd Wtk dration

Signal is received. 3. A mobile station configured to transmit an uplin
apphaatiusigmsl acarfetramsiterthengoitdd $yeax bdse iggagdnatoa second

_apparatus ang to retransmit the_uplink shared signalLat a second time
3 RO AT Ao IS WS ARG ok PO i confioured t6
receiveza il SOWRHBK PeBiFoLFIg Al dasiriginadbe Hest FereliNesval Rirst

transmitter unit configured to transmit the uplink 25 shared signal at the
dovirsl fifte pRertEPlasdbg Ihd nskrgstdng dhardisigfatdsecdnderval ;

e SRR A FEOPeAO¥B U R .
shared signal at the first time interval based on the first
downlink control signal;

a second receiver unit configured to receive a second
downlink control signal at a third time interval allocated
fixedly; and

aretransmitter unit configured to retransmit the uplink
shared signal at the second time interval based on the second
downlink control signal; wherein

when the third time interval overlaps a time interval
for measurement by the mobile station, the transmitter unit is
configured to transmit the uplink shared signal at the first

time interval and the retransmitter unit is configured not to

retransmit the uplink shared signal at the second time interval.

2. A mobile station configured to transmit an uplink shared
signal at a first time interval instructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, comprising:

a Tirst receiver unit configured to receive a first

downlink control signal instructing the first time interval;
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75 IJNTTD-504-PCT a retransmitter unit configured to retransmit the

uplink shared signal at the second time interval based on the second
downlink control signal; wherein when the third time interval ovem&@F®&04-PCT
time interval 5 for measurement by the mobile station, the transmitter unit

is configured not to transmit the uplink shared signal at the first time

interval and the retransmitter unit is configured not to retransmit the uplink

shared i ﬁgwmﬁiﬁﬁ?’ g ANWUS AL th uplink

configured to transmit an ed ‘signal at a first time interva
shanstdcteignad bate ttatiohi pppaine and te retadndrais e oplinkhshafad st

signal at a second time interval allocated fixedly, comprising: a first
doptpbhlf (iR RburABfALeeive a first 15 downlink control signal

InStructing; eogt FRISFIREYR i FABBIMIF UL AHI G- [/ B2RS8lond
the uplink shared signal at the first time interval based on the first
dodowniikk comtotelgrakgnsdcoat racdibdmrehittdordigairdceiovateiad bocated
f_sec d 20 dpwnlink control signal at a third time interval allocated
% 9’;’a|‘?c§1 retransmitter unit configured to retransmit the uplink shared

signal 3 ferreaesditnee NBITE KG5FT QUrBa tecrat rapumiinkaesa Rl ink
signal; wherein 25 when the first time interval overlaps a time interval for
shaeedurd@ead b thd heosRcoRtok IR EiteBralePaseds @antigar&econd

do@ﬁﬁr%@%ﬁ%qu@%%ﬁe%ﬁ@gk atthe second time interval. 76

when the third time interval overlaps a time interval
for measurement by the mobile station, the transmitter unit is
configured not to transmit the uplink shared signal at the first
time interval and the retransmitter unit is configured to
retransmit the uplink shared signal at the second time interval
irrespective ofwhether or not the second downlink control signal

IS received.

3. A mobile station configured to transmit an uplink shared
signal at a first time interval instructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, comprising:

a First receiver unit configured to receive a first
downlink control signal iInstructing the first time interval;

a transmitter unit configured to transmit the uplink
shared signal at the first time interval based on the first
downlink control signal;

a second receiver unit configured to receive a second
downlink control signal at a third time interval allocated

fixedly; and
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5. A mobile station configured to transmit an uplink shared signal at a first
time interval instructed by a base station apparatus and to retransmit the
uplink shared signal at a second time interval allocated fixedly, INTTD-504-PCT
comprising: 5 a first receiver unit configured to receive a first downlink
control signal instructing the first time interval; a transmitter unit

configured to transmit the uplink shared signal at the first time interval

based oyl MRl ARYRLIM SO ALIFIRN A8 FESUEGSENFE HHE uptink

configured to receive a second downlink control signal at a third time
shiantenyas atoeeted thitddy sanctd ad etrimemittieuvindobiEgedddn relransettond
the uplink shared signal at the second time interval based on the second

doyg hiIiGREBREE SERRIheMIR URHEN the third time interval overlaps a
time iNtGR&H TPRERIFEMENHEY e RRIP SolPI S LI PR val

unit is configured to presume that an acknowledgement response is
Toreoeiasd nemefotivayicbhenniod sdeosd albnonnktdunttot gl RO UTHE 1S

bile stafi di fclaims 1, 3, 4, and 5, wherej
cofIUSRHATRER EERMGUAY £ PhTAR rbarsh € Gl S S roe
ti e Y IEISHHEEEhRY PeliFEnSm HREEHNkSPRUPESEREF iifed not to

receiving the third downlink control signal. 7. The mobile station
retcenramytidanyeold ekadiarced s 1gnaladithe sRegodsbmedntasval .
first downlink control signal is any of uplink

4. A mobile station configured to transmit an uplink shared
signal at a first time interval instructed by a base station
apparatus and to retransmit the uplink shared signal at a second
time interval allocated fixedly, comprising:

a First receiver unit configured to receive a first
downlink control signal instructing the first time interval;

a transmitter unit configured to transmit the uplink
shared signal at the first time interval based on the first
downlink control signal;

a second receiver unit configured to receive a second
downlink control signal at a third time interval allocated
fixedly; and

aretransmitter unit configured to retransmit the uplink
shared signal at the second time interval based on the second
downlink control signal; wherein

when the first time interval overlaps a time interval
for measurement by the mobile station, the retransmitter unit
Is configured not to transmit the uplink shared signal at the

second time interval.
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scheduling grant and a HARQ indicator instructing retransmission; and

the second downlink control signal is any of uplink 5 scheduling grant
instructing retransmission and a HARQ indicator. 8. The mobile/STativf04-PCT
according to claim 6, wherein the third downlink control signal is uplink
scheduling 10 grant instructing retransmission. 9. The mobile station
according to any one of claims 1 to 5, wherein the time interval for

5 . MeasuRipEhy ifea%‘éetmﬁ%@nﬁ RIFRaAY ISR ii(}ii @f#’srp{ared

of an adjacent cel an identical ffrequency, an adjacent cell of erent
sigrglendy,aafd pstadjacenticetiemaadifférest systeed Wy Aabbasstagibartion
apparatus configured to receive an uplink _20 shared signal from a mobile

apRRRRUSAHTAS UiRpFatd e vak Bk rhins tharanahatipsecond
i ARWRHREFORLICL SIgR A Ehp Fpkile PlRtioRo i fjist Agwnlink control

signal instructing a first time interval for transmitting an uplink shared
signal; 25 tifirsttreceivel vail configureond legaiasithecuptiekedivieed Tirst

igpal itted.by th bile station at the first fime ipterval based
Ao SRR LRt G A S CEHG A B R A Bt cBARS ARG val
transmij at5e5£08M i tapinkhGanted sl péa tisd HimenisianahaliocapFi nk

78 INTTD-504-PCT fixedly based on a reception result at the first i
sheaeil s igna b stokbeeddivatutid enfbuked vl dergetheiplifke Tirst

dow qffﬁﬁi_%%?.l@iéqe g(i(?o(?{%dltime interval, the uplink shared signal being
y |

retransmitted he mobile station based on the
a second receiver unit configured to receive a second

downlink control signal at a third time interval allocated
fixedly; and

a retransmitter unit configured to retransmit the uplink
shared signal at the second time interval based on the second
downlink control signal, wherein

when the third time interval overlaps a time interval
for measurement by the mobile station, the second receiver unit
1s configured to presume that an acknowledgement response 1is

received as information on the second downlink control signal.

6. The mobile station according to any one of claims 1,
3, 4, and 5, wherein

the retransmitter unit 1s configured to retransmit the
uplink shared signal at a time interval instructed by a third
downlink control signal, when receiving the third downlink

control signal.

7. The mobile station according to any one of claims 1 to

5, wherein
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5 second downlink control signal; wherein when the third time interval
overlaps a time interval for measurement by the mobile station, the first
receiver unit is configured to receive the uplink shared signal atiig Br§04-PCT
time interval, the second transmitter unit is configured not 10 to transmit

the second downlink control signal at the third time interval, and the

second receiver unit is configured not to receive the uplink shared signal

at the sgaangeymentarglhy i1, The,f %%Sfa%"q' g?l%qar%‘élsé‘ﬁ OrgiPatth 1 ink

cIaimIO,wEere?r?%wtﬁen therz}rst rece?ver unit fails to receive?he uplin "
schealelisignal githatirst timd intexval, HA@Gecomddieratotter unilsEructing

configured tq transmit a third downlink control signal at a time interval not

rety SIS MEmaNAterval for measurement by the mobile station, and
the secpRd reeRivRidtioghh FicfoigyraeroIressyrdie rRlIhShas%d uptink

signal retransmitted by the mobile station based on the third downlink
scheatud| gighalgaaiit tinesttenelt idructed banss kssiidownimidcoaroHARQ

__signal. 25 12. A base station apparatus configured to receive an uplink

”@ gr%ﬁos'i‘gnal from a mobile station, comprising: a first transmitter unit
configured to transmit a first downlink control signal to the mobile station,
the first downlink control signal instructing a first time interval for 79

8. INTTDBr1-poiri lanskatinganagtiak Shaee ESiged R BTir6t retBRER LRt

config t v in [ r it h je, -
stationug%%ﬂg ﬁ;i;if dtigé%t%%a g?s@{d? gnﬂ%’?#s@?v%nﬁ'%ﬁn r%fgl%)#a I 'ng
grarasacmdriiastsiniger sk snsfidweddn transmit a second downlink

control signal at a third time interval allocated
9. The mobile station according to any one of claims 1 to
5, wherein
the time interval for measurement is a time interval
for measuring received quality at any of an adjacent cell of
an identical frequency, anadjacentcell ofadifferent frequency,

and an adjacent cell iIn a different system.

10. A base station apparatus configured to receive an uplink
shared signal from a mobile station, comprising:

a First transmitter unit configured to transmit a first
downlink control signal to themobile station, the firstdownlink
control signal 1instructing a Tirst time 1interval for
transmitting an uplink shared signal;

a first receiver unit configured to receive the uplink
shared signal transmitted by the mobile station at the first
time interval based on the first downlink control signal;

asecond transmitter unitconfigured to transmitasecond

downlink control signal at a third time interval allocated
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fixedly based on a reception result at the first receiver; and a second

receiver unit configured to receive the uplink shared signal at the second
time interval, the uplink shared 10 signal being retransmitted byNfi@D-504-PCT
mobile station based on the second downlink control signal; wherein

when the first time interval overlaps a time interval for measurement by

the mobile station, the first receiver unit is configured not to receive the

- Hnlgns i ISt time, interyal, t;aﬂ? itter uni

fl%Bco ig%gr%e nlc(?tﬂ t?)ét?l;%%% |tﬁiéﬁeqé%%gqcﬁwﬁirﬁ§%gﬁgg$&gna att %r, and
third timesimtemndl rackihecsecortrecgifdunitid tonfigaeiv®tthe uplink
receive the uplink shared signal at the second time interval. 20 13. A base

Shetadn A R HiguREH R Y cEARCad BRIR harddSighal #Bf ghared
s1 GIRRI R RN APRIRIG A AR RO L COTAN IR BHRRRMYR the

rst downlink control signal to the mobile station, the first downlink
secomgbldiymel imdrueaing izoflrsstigealdtzrvdidae S transmitting an uplink

shared sjgnal; a first, recejver. unit configured to receive the uplink shared
signal (IR LESEATE sETbeT AL LY T Rrsfud i NSt val
foponEaksigamic the\firchEmp bifavatedemd tRasrittertupd confawerhit

_ totransmit a second 80 JNTTD-504-PCT downlink control signal ata
I sygieinfteunesviParesady sitdmyurbialoshaceshedenadliiadt ekt rst

e et Mt At WS ot ndver & e pot

toreiransmiediw thecoatiestatidnkasedtrothe kpcabchdondrkhdardrelime
_ signal; wherein when the third time interval overlaps a time interval
interval, and the second receiver unit is configured not to

receive the uplink shared signal at the second time interval.

11. The base station apparatus according toclaiml10, wherein

when the first receiver unit fails to receive the uplink
shared signal at the first time interval, the second transmitter
unit Is configured to transmit a third downlink control signal
at a time interval not overlapping the time interval for
measurement by the mobile station, and the second receiver unit
I1s configured to receive the uplink shared signal retransmitted
by the mobile station based on the third downlink control signal
at the time interval instructed by the third downlink control

signal.

12. A base station apparatus configured to receive an uplink
shared signal from a mobile station, comprising:

a First transmitter unit configured to transmit a first
downlink control signal to themobile station, the firstdownlink

control signal 1instructing a Tirst time interval for
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for measurement by the mobile station, the second transmitter unit is
configured to presume that an acknowledgement response 10 is
transmitted as information on the second downlink control signaN®BD-504-PCT

transmitting an uplink shared signal;

a Tirst receiver unit configured to receive the uplink
shared signal transmitted by the mobile station at the first
time interval based on the first downlink control signal;

asecond transmitter unitconfigured to transmitasecond
downlink control signal at a third time interval allocated
fixedly based on a reception result at the first receiver; and

a second receiver unit configured to receive the uplink
shared signal at the second time interval, the uplink shared
signal being retransmitted by the mobile station based on the
second downlink control signal; wherein

when the first time interval overlaps a time interval
for measurement by the mobile station, the First receiver unit
iIs configured not to receive the uplink shared signal at the
first time interval, the second transmitter unit is configured
not to transmit the second downlink control signal at the third
time interval, and the second receiver unit is configured not

to receive the uplink shared signal at the second time interval.

13. A base station apparatus configured to receive an uplink
shared signal from a mobile station, comprising:

a First transmitter unit configured to transmit a first
downlink control signal to themobile station, the firstdownlink
control signal 1instructing a Tfirst time interval for
transmitting an uplink shared signal;

a Tirst receiver unit configured to receive the uplink
shared signal transmitted by the mobile station based on the
first downlink control signal at the first time interval;

asecond transmitter unitconfigured to transmitasecond

80



10

JNTTD-504-PCT

downlink control signal at a third time interval allocated
Tixedly based on a reception result at the first receiver; and

a second receiver unit configured to receive the uplink
shared signal at the second time interval, the uplink shared
signal being retransmitted by the mobile station based on the
second downlink control signal; wherein

when the third time interval overlaps a time interval
for measurement by the mobile station, the second transmitter
unit is configured to presume that an acknowledgement response
IS transmitted as information on the second downlink control

signal.
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