-1- DESCRIPTION TRANSMISSION DEVICE 5 TECHNICAL FIELD The
present invention generally relates to an LTE (Long Term Evolution)
system, and more particularly to a transmission device. 1.0
BACKGROUND ART As a communicafien system succeeding the W-
CDMA and the HSDPA, an LTE (Long Term Evolution) system is being
worked on by the 3GPP (3rd Generation Partnership Project), which is
the standardization 1.5 group for HiesWeEPTMAONN the LTE system, an
OFDMA (Orthogonal Frequency Division Multiple Access) system is
being considered for the downlink, and an SC-FDMA (Single-Carrier
Frequency DivisTRAMSNIpESACNEBE\AYSEM is being considered for the
uplink. 20 In the OFDMA system, a frequency bandwidth is divided into
plural narrower frequency bandwidths (subcarriers), and data are

S trahERithetOAN-bé&ihgLBarried on the frequency bandwidths. By

contiguously arraRgingbe SYPCFHIGER VIRV YBKERAMPYIE93dEE T0 an

other though the_subcarriers may be partially overlapped, it becomes
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thetdregueney Baidwipidis. déeite-FDMA system is a transmission

system 30 in which a frequency bandwidth is divided so that plural

terminals can transmit using a different frequency bandwidth among the
10 plBAGKERPIANDIOARTduce the interference between the terminals. The SC

-2- As a communication system succeeding the W-
CDMA and the HSDPA, an LTE (Long Term Evolution) system
is being worked on by the 3GPP (3" Generation
Partnership Project), which is the standardization

15 group for the W-CDMA. In the LTE system, an OFDMA
(Orthogonal Frequency Division Multiple Access) system
Is being considered for the downlink, and an SC-FDMA
(Single-Carrier Frequency Division Multiple Access)
system 1s being considered for the uplink.

20 In the OFDMA system, a frequency bandwidth 1is
divided into plural narrower frequency bandwidths
(subcarriers), and data are transmitted by being
carried on the frequency bandwidths. By contiguously
arranging the subcarriers without interfering with each

25 other though the subcarriers may be partially
overlapped, 1t becomes possible to achieve fast
transmission and improve the use efficiency of the
frequency bandwidths.

The SC-FDMA system is a transmission system

30 in which a frequency bandwidth is divided so that
plural terminals can transmit using a different
frequency bandwidth among the plural terminals to
reduce the interference between the terminals. The SC-
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FDMA system has the characteristics that the variation of the transmitting
power becomes small. Therefore, the configuration of the transmitter of
the terminal can be relatively simplified. 5 In addition, as the transmission
methods in a downlink data channel, tBere are localized transmission
and distributed transmission. In localized transmission, as shown in FIG.
IA, a frequency block is allocated as a unit to each 10 user. For example,

in logplized qnrsmigglontihie TEpreACY SIFEE N INENBROHRANRYation
selective fading are allocated. Generally, localized transmission mae/

I be
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block may be Cfllgd a r.esoutce locgk. IH distributed transmission, as
LV ed.

sh6Wh in FIGE % data resslprpgad c!istrlbuted) across the entire

available bandwibith aifddirefationso the frégaastyiZ<d dlbckeEnads in a
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the frequency scheduling may not be performed due to fast movement
an8WheBESTRUEEH e WARATISSA 88ta is small such as the case of
VolIP. 25 In the LI dysterhi itégirepiradridiss isingle systsho s uppar G .
varjqus sizes of packets  ranging from packets having a larger,size used
in Hrowang L 5% SRS 5 AT RE g SniihLrhe agh
in UsHar thiedikeaxaomheunidatioheEol wize dloty asers kssiifast mbhiag

US?fﬁea%\é!ﬁkEgTCbikaﬂ&t ARG I fSHEeF FeRsRYRSIP s &N HSWUBUESding
transmission Dy a single system, thére A S
are allocated.” Generally, localized transmission may
be effectively used when the size of the transmission
data is large and the frequency scheduling effect is
required to be enhanced. The frequency block may be
called a resource block.

In distributed transmission, as shown in FIG.
1B, data are spread (distributed) across the entire
available bandwidth without relation to the frequency
blocks and transmitted. For example, distributed
transmission is generally used when the frequency
scheduling may not be performed due to fast movement
and when the size of the transmission data is small
such as the case of VolP.

In the LTE system, i1t is required for a
single system to support various sizes of packets
ranging from packets having a larger size used in
browsing a Web site or the like to packets having a
smaller size used in VolP or the like In communications
with slow users and fast moving users as well.

To support both the localized transmission
and distributed transmission by a single system, there
has been proposed a communication device iIn which, when
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has been proposed a communication device in which, when -3- distributed
transmission is performed at the resource block level, one resource block
is divided into plural divided blocks, and the divided blocks are allocated
as the resource blocks. 5 This commu8ication device generates control
information with respect to a mobile station to which the resource blocks
are allocated. For example, the allocated bandwidth is divided into plural

Paf§ Spf i e RELCHPATIAPS SHER apddpRiffeainRAURIPCh&0 Filicrlide

the physical locations of the thus-divided and g enerateo'lacplural resource

bId%kQ%'Fe Levigled Men& BRALNESoBALHIAS. tHINISES S BtqvRbHral

numbei oétheb lesskisge Aladks e bd iéddor disvibktediransnlibsioatdd as
g theglural resa< rc blocks is set equal to an allocation unit of the
divided resourcecbq S to e allocated to a mobile station as a unit and is
defined as "ND'TvhereNDnigratciatag@n nienbee g rgaeeate® canfgpl

theg fipisled e FoM Cf PSP SSI9B6 I DVl 3 IRIUYREEBA '9RPYIFS ch

block as a unit. FIG. 2A shows a case where ND=2. According to FIG
2At{iea ES§SOBF GDLI ackd #ife AdIRFEEBRcks Tifkd exranaliButcthe
traadiissiareld didded ideive padivddistedinesouickliedkspaaresthand
twa élvq:edfrfesgwlcgnblock 25 na ci%/ ng {i divi Ednreﬁﬂlr#k():grs
bloc ecomes a unlfCto cate ﬁ) a mobile s!gtlon n this case,

thel pllisieet iogatibhe dﬂﬂ}@rﬁ@@lrcladﬂ@dl@lmﬁad)ﬂ’}r tistribotes-divided

rag BRI SHEM LI IR RPN B A6 PEIaNS F Y RLtNg a1, BUTISEST o
resource blocks 30 used for distributed transmission.
the plural resource blocks.

In this case, a division number of the
resource blocks to be used for distributed transmission
among the plural resource blocks is set equal to an
allocation unit of the divided resource blocks to be
allocated to a mobile station as a unit and i1s defined
as “Np” (where Np 1s an integer number greater than 0).
Namely, the divided resource blocks are assigned by
regarding the resource block as a unit. FIG. 2A shows
a case where Np=2. According to FIG. 2A, In a case of
Np=2, each of the resource blocks used for distributed
transmission is divided into two parts (divided
resource blocks), and the two divided resource blocks,
namely a pair of the divided resource blocks, becomes a
unit to be allocated to a mobile station. In this case,
the physical locations of the resource blocks used for
distributed transmission are predetermined in
accordance with the total number of resource blocks
used for distributed transmission.

In this case, as shown in FIG. 2B, a specific
signaling format for transmitting the allocation
information includes each field for an ID (UE-ID) of an
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In this case, as shown in FIG. 2B, a specific signaling format for
transmitting the allocation information includes each field for an ID
(UE-ID) of an -4- allocated mobile station, a transmission type indicating
which of localized transmission or distdbuted transmission is to be
performed, and allocation information with respect to each resource 5
block, namely, the resource block used for localized transmission and the

resopigRRlesk Aol OUSEL FPBAMISSIGh- AR & Belgs ford{)p&llocation
information with respect to the resource blocks, subfields corresponding

to H SR I¥ERC O 0 heGAddd ethdGhsRlSS bPA1I8¢ated or
nod-adeedledtischseigneshipshd snbfigldtoAbespgrifigmeltipdaidhe

allogryion piormayaquih I¢3Rect 3 fie esouies blocks s calet oy, e
"bi?map??%\tbase SISt Hatd@hs ortrol B ek INg SuC allscation

inforhagtion aans hyanythanbesasite ruhdisds ofsrcbilEostatlesal ized
allqqpd PRSI RMdAcRliERd tiansaissien Brd distrbired i S¥Bistios-

Non Patent Document 1: R2-062036, "Evolved Universal Radig Access

(EVBREMSS E9BIved UhiddiSail 86 heksrebata i Al essthit@fivork
(E-hiRAdNE €l erall ilebcrimiope Stageo? tisecites a6 Rfe abletks,
DISGHOSURE OF INVENTION PROBLEMS TO.BE SOLVER BY THE,
INVERTIS % Igloweveli,)?he prlgr art deSCHbed above has the ?ollowmg
prabievil Tiad sesuacd bibekpaitd providedly dnédieg Dsysiem-al located
bagdwislh,j el #PCAIRA BARFIETHANO RIS THE method of

consideration of the size of the  _ )
the allocation information with respect to the resource

blocks is called “bitmap”. A base station transmits
control bits including such allocation information as
many numbers as the number of mobile stations allocated
to perform localized transmission and distributed
transmission.

Non Patent Document 1: R2-062036, ‘“Evolved
Universal Radio Access (E-UTRA) and Evolved Universal
Terrestrial Radio Access Network (E-UTRAN); Overall
description; Stage 2,” Section 16 RF aspects

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

However, the prior art described above has
the following problem.

The resource blocks are provided by dividing
a system bandwidth, 1.e., an allocated bandwidth, into
plural parts. The consideration of the size of the
resource block Is being conducted.

When the size of the resource block is 25
subcarriers (375 kHz), there are many transmission data
exist that don’t require one resource block.
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30 resource block is being conducted. When the size of the resource
block is 25 subcarriers (375 kHz), there are many transmission data exist
that don't require one resource block. -5- Therefore, there has been a
proposal in which the size of the resotlsee block is reduced to 12
subcarriers (180 kHz). By adopting this proposal, the size of the 5
resource block becomes smaller and accordingly, the number of resource

blogks aéAed, indhe pEOFRISdpR)sterd RARGMAA FapiPeFtGRSEHeald ze
the degé%g of freedom of allocating the resource blocks to a user may be

indPdaddd HORRARF Cindd Bfeknubib &iestHEssurtR 1hbistIRCRifdighSed 180

thekAeyber of signaling bits is increased. More specifically, there is an
increase in the numbey of bits necessary for the gllocation informat

with reanatt to oot A TS SRR R SH R G
15 mesonuraBebdidsils eecsey femmkbl signanay ageowittinghe, the
allogationrof de Rt PIPASARS YSRE IS aERPOitiPnal o haverkegof

the resource blocks. Because of this feature, the number of signaling bits

incFY R hRBSUHIE T BRI clEsdRPRGHbe PN e SlREE BoRE.

Fofesanole, ahealthe systiny bahdwidgsisukit diH1.0bruabes aiser may

resource blocks isdapprﬂximatel}( 50. .In this case when a m$thod is
hcreased Quever . SINce the _humber,, o resayrce
app[?ea’m which the allocation’information is assigned with respect 10

eabll 26kssdiwcé Mutkasiey sdbe arabding afid bigiml Edgy (Ebsori s

;nciffrg’ﬁ]égégéaan‘.o'oi'ﬁoﬁ%@b‘%%‘?ﬁi%&i"i%saﬂﬁe 2 FaNgMISHRITE8Ee in
the number of bits necessary for the allocation
information with respect to each resource block
described with reference to FIG. 2B.

The number of bits necessary for the
signaling announcing the allocation of the resource
blocks to a user is proportional to the number of the
resource blocks. Because of this feature, the number
of signaling bits iIncreases iIn proportion to the
increased number of the resource blocks.

For example, when the system bandwidth i1s 10
MHz, the number of resource blocks is approximately 50.
In this case, when a method is applied in which the
allocation information iIs assigned with respect to each
resource block using separate coding and bitmap, sixty
(60) or more bits per mobile station become necessary.

In a transmission device according to an
embodiment of the present invention, both of localized
transmission and distributed transmission are supported
in a single system, and even when the number of
resource blocks is increased, the increase of the
signaling bits announcing the allocation of the
resource blocks to a user can be minimized.
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embodiment of the present invention, both of localized transmission and
distributed transmission are supported 30 in a single system, and even
when the number of resource blocks is increased, the increase of the
signaling bits announcing the allocatici®ef the resource blocks to a user
can be minimized. -6- MEANS FOR SOLVING THE PROBLEMS
According to an aspect of the present invention, a transmission device
includes 5 a frequency scheduling unit configured to allocate resource
blocks as a unit to each user, the resource blocks being blocks of

coNEENBvE %ﬁ%ﬂ%&%bzﬂﬁie?ggmrom a system bandwidth,

constitute a first geseprid§lgingocanseasiec t. @ Flutdieeprersetocks,
corist{;tétr? Igral secq:nrda%rsonL]l Ss(:i‘%%h i&gludirg One or more resource
blotke Bf the Blnra{’f resGurce bDlocks cons\{ifu(flng each Hrst group, and
allocate the resoarderisiguiencheisehnede ksndl. Bytdusondigaratbréo

the secong (ygERT? FERRNECILIXKIBsT ek ioAlasRte HRnsaUsSIoRer,

data to the resource blocks in accordance with the allocation; and a
cotthd ifRRALEGS gRASCRgRARD kR gansaeddh
infireaiinaibh serpest itd @sobiie/s@sdn favhich ethetdhe Heatdraupeh,

or one or more th%s cond rouspi:s are allocated A&cordir}%to another
%)nstl ute a Fir r%rOHP mc&u in n%ecutlve
aspect of the present invention; a transnlission device generaies

digalbuied- 2®8@erresolrbeditscks including discretely-distributed

frequency giRceirgIedn PRPSICBRBIMWIFPRPS N@ach including
one or more resource blocks of the plural resource
blocks constituting each first group, and

allocate the resource blocks of either the first
group or one or more the second groups;

a mapping unit configured to allocate
transmission data to the resource blocks i1n accordance
with the allocation; and

a control information generating unit
configured to generate control information with respect
to a mobile station to which either the first group or
one or more the second groups are allocated.

According to another aspect of the present
invention, a transmission device generates distributed-
type resource blocks including discretely-distributed
frequency subcarriers in the system bandwidth by using
the plural resource blocks of the second groups, and
the distributed-type resource blocks are allocated as a
unit.

By having these configurations, it becomes
possible to group resource blocks and generate
signaling information (control information) by
regarding the group as a unit.



the plural resource blocks of the second groups, and the distributed-type
resource blocks are allocated as a unit. 30 By having these
configurations, it becomes possible to group resource blocks and
generate signaling information (contrelinformation) by regarding the
group as a unit. -7- ADVANTAGEOUS EFFECT OF THE INVENTION
According to an embodiment of the present invention, it becomes
possible to provide a 5 transmission device in which both of localized
transmission and distributed transmission are squ orted as a single
syﬁ@%'&%%\ﬁv}%ﬂ: el @b LGN §@cks is increased, the
increase of the gigoalingibity amncuncegidd Bllenatianfofthe IPresence
bl user cai _bgerginimized. BngfeDl%gcmPTLIOd\l %F THE

ocks to
DR‘A\X/‘ﬁ(ﬂgé"rﬂGJ awing show

isa d?awmg showing a Iocalﬁggvtrar?smlssion; 1.5
S FiGraBsna ssdwingdsiontey Aristhigledbodhsmibsibpcald zeais a

dravpRE SHPAUTLAN SXAMA ST FEAYERCNTHIRSHIRS ifdF - #PdSQupported

drawing showing an example of a 2_C signaling format; FIG. 3 is a partial

bIRR dagthRPdRo\FYg teTtangmftREReVibedcddIRidgBher of
emtesneticoflileakesdst iventens&dG. 4iea iinvviegsbovinahe
regyency3n schisduling in 3, ranemissigd deyipSacepsing P e
em iment of the present iINVention,

10 resource blocks to a user can be minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a drawing showing a localized
transmission;

15 FIG. 1B is a drawing showing a distributed
transmission;

FIG. 2A i1s a drawing showing an example of
frequency scheduling;

FIG. 2B 1s a drawing showing an example of a

20 signaling format;

FIG. 3 1s a partial block diagram showing a
transmission device according to an embodiment of the
present invention;

FIG. 4 is a drawing showing frequency

25 scheduling In a transmission device according to an
embodiment of the present invention;

FIG. 5A i1s a drawing showing frequency
scheduling in a transmission device according to an
embodiment of the present invention;

30 FIG. 5B is a drawing showing frequency
scheduling in a transmission device according to an
embodiment of the present invention;

FIG. 6 is a drawing showing a configuration
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FIG. 5A is a drawing showing frequency scheduling in a transmission
device according to an embodiment of the present invention; 30 FIG. 5B
is a drawing showing frequency scheduling in a transmission device
according to an embodiment of the présent invention; FIG. 6 is a drawing
showing a configuration -8- of the resource blocks to be used for localized
transmission; FIG. 7 is a drawing showing a configuration of the resource

blagks th e rsed P SHIPYELS HaNBRISHAYH HEr8 IDa4IYEY
showing a configuration of resource blocks to be used for localized
trahEAIEAS2AP e resource blocks to be used for distributed

transmission; 10FHIG. 97s psdrawihgghiowing reowaxagnple vorefé gieation
respure Blogka s be usgq fonjecalizedornomyisgiop ars allogaieddg 2
maDile station; e 6% 8 drawing showing an exampre of S|gna‘ﬁng
forfrzansa tedbatission device according to 15 an embodiment of the

present inventiog:igS. gOpds 2 UM MBI ALEERTERIA Al giivertiion
format in a transmission device according to_an embodiment of the
pr&Ent iRRHtIGE MEGHSs BUBRinSSHWiRG ahasahiaed: 2 ¢
SigopanG it 8w dha direasihgsioredevice acbdogksiotanisenhasiane fibef
thedrirseéleglgdymégr%lofn' and EIG. 12 is drawing showing an example of

correSpondence be v'\jggr? TheeRIlo Ation information with respect to the

resource blocks bl & fir& gréup adifald ng showing an example where
the resource blocks to be used for localized

transmission are allocated to a mobile station;

FIG. 10A is a drawing showing an example of
signaling format in a transmission device according to
an embodiment of the present invention;

FIG. 10B 1s a drawing showing an example of
signaling format in a transmission device according to
an embodiment of the present invention;

FIG. 11 is a drawing showing an example of
signaling format in a transmission device according to
an embodiment of the present invention; and

FIG. 12 is drawing showing an example of
correspondence between the allocation information with
respect to the resource blocks of a first group and the
resource blocks to be allocated.

EXPLANATION OF REFERENCES
100 TRANSMISSION DEVICE

BEST MODE FOR CARRYING OUT THE INVENTION

Next, the best mode for carrying out the
invention is described based on the following
embodiments with reference to the accompanying drawings.
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25 resource blocks to be allocated. EXPLANATION OF REFERENCES
100 TRANSMISSION DEVICE 30 BEST MODE FOR CARRYING OUT
THE INVENTION Next, the best mode for carrying out the invention is
described based on the following emb8diments with reference to the
accompanying drawings. Q In all the figures, the same reference
numerals are commonly used for the elements having the same function,

and repeated deg¢ripfipps @ sUE] RIPESNISHE YHHEd refelFapaission

device according to an embodiment is described with reference to FIG. 3.

A taRgriadidn MesiceCltradoordingdo i sHhsofitenebitipeipudaig the

inveaiien Perfotis rdjstahdtedepristaidside st itiploielize dotfarsgission

10 quel. The transmissio d%}/ice 100 may be incorporated in, for
elements are_omrtted. .

example; a base Station, amély, a resource block used for the localized

transmission is dividg@nsisiskdpadswhdehaaaardiviiedtesaunce

blagks Al MRS PO UHESRIPT R PR PHACHE ¢4 8riSST PAIOF 18 USES

distributed transmission. As_shown in FIG. 4, the transmission device 100
includes a resoufteWiBERTHBFARtABM Hafo LtcARGtliBe 162, Lhe
fregmenei seredubify shetigprdSéna chntehaiwmaten Benaesating

section, 10 2 ransmission data generating segtion 112, coding. -
e A e L e iR B et 8l ss on
sedrelll0 Ihe 1t6ansmisoiate blevi qRB)CMovayorbeatibrvaichimpted

seqipn ¥og- netmdiermatiisdicapng flag modnet Gachmedisurce
block used for the localized transmission is divided
into plural parts and the thus-divided resource blocks
(divided resource blocks) are allocated to a user who
uses distributed transmission.

As shown 1n FIG. 4, the transmission device

100 includes a resource block (RB) allocation ratio
switching section 102, a frequency scheduling section
104, a control information generating section 106, a
transmission data generating section 112, coding
rate/data modulation determining sections 108 and 114,
and mapping sections 110 and 116. The resource block
(RB) allocation ratio switching section 102 inputs
information indicating the mobility of each mobile
station (UE) and information indicating traffic of the
mobile stations such as size and type of transmission
data. The frequency scheduling section 104 inputs
propagation path information of each mobile station
such as the status of the downlink propagation path,
the priority information of the mobile station, and the
output signal from the resource block allocation ratio
switching section 102. The output signal from the
frequency scheduling section 104 is input to the



25 station (UE) and information indicating traffic of the mobile stations
such as size and type of transmission data. The frequency scheduling
section 104 inputs propagation path information of each mobile station
such as the status of the downlink propHgation path, 30 the priority
information of the mobile station, and the output signal from the resource
block allocation ratio switching section 102. The output signal from the

regupRGOICHRIHINGARSERD HhiSiaRYHY tBe A oo nfpinaties

generating section 106 and thé transmission data generating section 112.

ThERASR SHAQNT SR tRe SEREERRINEES LEAB alihg secthif WstRUTt

inpsii gt dading tie/dasm noolblaiiofdroeteivining:seatwpillp, sedtion

th tput signal from the , transmjssion data generating segtiqn. 112 is

et ol g0 S ot o et et e gl L

5 mapliey sddibndl e pathd @Bitp@riyreh éroauthe tosingnate/daiam the
m%@ﬁi@?m”wﬁ%ﬁ?&@ﬂé@tﬁﬂgn@é&ﬁ% cppyohigfyAIeNto
The mapping section 116 inputs the quiput signal from the coding

rattRRuL N atSHEL R AhRIRP SRR A HREGA LR ELiSRS 8. 114-
Thehesatipp biecksaloeaten nato swipnlirg divesastiop J-02<ijeralingsom
maohile stations to perform_localized transmission.and mobile stations to
o R B o L TR S B SRRy 208
10 tham@bqwmmmmr@!;taiibﬁC(UrE%timinforﬁimiomam&a@@_&@fﬁ&pn
and fe JKpUE Ffe BRALSER DLopl ARC IRy SRS IS 408 AR
further determines a ratio between the resource blocks to be allocated to

thénﬁ’%%ﬂé‘gﬁﬂﬂngefﬁﬁrﬁ%'rfbmﬂ section 114 and data and outputs
data.

The resource block allocation ratio switching

15 section 102 determines mobile stations to perform
localized transmission and mobile stations to perform
the distributed transmission based on the information
indicating the mobility of each mobile station (UE),
the information indicating traffic, and the like. The

20 resource block allocation ratio switching section 102
further determines a ratio between the resource blocks
to be allocated to the mobile stations that perform
localized transmission and the resource blocks to be
allocated to the mobile stations that perform

25 distributed transmission, and inputs the determined
value of the ratio to the frequency scheduling section
104 as resource block allocation ratio information.

The resource block allocation ratio switching

section 102 determines that, for example, a mobile

30 station having high mobility and a mobile station
transmitting traffic having small data size such as
VolP are the mobile stations which are to perform
distributed transmission. Further, upon determining
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localized transmission and the resource blocks to be allocated to the
mobile stations that perform 25 distributed transmission, and inputs the
determined value of the ratio to the frequency scheduling section 104 as
resource block allocation ratio informatich: The resource block allocation
ratio switching section 102 determines that, for example, a mobile 30
station having high mobility and a mobile station transmitting traffic having

smallslala $BESHFBRSr Y B0 AFINEHBOPE BigHeas wihiare tpperform

distributed transmission. Further, upon determining -11- the allocation

ratlSSAHE tEsSUkE 1tk OFR T A UF BB RUNSEIbAG aftE SHMERING02

sedqtimy 3 dacrenses thee atef ot eesouiasebbdksciito calekbica petforrn
distibuied ragszission when for examale; Shgrc.are papy mobis
sta[?ions%aving hig mob ﬁy of there arg many mobile stations that’
trahbmitaradiie datayiavial blsmaltaddosize bast ag imvetP.motki lity or
fregHeney %ﬁ*@%ﬁ%?/ SREIIL04 ElPFaies reprCe PIRRER IR CRFAFFiC

mobile station_base [

le,

1.0 on the input information indicating the
préfakALBR PRI oAhEMAdiFakaosd ZRiofH G matiBn VAl ating
priority of the mobile sfategseany thaceshil déalask@tipoatiarpmtio
information Herein, the prioyi ini(orm%tion refers tobdigiitize 15.
o a qcate%hreSOU{Ee OCKs. £Q %acﬁ)mo 1le station based
information with respect to"each mobile station by considering the items
sucin at ehetngrut rekrifs misdid o e § nadtca Thonglcthanrasgation
afBLRACKSES #ife RGBT SEARIdHANS PSR B A a%Gion
transmission rate, actual throughput, and an_allowable 20 delay in the
paéﬂgﬁﬁﬁﬁhﬂ&ﬂ&{lorlty of the mobile stations, "and the
resource block allocation ratio information. Herein,
the priority information refers to digitized
information with respect to each mobile station by
considering the i1tems such as whether a retransmission
request i1s iIncluded, an elapsed time after packets are
transmitted from a transmission terminal, a target
transmission rate, actual throughput, and an allowable
delay In the packet transmission.
For example, the frequency scheduling section
104 adaptively switches the allocation ratio between
the resource blocks which are to perform localized
transmission and the resource blocks which are to
perform distributed transmission at every predetermined
cycle such as at every cycle of scheduling based on the
status of each mobile station such as a channel status
and the resource block allocation ratio information
determined in accordance with the traffic. By doing
this, the throughput of a data channel may be iIncreased.
Further, the frequency scheduling section 104 may
switch the allocation ratio between the resource blocks

which are to perform localized transmission and the
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For example, the frequency scheduling section 104 adaptively switches
the allocation ratio between the resource blocks which are to perform
localized transmission and the resource blocks which are to 25 perform
distributed transmission at every predelétmined cycle such as at every
cycle of scheduling based on the status of each mobile station such as a
channel status and the resource block allocation ratio information

dejesAELe APFOEIANCHIERNerEaTte, BepthpmGiise Hisiheerghput
of a data channel may be increased. Further, the frequenCﬁéhedullng

seliGHE0Y AR CBWALh thel aNRBLoRPA TP HefiReRdnenedf S hikys of
whéghcirentolpelorstatadlzeddrtisnassiananddee ki gebdwek blocks
whic‘n are t ioerform djstribut.gd traj;:nsmissi nata Long r ?eriod bas%d on
all calQ,r on ratloq inftorma hon etermin % n aﬁcor ance
the status of each mobile station such as the résource block allocation
rativlitiforizeiof o tdritined Byactoragnddd suithtthe teeivt Byldaiay thie,

the,e ey be RETIAEIPIYNRGRAY SATRBTCE MANdRs CaRR e ¢ he

the switching is performed at every cycle of scheduling. For example, as
shSWA HERIE 9, kRe PREFRITGS ALABMRS Yo &¥h o 2Odi RERRAHE Haga

to 10 be transmitied iejeomntiled tragsmissmm dnd FEGdata fo tiee
trapsmitted in distriputed transmission b ing the resource block as an
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disaéh isanspa tdsslirée bheke htwig disaesmniaiitutendsthe data

regyenyy HREAEIAEHRE SYTIAT SEPTVIFHRE fRehPPEEY N NEsing

resource blocks that are blocks of consecutive_frequency subcarriers

dividi®tl FERAHE S AT andHiRA REPSRIELABN UhktBy difEehs, the

frequency scheduling section 104 allocates distributed-
type resource blocks having discretely-distributed
frequency subcarriers in a system bandwidth to each
user by using the resource blocks that are blocks of
consecutive frequency subcarriers divided from the
system bandwidth as an allocation unit. By doing this,
It becomes possible to eliminate the use of signaling
information that i1s necessary when distributed
transmission is to be performed.

Further, when distributed transmission is to
be performed at the resource block level, the frequency
scheduling section 104 divides one resource block iInto
plural parts, for example, “N” divided parts (where N
IS an integer number greater than 0). Namely, the
frequency scheduling section 104 allocates the
distributed-type resource blocks as the resource block
with respect to a user who uses distributed
transmission. Herein, the resource block may also be
regarded as a unit for mapping users or, for example, a
unit for allocating a certain user.

For example, as shown in FIG. 5A, the



it becomes possible to eliminate the use of signaling 20 information that is
necessary when distributed transmission is to be performed. Further,
when distributed transmission is to be performed at the resource block
level, the frequency scheduling sectiei1 304 divides one resource block
into 25 plural parts, for example, "N" divided parts (where N is an integer
number greater than 0). Namely, the frequency scheduling section 104

allqqades ife Itipdad 1IPR) rASOGROPIOE R a8 INF ERSSUISPIPES ot e

respect to a user who uses distributed 30 transmission. Herein, the )
redOlPEXDIEN B 458 heP IR ISY SR LFiiP ks d5erths, b me
exampésc ei onit {ercalwEdbnp eesrteheusarsbarexarhiliecks sewn iespect

FIG. 5A, the -13: frequency.scheduling section 104.divides ope resource, -
pICER 1 ral Do Uit A5 Hd e B e d b b R i e
5 thesitabhirshitbawitheedgann ©@iskrd hhbesctdistnisutkesiansmsigsibnas

to hirgnghils-s statipnsdhghperiarmeqistribsiied EaRsrEssion as two
users. As shown in FIG, 5A, the frequency schedulln%:ectlon 104

all G HLt B RS GhECBeddit RbdecRtGiReBht Ble R REKRe ARG
exg@ptmn @sishovks NFdGd pBFeltihe frespiescy scheduling section 104

foquency drectio alielbol L nAELRIEe BRcR G rabodcl 5 ueks
10 whbthgsefdismibarsey tiaabeikslan® hectdioiie d@donsthad peifden Are
dispBEGEANBTERIOTTPHE I DYAYSHErESr SXEARR B PUHEs in
FIG. 5B, the frequency scheduling
the frequency direction and allocate the resource
blocks with respect to users who use distributed
transmission to the mobile stations that perform
15 distributed transmission such as two users. For
example, as shown in FIG. 5B, the frequency scheduling
section 104 allocates first blocks and second blocks to
different users.

In FIGS. 5A and 5B, the first two symbols

20 represent pilot and signaling bits, 1.e., a pilot
channel and an L1/L2 control channel.

In distributed transmission at the resource
block level, a frequency diversity effect cannot be
obtained unless plural resource blocks, namely plural

25 distributed-type resource blocks, with respect to a
user who uses distributed transmission are allocated.
Because of this feature, In such a case of traffic data
whose size i1s small such as VolP, all data may be
included into one resource block and the frequency

30 diversity effect cannot be obtained. 1In a case of VolP,
the data size of one packet is, for example, 180 bits.

As described above, by dividing a resource

block into N parts, it becomes possible to allocate the
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section 104 allocates first blocks and second blocks to different users. In
FIGS. 5A and 5B, the first two symbols 20 represent pilot and signaling
bits, i.e., a pilot channel and an L1/L2 control channel. In distributed
transmission at the resource block lev@éa frequency diversity effect
cannot be obtained unless plural resource blocks, namely plural 25
distributed-type resource blocks, with respect to a user who uses

disikyteq UaasmispipnaCAlloseirdrRerause Flipderdradn suiagle
case of traffic data whose size is small such as VolIP, all data may be
inclRRMRESod Aoul Biotit ShE the et advBe3d aRRWiGRREPCKS ,
canheirshgbtiinede isd tgsaiog Vi gthendsiagiaceaisireypackpd st for
example, 180 bit§h As desifribfid arl?gv?, lg{tdividin a resqfurce block jinto

e

N parts, it becomesep(%%lfb & fo aldthe Ll p cket'dA altrﬂgatsc%%{'on
otHbisganeinrierddortdinde Inboumnstiliock v Nhistebpedtyge the

resvkGa BIOSKS t NSHEDBICHRARENP ISR Va5 1ibeREed rENe
control information generating section 5 106 generates control

infélhl afAtERh Rys ke oftReaHRIBAY s%ﬁfb%a% WiicISRfetkQBurkes -

blocks are allocatied hyotigritearaney defteduiod skstdoAOdetea sadingg
rate/da(liia mo io& dFeterminin sectiodm-108 det_grmineé, a c%ding rate
ing, rate, an at

ectio etermines, a_co
anga atarlo modulation vaf&e hat are used when the conefro

infoockthaitis aranganltied . thtmappingssdtivhen0 Peefoans thie data
Mo OR-ATYhFPF 2T $131,346 fieigsgnined by the coding rate/data

modulation determining section 108 and
The mapping section 110 performs the data

modulation and coding that are determined by the coding
rate/data modulation determining section 108 and
performs mapping on a physical channel. As a result,
the control information i1s transmitted.

The transmission data generating section 112
generates transmission data in accordance with the
number of resource blocks allocated to each mobile
station. For example, the transmission data generating
section 112 determines the amount of transmission data.

The coding rate/data modulation determining
section 114 determines a coding rate and a data
modulation value with respect to the data of each
mobile station allocated by the frequency scheduling
section 104 and the control Information.

The mapping section 116 performs the data
modulation, coding, and mapping on a physical channel.

Next, a specific example of the operations of
the above-mentioned frequency scheduling section 104 is
described in detail.

As described above, when the system bandwidth
iIs divided into plural parts, each of the divided



1.5 performs mapping on a physical channel. As a result, the control
information is transmitted. The transmission data generating section 112
generates transmission data in accordance with the number of resource
blocks allocated to each mobile 20 statldn: For example, the transmission
data generating section 112 determines the amount of transmission data.
The coding rate/data modulation determining section 114 determines a

CORRAJRFANL FRtMPRUIRN MaliR WER rBIRRAK o theriats pg each

25 mobile_station allocated by the frequency schedulln%ﬁsectlon 104 and
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mackionceodihgckrd otaERingedn byphykicatldnanreh ABkb catatific
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scﬁecﬁ cfngcé%%tléjn 18i £ e@c?ged in det r‘r{e descl\Iﬂ?Ed asoo%/[e] JpLgger

5 thensyshen (giretéth ﬂtﬁmdéa intoPhgrai ﬂ@ﬂt@; EBtoak tios disuies- 15uch
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invention, the number of resource blocks obtained by dividing an
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nueties d ieaiathaf héhe identificationertebosuchfas idedditipdieon a

nuggbéaés ellre %llocate%todtheqresourlc_ﬁ blo ilis to |ge8ftlfg the r ce.

blocke “inthis” embodment of the presen?lnven lon, Tor examp , a &se
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number is allocated to those grouped resource blocks.
However, this embodiment of the present invention may
15 be applied to cases where the division number is lower
than 48 and greater than 48. Further, the above number
of resource blocks belonging to the first group is
merely an example, and the embodiment of the present
invention may be applied to cases where the number 1is
20 less than 3 and the number i1s greater than 3.

For example, as shown in FIG. 6, when one
resource block includes 12 subcarriers (180 kHz), the
first group has 36 subcarriers (540 kHz).

Further, there are provided other groups as

25 plural second groups each including one or more
resource blocks from each first group. For example,
from among three consecutive resource blocks iIn each
first group, resource blocks located at the same
location in the first groups are grouped, so that

30 second, third, and fourth groups are provided.

The resource blocks are allocated to users
who use localized transmission by regarding each of the
first, the second, the third, and the fourth groups as
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number is allocated to those grouped resource blocks. However, this
embodiment of the present invention may 15 be applied to cases where
the division number is lower than 48 and greater than 48. Further, the
above number of resource blocks belehging to the first group is merely
an example, and the embodiment of the present invention may be applied
to cases where the number is 20 less than 3 and the number is greater
thap 3, fqF example, as shown in FIG. 6, when one resource block

includes 12 subcarriers (180 kHz), the first group has 36 subcarriers (540
kHz). Further, thdfe 3R1%0GRER otlfe 86 SEe YD PIIA\CHEnE
graupsreachtieendipgraferosmdsviddoIk e binpke oy sabied st Bingup. A
FonSKITRI IR A ong e sansesivg Iesoos plogks in.each fst
group, resource blocks Tocated at the same™ [0cation in the fifst groups are

grdipdf seah@rBryssonedtllithangdodite ghape BEptddded. THen,
resyEce RSk Rrespiasied 1 BsRTsunbe 4SBYPGRITAE FeReMISSIYbY

regarding each of the first, the second, the third, and the fourth groups as
-1EPHRL AR tRs'$ALE -a bAEE stEbR 'na@ﬁﬂlbdéﬁ’ kR nfteth&difrource
dopyhbick Eeqoeryisaieininaife nfibietstgiroupnisumgsstarcbiandly
Stalin edt[BOrénté‘eé%en%‘v‘v*ﬁ‘aﬁcﬂ%de‘ﬁ‘]”%sto {he,8a8¢ Safione T Nfor
chamel Statds 1s announced y using the frsf group as a unit. THe tota
bane@iitly dhthealeaonet bibaksisonstiamed e fibegreopide station
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receiving channel status. Namely, the mobile station )
included in the first group (three resource blocks iIn

this embodiment) and announces the averaged result as
the channel status of the first group. By doing this,
the frequency scheduling may be applied to the
allocation of resource blocks of the second through the
fourth groups as well while neither measuring at a
higher resolution than iIs necessary nor performing
feedback i1s necessary. Namely, 1t Is not necessary to
measure data of the receiving channel i1n each group nor
to perform feedback.

To a user who transmits data having small
data size, the allocation i1s performed by using the
second through the fourth groups as a unit. When the
allocation is performed by using the second though the
fourth groups as a unit, the channel status announced
from the mobile station has the same value; therefore,
the allocation is performed based on another condition.
On the other hand, for a user who transmits data having
large data size, the allocation is performed by using
the first group as a unit.

To a user who uses distributed transmission,
In accordance with the division number of the resource



averages the channel status of the resource channels included in the first
group (three resource blocks in this embodiment) and announces the
averaged result as the channel status of the first group. By doing this, 15
the frequency scheduling may be apptiéd-to the allocation of resource
blocks of the second through the fourth groups as well while neither
measuring at a higher resolution than is necessary nor performing

feqoingelds NeERSSAPs tYATBEH el ISHYPIIEFES BRIV AR 29 IBeRaUrg Mata of

the receiving channel in each group nor to perform feedback. To a user

wHoHAEATRIIME HaRint SmARIRIM SR ePIRCAR Ao iPdriormdipBip 1Y -
using the isrgotddhehighdhadoitiogetips Bsralnikedbantee B¥ocks of

allqcation.is performed by using the second though the fgurth groups as
o e R S e SR, S S SR 3 f feo-
5 valtigpeherefoneiretre dibeakion bediisiral sscratedothdn sdnditiorted
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size, the allocation is performed by using the first group as a unit. To a
r
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numbes of-the tebodtes -iif- plosks ithe tisjifouipd-typre resanecanblobks of
are _allocate ing the resource blocks as a pnit. Namely, , by using the
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generated. In this case, from among three consecutive resource blocks in
thé’Vfi\%f‘gWLﬁ),Qfé’éérﬁQ%uW%f is 2, as shown in FIG. 7, two

(2) distributed-type resource blocks are in each of the
fifth through the seventh groups.

15 Next, the allocation of the resource blocks
to a mobile station that performs the above-mentioned
localized transmission and the allocation of the
resource blocks to a mobile station that performs
distributed transmission are described.

20 The RB allocation ratio switching section 102
determines a necessary number of resource blocks to be
used for distributed transmission based on the rate of
the mobile stations that perform distributed
transmission and traffic amount. Here, the rate of the

25 mobile stations that perform distributed transmission
refers to, for example, a ratio of the data size of the
mobile station that performs localized transmission to
the data size of the mobile station that performs
distributed transmission. FIG. 8 shows a case where

30 six (6) resource blocks that are to perform distributed
transmission are generated. Namely, the number of
distributed-type resource blocks that are to perform
distributed transmission is six (6) because the
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the distributed-type resource blocks as the division 10 number located at
the same locations in the first group are called fifth through seventh
groups. For example, when the division number is 2, as shown in FIG. 7,
two (2) distributed-type resource blockk&are in each of the fifth through
the seventh groups. 15 Next, the allocation of the resource blocks to a
mobile station that performs the above-mentioned localized transmission

ang 1 28aGeN i th [RoHIRRIPIOgK A GNIE SREINPELPBTBERS as

distributed transmission are described. 20 Thé RB allocation ratio
svvﬂcl'ﬁﬂ@%ection 102 determines a necessary number of resource blocks

to be used for disgioujed iansnissicmicaseschre thelrite) ob élot inmbile 04
Staatfﬂ;s that perform dlstrlbube trzkrgsmls%lgn Fnd tliaffIC iuinzo&r_}t. Here, the

rat® of the: 25 moDBiTe Stations trat pen%?m distibuted transmission refers

to,t@;ﬁmmi@si_amgtt@om@ dead i;!z@ sihd imnpile éua;i@h iIsatgrs@mthe
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distributed transmission. FIG. 8 shows a case where 30 six (6) resource

bIdRRYEn R (SIBLREMA MRS ReRer ik sRATEGehlRaks used for

Nadrielt.rthbuntstber dndistiibsashtyaeaeadroe dtaaks that are to
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performed by using theé tesource block as” a unit. Next, the frequency

sclengingcestidine 0¢hallalessitatureyotiing:dtoe [otklisdd group

tragsmissigRy i thepebilg sigiimdy Rigkage ey section 104
allocates the resource blocks to each mobile station
that performs localized transmission as described below.

FIG. 9 shows an example where the resource
blocks are allocated to the mobile stations that
perform localized transmission.

The frequency scheduling section 104
allocates the resource blocks to the mobile stations
that perform localized transmission based on the
channel status such as Channel Quality Indicator (CQI)
announced from each mobile station.

The frequency scheduling section 104
classifies the mobile stations that perform localized
transmission into the mobile stations that transmit
larger size data and the mobile stations that transmit
smaller size data. For example, the frequency
scheduling section 104 sets a threshold value of the
data size and classifies the mobile stations based on
the threshold value.

Next, by using the channel status announced
from the mobile stations, the average of the channel
status announced from the mobile stations that transmit
smaller size data is obtained with respect to each



10

15

20

25

30

resource blocks other than the resource blocks that have been
determined to be the resource blocks used for distributed transmission
are allocated. As described above, the mobile station 1.0 announces the
channel status by using the first group-J&s-a unit. The frequency
scheduling section 104 allocates the resource blocks to each mobile
station that performs localized transmission as described below. FIG. 9

sh@yy S @WL{ﬁe Whess-de IBRUHEnBet PIOFKR B OCHBATOLINS is

mobile stations that perform localized transmission. The frequency

schReRHRLEEEFSd 04 TAR BHRORE REINLe Y5ks t8 hORTpNRINg the
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siafus eh & Chapnel Qually lnricalgr (300 snatnced fiam eag e o
mobile Station. The frequency scl'tm)edfullng section 104 dlassifies He’HP
mdbile sEatisik taoprform localized transmission into the mobile

stations that tranggit25 Iﬁﬁgetrrgzq:ﬁ@@targir@@rmom%ﬁtaﬂﬂgs_H}?énne|

transmit smaller size data, For example, the frequency scheduling

se&feittss Sdistr8GRAd Gaptak tnd ERatibrapaAdsidadrer size
malglestationgrasedontzmthepsheldaphige 30 Nepthidbychsingdle status

chagn 'ﬁé?‘ﬁ%ﬁ‘ﬁ‘i‘%”%&eéj& igrfrsth&fgebyﬁaﬁga?% té‘r?% YPLA9%§ e hata,
channel status announced from the maobile Stations that transmit” smaller
sizthiatd lreitafeoupit eespbloeadash -19- itse graupl kerstakion that
NuFPEhoh TELI§ SiRJlopsds Aregsgleamingde e, "WRBCMBEITY &'SE¢ 4% on
obtaining the average of the channel status. For example, the number.
that transmits larger size data refers to the mobile
station having the best channel status among the mobile
stations that request the transmission of larger size
data. On the other hand, the mobile stations that
transmit smaller size data refer to the above-mentioned
predetermined number of mobile stations that request
the transmission of smaller size data.

Further, when the channel status of the
mobile station that transmits larger size data i1s less
than the average of the channel status of the mobile
stations that transmit smaller size data, the first
group is divided into plural resource blocks and the
divided resource blocks are allocated to the mobile
stations that transmit smaller size data. For example,
when the number of the mobile stations used for
obtaining the average of channel status is the same as
the number of resource blocks to be grouped as the
first group, each of the resource blocks is allocated
to one of the mobile stations. In this embodiment of
the present invention, if the number of the mobile
stations to be averaged is three (3), those mobile

stations can be allocated to three (3) resource blocks
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is the same as the number of resource blocks grouped as 5 the first
group. Next, in the first group, when the channel status of the mobile
station that transmits larger size data is greater than the average of the
channel status of the mobile stations tR&-transmit smaller size data, 10
the first group is allocated to the mobile station that transmits larger size
data. Here, the mobile station that transmits larger size data refers to the

MeRRsTRIAE PAYNErBe PRPLENNShstatuT-RoBY dhe Mobilenatations

that request the transmission of larger size 1.5 data. On the other hand,
tnd FoBHE SR RO Ha BYASA AL 2 AR FSIEP oied TV 1ded into

abnwwr(eyeéewedetmmmmhawhgom&)staﬂznbdiﬁtweiqmtand
the rans |ssg fsmaller S|ze FSur(tjlhrer wh?n the:ctdaq:nelﬁbetu%gglle
the 8mololle S a ion t%a%'t?ans arger siZze data’ 1S ess than

aveitgit isinise thatnd sa1ss btttﬁnﬁml)!)ﬂdf sawmshsd@gatransmit smaller
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divided resource biocks are allocated to the mobile ? 5 stations that
traRQWR<albn EREMREA OFo ASRENAE 1 RthePaRE MDA ! e ARsBAE 1bed
statipoh upeddgienbtainiog e avamge of channel status is the same as

the number of re qurg blocks to be grouped as the firs p
the resource bloc s iS a?locatea Oto onfeBO thg%obl% éﬁ’ oh]ns’i rlﬁ"(:ﬂ]rmatlon

embbtimeessgietie treséanvaitibhe ifstahioer bhekuchesileathtidhee 1d
to b pvarRopd igtresds). SHossHmMePIe ST S e LSRG, a

three (3) resource blocks -20- constituting the first groui) For example the
transmission type indicating which of localized

transmission or distributed transmission is to be
performed, and allocation information with respect to
the groups of resource blocks. For the allocation
information with respect to the groups of the resource
blocks, sixteen (16) sub-fields corresponding to the
number of the first, the second, the third, and the
fourth groups are provided In this example..

For example, In a case where zero (0)
indicating localized transmission is assigned as the
transmission type and the information indicating the
first, the second, the third, or the fourth group is
assigned as the group information of the resource
blocks, each sub-field of the allocation information in
a group of resource blocks indicates the corresponding
first, second, third, or fourth group, and the
information indicating whether allocated or non-
allocated in each of the first, the second, the third,
or the fourth group is assigned; for example, one (1)
Is assigned when allocated and zero (0) is assigned
when not allocated.

Further, for example, In a case where one (1)
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resource block having 540 kHz bandwidth is divided into three (3)
resource blocks having 180 kHz bandwidth and the divided resource
blocks are allocated to the mobile 5 stations that transmit smaller size
data. Next, the control information ger@bted by control information
generating section 106 is described with reference to FIG. 10A. As shown
in FIG. 10A, the control information 10 with respect to the mobile stations

INClACSRACIIFIY St i B ¢RI @&5%%@?6?@?&%‘&%‘@%@ &s the

transmission type indicating which of localized transmission or distributed
trahERARTIASR EB%et}ﬂeﬁoﬁ‘Hé’d e ARESfBR YOI ARG RT I et
1.5fihEtgroupd rtresodrceskeloeket i ay Hoei plldcatiassinfprethtias vnthe group
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transm|55|ont e and the information indicating the first, the second, the

thif® r%?é’f%ﬁh &tbapis a§§@ﬂ%8"a§\{ﬁé3grod;§ Adhogrkesthand the
resmufea-Astilooksi atb subrigldhtitiecatiosdiotnfertnaipniona

group,of re ourcebl ks indicates the corresponding first, second, thi
or ?fl;htljlt‘{?] gr%up, and%?'e |r?fofn%btron%ﬁ%lcaflng%/\Me?t%erkj%caFe grérgorgroulo
alldsates s gactof therfirsexanrpdeconanehe(th)rd 1 SO as gkgfoeekhvwdreop

Is ap et der ermRlereng 6 'ﬁsas&wﬁ&ﬁ%emvﬁ@p%@taad FSE @
is assigned when not allocated: Further, for example, in a case where
one (1) Next, the control information generated by

the control information generating section 106 is
described with reference to FIG. 10B. Here, the
control information is described when plural groups are
allocated.

As shown 1n FIG. 10B, the control information
with respect to the mobile stations includes each field
for an ID (UE-ID) of an allocated mobile station, a
transmission type indicating which of localized
transmission or distributed transmission is to be
performed, the allocation information of the resource
blocks In a prescribed group, the information
indicating the group of the resource blocks, and the
allocation information in the group assigned in the
information indicating the group of the resource blocks.
For the allocation information of the resource blocks
in the prescribed group and the allocation information
in the group assigned in the information indicating the
group of the resource blocks, sixteen (16) sub-fields
corresponding to the number of the first, the second,
the third, and the fourth groups are provided.

For example, in a case where zero (0)
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-21- indicating distributed transmission is assigned as the transmission
type and the information indicating the fifth, sixth, or seventh group is
assigned as the group information of the resource blocks, each sub-field
of 5 the allocation information in group&a# the resource blocks indicates
the location where the fifth, sixth, and seventh group, respectively, is
allocated, and the information indicating whether allocated or non

allqrrige A ied b &2A $XHH Of FaSMEsHh 8FPYS 1e9§§ i’ﬁﬁiéﬂeg'sfgfhe

example, one (1) is assigned when allocated and_zero (0) is assigne
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blocks,_sixteen (16) sub-fields Corresponding to the number of the first, the

seé§§£9ned when allocated and zero (0) is assigned when
not allocated. Further, to each sub-field of the
allocation information of the resource blocks in a
prescribed group, the information indicating whether
allocated or non-allocated in a group other than the
group assigned by, for example, the group information
of resource blocks i1s assigned; for example, one (1) is
assigned when allocated and zero (0) i1s assigned when
not allocated.

Further, for example, In a case where one (1)
indicating distributed transmission iIs assigned as the
transmission type and the information indicating the
second, the third, or the fourth group is assigned as
the group information of the resource blocks, each sub-
field of the allocation information in groups of the
resource blocks iIndicates the allocated location of the
fifth, the sixth, and the seventh group that are the
groups of the distributed-type resource blocks
generated from the second, the third, and the fourth
groups, respectively, and the information indicating
whether allocated or non-allocated in the fifth, the

sixth, and the seventh groups is assigned; for example,



the third, and the fourth groups are provided. For example, in a case
where zero (0) -22- indicating localized transmission is assigned as the
transmission type and the information indicating the first, the second, the
third, or the fourth group is assigned ag3he group information of the
resource 5 blocks, each sub-field of the allocation information in the
group assigned in the information indicating the group of the resource
blagka indisptes thesUiphibe SrraRdainpobiterr thsdovdroraup) ang
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example, one (1) is assigned when allocated and zero (0) is assiﬂged
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and the information jindicatin Erﬁe second, the thjrd, or the fourth,qroup is
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group that are the_groups of the distributed-type resource blocks
described with reference to FIGS. 11 and 12.

As shown in FIG. 11, the control information
with respect to the mobile stations includes each field
15 for an ID (UE-ID) of an allocated mobile station, a
transmission type indicating which of localized
transmission or distributed transmission is to be
performed, the allocation information In the resource
blocks of the first group, and the allocation
20 information in the first group.

As shown 1n FIG. 12, to the allocation
information in the resource blocks of the first group,
the allocation information of the resource blocks
constituting the first group is assigned. For example,

25 1In response to the allocation information in the
resource blocks of the first group, the combination of
the resource blocks to be allocated is predetermined.

To the allocation information in the fTirst
group, the information indicating whether allocated or

30 non-allocated i1s assigned by using the first group as a
unit; for example, one (1) is assigned when allocated
and zero (0) is assigned when not allocated.

According to an embodiment of the present



30 generated from the second, the third, and the fourth groups,
respectively, and the information indicating whether allocated or
non-allocated in the fifth, the sixth, and the seventh groups is assigned;
for example, -23- one (1) is assigned win allocated and zero (0) is
assigned when not allocated. Further, to each sub- field of the allocation
information of the resource blocks in a prescribed group, the information
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example, other than the group assigned by the group information of
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blocks ot eefinst gckip, aedéheadlilensdion ch Giintermatioper thecbrseach
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combination of the resource blocks to be allocated is predetermined.
announcing the allocation of the resource blocks to a
user.

In the above description, the present

15 invention is described by being divided into several
embodiments. However, it should be noted that the
division of the present invention into several
embodiments 1s not an essential element of the present
invention. For example, two or more embodiment may be

20 combined on as as-needed basis. To promote an
understanding of the present invention, specific values
are used as examples throughout the description.
However, i1t should be noted that such specific values
are just sample values unless otherwise described, and

25 any other values may be used.

The present invention is described by
referring to a specific embodiment. However, a person
skilled in the art may understand that the above
embodiment is described for illustrative purposes only

30 and may think of examples of various modifications,
transformations, alterations, changes, and the like.
For i1llustrative purposes, the apparatus according to
an embodiment of the present invention is described



To the allocation information in the first group, the information indicating
whether allocated or 30 non-allocated is assigned by using the first group
as a unit; for example, one (1) is assigned when allocated and zero (0) is
assigned when not allocated. Accordi#pbto an embodiment of the present
-24- invention, the consecutive plural resource blocks constitute the first
group; the resource blocks located at the same location of the plural
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either the first group or one or more of the second groups can be
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the entire contents of which are hereby incorporated

herein by reference.

15 INDUSTRIAL APPLICABILITY
The transmission device according to an
embodiment of the present invention may be used iIn a
wireless communications system.
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The present invention is described by referring to a specific embodiment.
However, a person skilled in the art may understand that the above
embodiment is described for illustrative purposes only 30 and may think of
examples of various modifications, tra@éfermations, alterations, changes,
and the like. For illustrative purposes, the apparatus according to an
embodiment of the present invention is described -25- with reference to
the-{fuRgtignal block diagrams. However, such an apparatus may be
provided by hardware, software, or a combination thereof. The present
invention is not limited to the embodiment described 5 above, and various
modifications, transformations, alteration, exchanges, and the like may be

made without delparﬂnq:prorrpsth;essscgj & a@dvspci:rei:t from th(?, Prsesrc]ent_
invention. The present appﬁlca{]?on Ribasedon and T0URIMS h&benefit
of priority of Jap@ndoeciencyArlibegsn Nooosi2sasfigdred to
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herein by reference. 1.5 INDUSTRIAL APPLICABILITY The transmission
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of pdngelitivesource blocks,
constitute plural second groups, each including
one or more resource blocks of the plural resource
blocks constituting the first group, and
allocate the resource blocks of either the first
group or one or more the second groups;

a mapping unit configured to allocate
transmission data to the resource blocks i1n accordance
with the allocation; and

a control information generating unit
configured to generate control information with respect
to a mobile station to which either the first group or

one or more of the second groups are allocated.

2. The transmission device according to claim
1, further comprising:

a distributed-type resource block generating
unit configured to generate distributed-type resource
blocks including discretely-distributed frequency
subcarriers in the system bandwidth by using the plural
resource blocks of the second groups.



frequency subcarriers divided from a system bandwidth, constitute a first
group including consecutive 1.0 plural resource blocks, constitute plural
second groups, each including one or more resource blocks of the plural
resource blocks constituting the first gib(p, and allocate the resource
blocks of either the first 1.5 group or one or more the second groups; a
mapping unit configured to allocate transmission data to the resource

blocks in accordancerathipg Alagalions NG,/ GUUrA KHBFEFIRY to claim

generating unit 20 configured to generate control information with respect
to & méBIR"&Afon to which either the first group or one or more of the
second grupstad abecriad dith2ofha rensmissinrcde ideaksprding to

claim 1, further. comprising.-a distributed-type resource hlock generatin
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5 diserd1alyciidwibhtadsiee asicy e sichai@sth theldysedmadaneasdiv byg
usipgdheelurals sqgRurce blocks of the second groups. -27- 3. The
transmission device according to claim 1, wherein a total bandwidth of the
resource blocks constituting the first group is substantially equal to 5 a
bandwidth used as a measurement unit of a receiving channel status. 4.
The transmission devigg ageardinglolaim dA kU HEBIPEHTRTE8 L ain
scheduling unit is configured 10

10 1, wherein

the frequency scheduling unit is configured to
allocate either the first group or one or more of the
second groups based on a channel status measured in the
first group from the mobile station.
15

5. The transmission device according to claim
4, wherein
the frequency scheduling unit is configured to
20 allocate either the first group or one or more of the
second groups to the mobile station based on a size of
data to be transmitted by the mobile station.

25 6. The transmission device according to claim
5, wherein
the frequency scheduling unit i1s configured to
compare the channel status of the mobile station
having the best channel status among plural of the
30 mobile stations having the data size to be transmitted
in the first group equal to or greater than a
predetermined threshold value with an average of the
channel status of a predetermined number of the mobile
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allocate either the first group or one or more of the second groups based
on a channel status measured in the first group from the mobile station.
1.5 5. The transmission device according to claim 4, wherein the
frequency scheduling unit is configuree2d- 20 allocate either the first
group or one or more of the second groups to the mobile station based on
a size of data to be transmitted by the mobile station. 25 6. The
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scheduling unit is configured to compare the channel status of the mobile
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staighadavingdhe data size to be transmitted in the first group equal to
or greater fy3q &, predeipumingdl (resoldypluuith an refage gling o
channel status 6fa ptede &Iined number of the tobile ~28- SIatoNS
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status of the mobile 5 station having the best channel status is greater, the
fir¢3PoISh HEFHYSie station having the best channel status. 10 7. The
transmission device according to claim 6, wherein the frequency
scheduling unit is configured to compare the channel status of the mobile

station having the best channel status among the mobile
7. The transmission device according to claim

6, wherein

the frequency scheduling unit is configured to

compare the channel status of the mobile station
having the best channel status among the mobile
stations having the data size to be transmitted in the
first group equal to or greater than the predetermined
threshold value with an average of the channel status
of the predetermined number of mobile stations among
the mobile stations having the data size to be
transmitted less than the predetermined threshold value,
and

allocate, when the channel status of the mobile
station having the best channel status is lower, the
resource blocks constituting the fTirst group to the
predetermined number of the mobile stations.

8. The transmission device according to claim
1, wherein
the control information generating unit is
configured to generate the control information
including an ID of the mobile station, information
indicating the resource blocks or the distributed-type



15 stations having the data size to be transmitted in the first group equal
to or greater than the predetermined threshold value with an average of
the channel status of the predetermined number of mobile stations
among the mobile stations having the-d9ta size to be 20 transmitted less
than the predetermined threshold value, and allocate, when the channel
status of the mobile station having the best channel status is lower, the
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number of the_mobile stations. 8. The transmission device according to

1 > g
clahi Te FRGERN3d BSH ERASIShib Rt Y h &2 At it 8 SO fcfirdt O0Cks .
to geierald theeaointio! inidiorationi oreludinghe [Qradiipe oPbihstategource

inf%ri‘%acti?n indicating the resource blocks or the distributed-type -29-
resburce Blocks allocated to the mobile station, information indicating the

S group of the resource blocks, and allocation information in the group of
the resource blocks. 5





