DESCRIPTION Title of Invention TRANSM SSI ON EQUI PMENT AND METHOD FOR
SENDI NG CONTROL MESSAGES 5 Technical Field [0001] The present invention
relates to a transm ssion apparatus and control information transm ssion
met hod for transmtting control 10 informationforresourceassi gnnent ina

mul tiple access wreless commnb%agégfﬁ.ﬁggm Background Art [0002]
Currently, wireless nobile comrunication 15 systens are evol vi ng towards

the fourt hr gener ald OfnGlend i 4 networks). The evolution to 4G prom ses
substantial increase in systemrequirenents (e.g. an increase in the nunber

of users, msErshaEtdivhs Egurlemelid | tagp 28=HHB] Sewer dritMnc
technol ogies are planning to be used to nmake possible this increase in

system r e ¥NeROA HMEOI@GH S t hese technol ogi es is orthogonal frequency
di vi si gn mul ti pl e access (OFDMA), which is a wirel ess technique proposed
Technical. Field
[00O01] The presant invention relates ﬁo a
fransmission apparatus and control information
transmission method for transmitting control

10 informaticon for resouzrce assignment in a

multiple access wireless communication system.

Background Art
-[0002] Currently, wireless mobile éommunicaticn

15 systenms are evolving tewards the fourth
generation {(i.e. 4G networks). The evolution to
4G - promiseé substantial increase in' system
reguirements {e.g. an increase in the number of
users, user bandwidths, and mebility).

20 [0003] Several new technoleogies are planmnning to
be used to make possible this increase in system
reguirements. One of tﬁese technologies is
crthogonal freguency division multiple access
(OFDMA?, which is a wireless technigue proposed

25 for WiMAX (IEEE 802.16e) and 3GPP LTE (Long Term
Evolution}.

[0004] The orthogonal freguency division



25 for WMAX (I EEE 802. 16e) and 3GPP LTE (Long Term Evol ution).

[ 0004] Theort hogonal frequency division nultiplexing(ODVMi satechni queof
mul tiplexing and transm.tting transm ssion data using a plurality of
subcarriers.In an OFDM system first, a data streamis divided into 5

sever al p@{@iég#}ﬁ%%%%“ag@om%)data rate then is_lLower 1gle.gThatcA!_,s to say,

with these para ans, t hesynmbol duration increases conpared to the
original dalv: sbiexnd NG REUrabhbX0f ¢+ PRLY | @l SUPRERAG, arg, Lhen 10

nodul at edandl at'er rra.ppedonsepar ate subcarri érs.
using a plurality of subcarriers. In an OFDM
systém, first, a data stream is divided dinto
b several parallel sub—streéms. The data rate
then is lowered. That is. to say, with these
parazllel substreams, the symbol duration
incraasgs compared io the original data =ztream.
The plurality of parallel substreams are then
i modulated and latér mapped on separate
subcarriers.
fOO05] The increased symbol duration. improves
the robustness of QOFDM to channel delay sprezd.
Furthermore, the introduction of_cyciic prefizxes
15 {CPs) can completely eliminate inter-symbol
interference as lorng as the CP duraticon  is
longer than the channel delay spread. In
addition, OFDM modulation can be realized using
the efficient inverse Fast Fourier transform
20 {I¥FT), which enables a large number of sub-
carriers to be ?xqvide& with lower complexity.
[0006] In an OFDM- communication system,
resources are defined by means of OFDM symbols

in the time domain or by means of subcarriers in

25 the freguency domain. That 4is, OFDMA is =a
multiple-access scheme that makes pessible
multiplexing. transmission = by mapping data



[ 0005] The i ncreased synbol duration, inproves the robustness of OFDMto
channel del ay spread. Furthernore, the introduction of cyclic prefixes 15
(CPs) can conpletely elimnate inter-synbol interference as |ong as the CP
duration is |longer than the channel delay spread. In addition, OFDM

modul at i Ogtm,yg r%@a&edausg&gzt@fi%fyﬂ Gl enty,kaverse, Fast Rougier
transform 20 (I'FFT), which enables a | &rge nunber of sub-carriers to be
provi ded weldh 4 PuRE COAR! eXdyueh@QO6}d Bar DY, comuni cati onsystem
resources are defined by neans of DM synbols in the tine domain or by
means of solaearyiersrbe 22idwplirequensy -gampentThati tSra@BMA i3 a

mul ti pl e-accessschenet hat makespossi bl e

mul ti pl extidgta bamsmisssrONdYy nEEm Didatadl  stircabs sfsr omoarsphupglationf users
upon tinme resources and frequency resources. [0007] For exanpl e, non-patent
literaturarParaise osddat conventiwhaf akierel esss EBAuniddat | SEBMappar at us
t hat communi cates usi ng an OFDM conmuni cation schene. [0008] FIG 1 )
i || ustrat 88TFHP Rk MNP Bf SFRTEBVA franme structure. FIG 1 is an illustration

of a [0008] FIG.1l illustrates an example of an OFDMA

Frame structure. FIG.1 is an illustration of a
downlink (DL} frame structure. Note that,
10 although net shown in FIG.1l, normally, there

also is an uplink {UL) part as well.

[0009] With reference to FIG.1, the frame
-inciudes MAC contrel infoermation 22 which
carries control signal. The control signal
15 includes, for example, gcheduling dinformation

for DL data transmission, scheduling grants for

UL transmission, and ACK/RACK _indicaticns in

response to UL transmission. Generally, control

gsignal 4is walid for th; current £frame only.

20 There may, however, be additional nodes Aof

ope:ation in which contrel signal 4dis wvalid for
gmﬁlfiple é¥ames. | |

IGOle Contrel information 22 is broadcasted

from a base station (BS) te all the mobile

25 $tation§'(MSs) connected to that BS. EachHMS

needs to receive and decode Mac control

information 22 and then search for its oWnD



downlink (DL) frame structure.Note that, 10 although not shown in FIG 1,
normal |y, there also is an uplink (UL) part as well. [0009]Wth reference
to FIG 1, the frame -includes MAC controlinformati on 22 which carries
control signal.The control signal 15 includes, for exanple, scheduling

| nfor mat | Qe 9.l 9302 {4 apsalsel gl sgladul ng argnts Tor ok, o0

L= co
t ransm ssi on, cations In response tta

General | y,; £88aQle SbANA 21 S Valid £ 9k 1the %rr.r@palfr@g%owytﬁ%% There

may, however, be additional nodes of opération 1 n which control signal is

valid for aml Lisplier b bamRss + £ Q010 £ANte 0  ANF1OrHBE LON, 2201 S DEpadgasted from
a base station (BS) to all the nobile 25 stations (MSs) connected to that
BS. Each MZmeedsi® retsive ansodecndei MAC comisrol 11 §#f orgakizon 2&eand t hen
search for its own ‘ duling information unit in MAC control _

i nf or mat i dre@Rnning cofl frapeatrol information 22 is broadcasted with fixed

timng wth respect to the franme boundaries, usually near the
[C011]) With reference to FIG.1, control

information 22 has a plurality of scheduling
information units. Each scheduling information
unit is formed with an information element {IE)
10 inecluding an MS-ID. Each IE coﬁrespon&s. to a
specific ’MS or a -g:;:;up §-f a pr‘lurality of‘Ms_s
(hereinafter simply ggroup”). The information
included in an IE is essential to determine the
data transmission format. The specification of
15 the data transmission format by an MS (or group)
is essential to identify. the system resources
scheduled for that MS (or group) and correctly
demodulate in the identified system résources.
For examéle, referring to FIG.1, the contents of
200 IEs 24, 26, 28 and 30 are essential to correctly
‘demodulate in resources 3z, 34, 36 and 38,
reépectively.

[G012] Depending on the number of target MSs,

IEs categorise into three types: unicast,
25 multicast and broadecast. A unicast IE
corresponds to a single M35, a mnmulticast IE

corresponds te a predetermined number of MSs (or



5 beginning of frame. [0011]WthreferencetoFl G 1,control information 22 has
a plurality of scheduling information units. Each scheduling information
unit is formed with an information elenent (1E) 10 including an 14S-1D.
Each 12 corresponds to a specific M5 or a group of a plurality of Mss

(herelnafter rrply' ou i_nf.or |on included.in an I E_i
essenti al %E {erm ng{t hag zftc’aa F &t SIREE}; o $5F REP°HHE shBci ?F-&au on of

15 the da%gfansm ssion format by an M5 (or group) is essential to
identify the systemresources scheduled for that M5 (or group) and

correctly degmgyl ate iz the dLgptiifd ed SYZkem I e3ASEE Fpg exanpl e
referring to FIG 1, the contents of 20 | Es 24, 26, 28 and 30 are essentlal

to correctineHedadiy ates + DDNESOWLEE 32nidhs86 8Ad 38c-1EA8PECt Lwel Y.

[ 0012] Dependi ng on the nunber of target MSs,

| Escat egoMsel hit oﬂnasetwpeg—ugﬂgasitciaﬁ&lrﬁﬂéscasi angl. br omdeast o £A uni cast

| E corresponds to a single M5, a nulticast |E corresponds to a

pr edet er mAFele A8 b E 8f =NBs Corrrgeond &wd anbrdéacast Iclémloroésponds to
all Mss. [0013] Forexanpl e, |like unicastlE24 incl udi ng mlL, each unicast IE
i ncl udes &® % MB2EB T haR Ami qiEls PXARPLPes &R NEL sdme BFounfBast | Es may

correspong ,to_one n ntrol information 22 For exanple, in F/G 1, two
| Es 24 angqisoa&r)ét hyE ?%ggon‘a"f&eﬁh’%" h&9i nhP ke, Baving Ms-
ID1. | ' '
10 {QOIQ] Aiso, like multicast IE éG including MS-
ID2 - and broadcast IE 28 iﬁcluding MSHIDB; each
broadcast or multicast IE also includes an ME-ID
that uniqﬁely identifies a broadcast or
multicast connectidn. Note that =a2n MS. has
1% preliminarily knowledge of the group of MS-IDs

for broadcast/multicast.

[0015] Each IE corresponds to a separate
assignment rescurce area. That is, if the unit
scale of assignment resource areas is

20 determined, even when the first assignment
resource area and a second assignment resource

area are addressed to the same mobile station,

separate IEs are provided for the first
assignment rescurce area and the second
25 assignment resource area, respectively. Also,

this occurs at other times as well, including,

for example, when the first assignment resource



10 [0014] Al so, like nmulticast SE 26 including M5-1D2 and broadcast |E 28
i ncl udi ng Ms5-1D3, each broadcast or multicast IE also includes an M5-1D
that uniquely identifies a broadcast or mul ti cast connection. Note that
an M5 has 15 prelimnarily know edge of the group of MsS-IDs for
broadcast/pulticast;. L[OQ h LE_corr nds to a_separate assi gnnment
resource area. a%i % %%Ltg%gi Ul t Sta é%%asfiegsnon%ﬁffes%ﬁﬁéeaﬁé:fsi s 20

deter m nedyo gverR oEBLRG Fd I St ASSL gnggr}_tf%gég%r cesg%ggcaen%i a_second

assi gnnment resource area are addressed to the sanme nobile station, separate
|Es are praypueedd ored heefbr stiasy QWQEAPQMQG%QQ%MQQSEQQQQ 25
assi gnnent resource area, respectively. so, this occurs at other tinmes as
wel |, inclaxdiinga foreexarpl easvhemudetl i nsdsassicgnneat eesougean area and
a second assignnment resource area are not consecutive, when different
servi cés aefappleintl o nheghrasti assicgnm@nt: iresourics ar exansia ,second
assi gnnent_resource area, when 5 different configuration conditions (for .
exanpl e, @¥fEeEmnfoRAdtlshian ot ngosthegess eSSy dAMCapphied to the
first assignment resource area _and a_second assignnent resource area, and
when t he er2BP %8s 5P ddthe r et 35dni AFSAIMIPEs FOFXREAL . bet veen
the first a%$$+g nent resource. area and a second assi gnnent resource area.
us

[ 0016] FI G™2i Fat & 2R CSEpPES TERSPrucEE P BReE ™ %hi's PRY E

includes §Hdn the number of times of data retransmissions
10 is different . between the first assignment

resource area and a sSecond assignment resocurce

ares .
[0018] FIG.Z2 illustrates an exemplary I
structure on a DL. This PL IE inecludes a DI

15 scheduling information unit to be used to notify
‘an M8 how to process data. In FIG.2, the IE
includes MS-ID 42 which identifies the MS or
grocup te which rescurce is assigned in the
frame. Furthermore, the IE ‘includes, as

20 resource-~related information, an indication
(that is, resource assignment information 44) of
specific resource that is assigned (e.g. time
resource, freguency resocurce, spatce resource, or
any cembination of these), and time duiaéi&n 46

25 in which this assignment of Specific resource is
valid. The IE also includes, as information

related t¢ the data +transmission format, MIMO



15 scheduling information unit to be used to notify an M5 how to process
data. In FIG 2, the IE includes M5-ID 42 which identifies the M5 or group
to which resource is assigned in the frame. Furthernore, the I E includes,
as 20 resource-related information, an indication (that is, resource

assignment ,inforpation 44) of specific resource that is assigned (e.g. tine
resource, $7&8ue yH’oesﬁﬁl‘i@e‘fa‘égac%h?Esoiij}??e,c%’r‘té’n’i’yt cBRPSREF 0P Tf t hese),

and tine dyurati A6 in i.ch this assig t of specifigc_resource is
val i d. Theayl ELE'I gcol?ﬁ('zf tfdesl%méis i n¥ OF mat | onggglqzat et o “ERCHAL 8 S

transm ssipRsLard®f o nM NGy, Sgal ai@f&gmh%fgx%érg%J hgeco%gggl depends on

a particular MMO schene that is speci ron sch ifor mati on
50 to be appliedtfo the A58LINES reSQUEEE - AV o%%ggaﬁi infarmation 52,
and HARQ i nformation 54 to indicate the hybrid ARQ process of the current
transmsssiionsof@®riba t ez abowendesaabed fashbomatash M Or @rpup is
able to decode an tE included in MAC 10 control information and identify

t he resourcedassitgnedie thedir VB ORR@r opipoactosdicg tohé&he-deeeaitng resul t.
Ctation List 15 Non-Patent Literature [0018] NPL 1 |IEEE Std 802. 16e-2005
20 Sunmar y=oEnEmicht £ oR -

F0017] In the abavemdescribed fashion, each MS
or group is able to decode an IE included in MAC
10 ceontrol rinformation and identify the resource
‘assigned to that MS or éroup according to the

decoding result.

Citation List

153 ¥eoen-Patent Literature
{00181
NPL 1

TEEE Std 802.16e-2005

20 Sunmary of Inventiocn
Technical Prcblem.
{G01§] Now, IEs in MAC control information are
arranged in an arbitrary order, and there may be
a élurality of IEs carrying the same MS-ID.
25 Conseguently, toe find cut the resource
corresponding to its own MS-ID, an MS has o

check 21l the JEs in MAC contrel information 27.



Techni cal Problem [0019] Now, IEs in MAC control information are arranged
in an arbitrary order, and there may be a plurality of IEs carrying the
same MB-1D. 25 Consequently, to find out the resource corresponding to its
own M5-1D, an M5 has to check all the IEs in MAC control information 22.
This would result in_the problens of increasi ngst he processing tipe and

power corslis i 8R4 hdt Hee B L F002B] EnbEdi RERRT 6 % he for 68T EARAERE on

provi de transm ssi on apparatus and, control informtian,transm ssiqQn
met hod t%‘?eoﬁnfé’ct%ﬁsdr%ges RS t PR aRQ pBfer © REHETR ??%Eﬁnat?'?heé%’%cepti on

si de by I‘&?ki ng the reception processing at the reception side efficient.
Solution"Td Problem [0020a] According to a first aspect of the present

i nventiopg gbhefe |s Y PUILE o €OMMUY Catipd apPak aldist CORM ¥ il Wi o
generator that” generates assignnment information; and a transmtter that
transm tsrthe generat ed Assi HRIRM i bf Or ABlY HPaituad reghdn ofotdterol

assi gnnent information, wherein the assignnment information is categorized
into at 1edstrmultti cast wssimgments i nfror mkitdno idnt énded rfeod ug egr oip eof a
plurality of the reception apparatuses and unicast assignment information

i nt ended £ orc @ae irregepth om eappardt usp oW r eGiCORSHM B K B si griment he
information includes a first region and a second region, and a plurality of
the uni casEeREiGient AR matiBY i nt &Ld Dr onk teecept’?%ﬁeé’gtbéf’é’t us are

present in the first regiqn follow ng,the second region, in which a
pl ur al i tBBPIHRATHF Eadt bsdi %nﬁrﬁcﬁﬁ’&gjrﬁélti%ﬁ%i%t 3r¥ea“gﬁcfloern "group of a

plurality of the reception apparatuses are present.

Solution to Problem

[0020a] According to a £first aspect of the
present invention, there is provided a
communication apparatus comprising: a generator
that generates assignment information; and a
transmitter that transmits the generated
assignment information in a region of the
assignment information, wherein the assignment
information is categorized into at least
multicast assignment information intended for a
group of a plurality of the reception
apparatuses and wunicast assignment information
intended for one reception apparatus, the region
of the assignment information dincludes a £first
region and a second region, and a plurality of
the unicast assignment information intended for

one reception apparatus are present in the first



[ 0020b] According to a second aspect of the

presentinvention,therei sprovi deda comuni cati on net hod perforned by a
conmruni cat i on apparatus conprising: generating assignnent information; and
transmtting the generated assignnment information in a region of the

assignnent information, whereipn the assignment informati.on i_s, categaqrized
into at ¥ 840 Rul £ Plak? ¥aR¥ gnhift i%?SP%h@?o’ﬁeﬁﬁt%ﬁdedlfnor Wzsihﬁfzglup “of a

plurality.of the reception appar ses I assig o tion
intendeoal?"blr'cai’) éﬁ%cepti%% appartg}%%s, tﬂlgqugglh%ﬁas%}: t he %rsgg?%ﬁ]rrdg;rlltgﬁ@

| nfor mat{ 81k d PLUALS 22 EilSLoldiOaONe8R] @ Seeendpr Q00N githua Dl uid 1ty of
t he uni cast assignnent 1 nformation intended for ‘one reception apparatus are
present B theefidst ipgiom fala-ag dbe segend peg 9and n which a
plurality of the nulticast assignment information intended for a group of a
pluralityoafz ¢ be recepti®pddppar attusesaar egresent .aspect of the

[ 0021] D scl osedher ei ni sat ransm ssi on apparatus to transmt control

i nf or matp ore § en tr esouvrweasst orent | nanile ¥ pl eacéess WE BP&A@GMuUNigkat i on
system and has: a structuring section that structures the control

i nf or mat temnand @atiam@ni tti fyeédR fon t haR e EEMEMYS the RAme i n@ uding
the structured contrql information, and, in thi,s transm ssion aqogarat us:

the cont?8MBRPGHFRALLSIE corfh PEds® & Whi cERAPRF® Wid B a AT E&ST “4&1%dul i ng
infornmati on unit addressi n%%%rrlqeaggl%iﬁ,e stg%.idon itsrgk%&ggtta{g a ng@l-émi cast
C ul a

area whe? & % ABMMT &ast * Ag 1'nf or n&ti on uni reéssing two or nore

mobi | € Ll 0P8 J SaPl a6ed: o AL A SCORRY £AG £ AGAY Ml OB URidg SeaUp o be
pl aced in the unicast area conprises a scheduling information unit forned
with onecpnbile gtaljigansartifielin gl d Sondenti fivead £erd nf or gadd on of
a nobile station, a plurality of information elenents to be transmtted to
the nobi he 51 @hind@nassach gtefimeit hobhe 1wbI e Stgtd o Ziwd@nt iifriep, and

i nformati on about the nunmber of the plurality of information el enents.
[0022] Disceosedmhereindsta amansgitsse st metthdd nwa trhamsni L adonnds d
information for resource assignnment in a_mnultiple access wireless

comuni critn 8ysgeneu@nd ¢ ficl @desP Aust? 4dthi¥i n§ St epRSf sTREGARFIHRFt he
control information; and a transmtting step.,of transm t,trig__:lg t he frame

i ncl udi NBPRRT S UECH ed® B6ht rdP 153 8fmatd BA L FRBETHh ¢ Kt PrA kSt on
met hod: the control Jnformation co i.ses a uni ea r j.cast
schedul i ﬁé"*i?lf’g‘rengt itlo run‘??ead’a?é:sé;?%gloo%e ar%%faﬁggé%%{i or?@g Sﬁ% g'g:l,rgand a
non-uni cg¢l qreg VOGS gaRA0ANN GaRE o3aReduld g LRior gRid on 4Nk sadde essing
two or mbre mobile Statrons 1s pl aced; and a scheduling information unit
group to he;phaced i tdhe J0LCASE arey CORPIi sesda Scheduld 0y iigy orgmt i on
unit formed with one nobile station identifier, which is identification

i nf or mat ikgie ofuAimebi ke atsaii ghmanp uial f by rof tiinfor nebiten delengnis to be
transmitted to the nobile station associated with the nobile station

i dentifi eme amdk ¢ apdrirani oapaioue the mmberp ok adhwtpl bpalthy ofirst
informati on el enments. Advant ageous Effects of Invention

region following the second region, in which a
plurality of the multicast agssignment

information intended for a group of a plurality

of the reception apparatuses are present.

Ra



[0023] Wth the enbodi nents of the present invention, it is possible to
reduce the processing tine and power consunption at the reception side by
maki ng the reception processing at the reception side efficient. Brief
Description of Draw ngs [0024] FIG 1 shows an exanpl e of an OFDM
frame structure; FI G 2showsatypical structureofa downlink information

el enent (DE)21F G 3i Sabkedkaeagl anshewienign conf Bgur &t | oh réfn amgase istmt i on
according to enbodinent 1 of the present invention, i

FI G 4i sadbackdiadgt Bnsfoni n§& aBAM gar acioatsod ndbif erfatiivchhacéf®ing to
enbodi mrent 1 of the present invention;, FIG 5 sho a control

i nf or mat ¥ 6F LEFR ur e 2RRISHAG 0 entddli net | B theBor@sent® § ¢S i on;

FI G shoue aycontrol I QUIRELQT SLLUCT W g 088101 a4 emipgirent 2 of

structuring section that structures the control
information; and a transmitting section that
transmits the frame including the structured
control information, and, 1in this transmission
apparatus: the c¢control information comprises a
unicast area where a unicast scheduling
information unit addressing one mobile station
is placed, and a non-unicast area where a non-
unicast scheduling information wunit addressing
two or more mobile stations is placed; and a
gscheduling information unit group to be placed

in the unicast area comprises a

8b



FIG 7 shows a control information structure according to enbodi nent 3 of
the present invention; FI G 8 shows a control information structure
according to enbodi nent 4 of the present invention; 10FIG 9 illustrates

t hesystem on whi ch enbodi ment 5 of the present invention is based;

FI G 10 shows a control information structure according to enbodi nent 5 of
the preseahd@udrtion; isMax pEhbRFacomR blti nf roapesh strutbur eC®or di ng
to enbodiment 6 of the present invention; FI G 12 illustrates the
syst em oROWHi LR enbods kertti9tof t heigteB&dtEigvention ishbaded: 20RIG 13
illustrates the systemon which enbodinent 7 of the present inveption is
based: ldentllflléii-]iq’Fus%Paft%Emt%%l%té’rﬁorﬁvx/fﬁ%ﬁlélnﬁod?ﬁ@rﬁl?ndf t he
present invention is based; FIG 155hovvsacont rolinformation 25 stru%t ure
accordi iy t oPeoRitiehY 7 Sf t hé Bf 83dht SirRBnt i §.ements

FI G 16i | | r
6 u%‘tng}ngrpr ce55| ng| nag

mobile station associated

with the mobile station identifier, and

information about the number of the plurality of

information elements.

[co22] Disclosed herein is a transmission method
to transmit control information for resource

assignment in a multiple access wireless
communication system, and includes:a structuring

step of structuring the control information; and
a transmittirg step of transmitting the frame

including the structured control information,

and, in this transmission method: the control

information comprises a unicast area where a

unicast scheduling information wunit addressing

one mobile statiom i1s placed, and a non-unicast

area where a non-unicast scheduling information
unit addressing two or more mobile statigns isg

placed; and a scheduling informatiomn unit group
to be placed in the unicast area comprises a

scheduling information unit formed with one

mobile staticn | identifier, which is

identificaticon information of a mobile station,

a plurality of information



I nformati on processing section; FIG 17showsacontrolinformation structure
according to enbodi nent 8 of the present invention; and

5FI G 18i | | ust rat esprocessi ngi nan i nfornmati on processi ng section.
Description of Enmbodi nents [0025] Now, enbodi nent sof t hepresent 10 i nventi on
will be described in detail below with reference to the, acconpanyi ng

dr awi ngsS 1 P4t ¢ 8 ttthatt Qar B & hE r<aie et fidsh &%o&q%nHQQPHebéﬁﬁghﬂ%dthe
sane reference nunerals and their descrjptions will not be repeated.

15[ 0026] & Eftsodil #ehe d1) Wichhf i Glrat i BRYOF LBase G 4tiop) identifier,

FI G 3i sabl ockdi agranshowi ng a configuration of base station 100 according
to embodémsht lisffehaaptésent i abertton. ke ~ number  of the

plurality of information elements.

Advantageous Effects of Invention

[0023] | With thé embodiments of. the present
invention, it is possible to reduce the
processing time and power consumption at the
reception side by making the reception

processing at the reception side efficient.

Brief Description of Drawings
[0024]

FIG.1 shows an example of an OFDM frame
structure;

FIG.2 shows a typical structure of a
downlink information element (IE):;

FIG.3 is a block diagram showing a
configuration of a base stationmn according to
embodiment 1 of the present invention;

FIG. 4 is a block diagram showing a
configuration of a mobile station according to
embodiment 1 of the present invention:

FIG.5 shows a control information structure
according to embodiment 1 of the present

invention;

10



20 FIG 3, base station 100 has control section 101, schedul er 102,

i nformati on generating section 103, OFDM conmuni cati on section 104, and
i nformation processing section 105.1n this context, control section 101,
schedul er 102, 25 information generating section 103 and information

processing sect kg 19508/ o7 MG Loy Ea%eéa%ggfﬁn%tqwcomm cati on

section 104 perforns physical |ayer prone’i ContTor ~Secti on 101

performs prosessiing relased danble MACLpr opocol s [ 0Q28] SCQ@&&

assigns resources to a 5 conmuni cating party, which is nobile statl on 200
or a groupmeapriisad; of a plurality of nobile stations 200, based on
control by control section 101. Schedul er 102 outputs the M5-1D, which is
i dentification FafGorhathewass gned ttee 1101 o +:0a $tiatxd 08 t300- 04 r@r oup,
resource assignnment information and cast identification information

(i nf or frat iBAE e Bditdent | fiye betswbadimenst, 3 of the present

mul ti cast andbr oadcast), t oi nformati on generatl ng section 103. 15

[0029] | nf d'r”’rf‘é?f‘ﬁﬁﬁ“eneratl ngsecti on103

FIG.8B shows a control information structure
according to embodiment 4 of the present
invention;

i0 FIG.9 iliustrates the system on which
embodiment 5 of the preseﬁt invention is based;

FIG.10 shows a control information
structure according to embodinent 5 of ‘tha
presént invention;

15 FIG.11 shcws a control infoermation
structure according to embodiment 6 of the
prresent invention:

FIG.1l2  illustrates the system on which
embodimént 7T of the present invention is based;

20 FIG.13 illustrates the ‘system on which
amboaimant 7 of the present invention is based;

FIG.14 illustrates the system on which
enbodiment 7 of the present invention is based:

FIG.15 "shows a control information

25 structure according to embodiment 7 of the
present invention;

FIG.16 illustrates processing in an
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generates control information to be transmitted in a downlink using the
information received fromschedul er 102. The control information includes
control signal. The control signal is, 20 for exanple, scheduling
information related to downlink dataconmuni cati on and schedul i ng

i nformati q@@é%g@tio&plﬁglsq,‘aégsgg Ini catign, Al so, information generating

section 103 assigns, to resource corresponding 25 to a scheduling

information, tramgniissi on gatgaddressingdhe M3 1D asspglated; with that
scheduling information. To be nore specific, .a scheduling information unit

i ncl udes art:MbctRrand 485U LEngSSi HNERImS HEQREE £0ON,g SOkhat 4 pansni ssion
data addressing this M5-IDis mapped.to a resource corresponding to this 5

resour ce pldeotatitodadwdotamid pnarnldn this way, a scheduling information unit
included in control information and transm ssion data are associated with
each other, so Th@ét 18t thé Feespteitonssi dereteisss pogsi bl #nt o resei ve and
process the data 10 addressi ngthereceivingpartybasedon information in the
control i APFIEERSACTTHRESEART 4PE Teebmtrol i nfornmation to be generated
in information generating section 103 will be |later described in detail. 15
[ 0030] OFDM conmuni cati on section 104 perfornms OFDM nodul ati on and OFDM
denndulatb%gtngng%qugkc%%!qg ggggiog 104 transmts a franme including
control infornatyon genera e&)ln T of frat i on generating section 103.

{OGZS}. ~ Now, enbodiments of the present
10 invention will be described ina detail below with
reference to the accompanying draﬁingé. Parts
that are the same between embodiments will be
assigned the same reference numerals and their
descriptions will nét be repesated,.
156 [00286] {Embodiment 1)

[Cdnfiguration cf base station]

Figc.3 is a block diagram showing _a
confignration of base station 100 according to
embodiment 1 of the present invention. In

20 FIG.3, base station 100 has control section 101,

scheduler 102, information generating section

103, OFDM communication section 104, and
information processing sectiom 105. In this
contaxt; 'control section 101, scheduler 102,
25 information generating section 103 and

information processing section 105 perform MAC

layer processing, and OFDM communication section

12



20 [0031] I nformati on processi ngsecti onl05 analyzes uplink informatjon
transmtted fromnobile station 200, and outputs the analysis result to
control section 101. [0032][ Configuration of nobile station]
25FIG.4|sablockd|agranshomnnga configuration of nobile station 200

accordi ngé(ts)q!hgggggl 1%&%@%&&&”1%1%?“9:0&% Refgrring to FIG 4, nobile

station 2 contro tion 201 ofmat1 on- generating section 202,

OFDM comypigeat § on 886 %I 2@%@9510%@bﬁatﬁeﬁfw&ﬁsss@mca%gl@g 204. In
this 5 context, control section201,informati on generating section 202 and

I nf or mat i Q&mesassuongtﬁecm 204 Hesb0r.m processes related to the MAC
| ayer, and OFDM conmuni cati on section 203 perforns processes related to the
physi cal I0dz8er. [DOB8EGARtr ol 1sect iacrs 20% spenfarmsrprecestses &el ated to
the MAC protocol. [0034]Information generating section 202 generates
i nf or Nt | GEMER bEcetdmdi PRRiEY R Ahich is mobile station 200

or a group comprised of a plurality of mobile

stations 200, based on control by control

section 101. Scheduler 102 outputs the MS-ID,

which is identification information assigned to

10 mobilé stafion 200 6r group, resource assignment
information afnd cast identification information
(information to identify between unicast,
multicast and Lbreadcast) , to information
generating section 105.

15 [0026] "Information generating section 103
generates control information to be transmitted
in a downlink using the inforﬁation. recejived
from schedulexr 102. The control information
includes controi signal. The conﬁrol signal is,

20 for example, schednling information related to
downlink data communication and schednling
information related to nplink data
communication. Also, information generating
section 103 assigns, to resocource corresponding

25 to & scheduling information, transmission data

addressing the MS~ID associated with that

scheduling information. Te be more specific, a

13



15 uplin
i ncl udes

[ 0035] OFDM contruni cati on section 203 perfornms OFDM nodul ati on and OFDM

denodul ati on. 20 [0036] I nformati on processing section 204 analyzes downl i nk

i nf or mat

based on control

contr ol
extracts,

k based on control by control section 201. This information
at | easet—one of control infornation and transm ssi on -dat a.

I%ﬁga@%{jﬂy&%eddl@%@u@aegmn'qiﬁw‘,. arfaf e(.;base st

ontrol section 20

R 100)

and he ana yS|s result to

segtd on 2L, That Iassgéf,mlew @I@wﬁglt%,pr%%%s' gy §getion 204

for exanple, a schedu

data comuni cation, and outputs these to control section 201. [0037]

[ St ruct ur esapbp ednt rob i nf or petsicotg ¢ BAS @les el e ahavge, (
on section 103 generates control information to be transmtted

generati

ikaf or gRkison

I ng |nfornat|on unit felated to downlink
data_ conmun £akian a06n a sghadul bR+ REQnRL i onwingt rekated teguplink

in a

downl i k. N%@ﬂsn@/\saél@mt@bnnf:!omﬁammtpnct ur®acaoris ngtzgr enpodi nent 1
of the present invention.

10

i5

20

26

scheduling information unit included in control
information and tramnsmission data are associéted
with each other, so that, at the reception side,
it is possible to receive and process the data
addressing the receiving party based on
information in the control information. The
stru&ture of cdntrol information to be generated
in inforﬁation generating section 103 will be
later déscribed in detail.
{0030] OFDM communication section 104 ﬁexforms
OFDM modulation and OFDM demodulation. OFDM
coﬁmunieation section 104 transmits a frame
including control information  generated in
information generating section 103.
[6031] Information processing saection 105
analyzes uplink information transmitted from
mobile statiom 200, and ocutputs the analysis
result to contrel section 101.
{60321 [Configuration of mobile‘statibn]

FIG,4_ is a 5blo¢k diagram showing a
configuration of mobile station 200 according to

embodiment 1 of the present invention,

14



10[0038] In FIG 5, control information 300 is divided into

mul ti cast/broadcas'; zone 310 -and uni cast zone 320. Ml ti cast/broadcast zone
310 and uni cast zone 320 are forned with consecutive areas. 15 '

[0039] Ml ti cast/broadcast zone 310 includes all of multicast scheduling

i nformat i-gf, 20d A, ogadcggt sg@gdqg | ngrno %g‘atlog La the 50 n V\:hl ch this
n

contr ol |nforrrat|on is transm tted er vvor rrultlcast/ roadcast

zone 310 20,4 pebudessalde myhticasty | Es ﬂ{%%%ﬂcgﬁt 'Eén'e%%m& ol
i nformation 300. [0040] On the ot her’ hand, uni cast zone” 320 | udes al |

the uni castesehedul 2 0g ,i ndebmt k@l n & BR 1G4 d dlo WhicGh blaiss QQ'&t rol
information 25 is transmtted. [0041] Uni castzone320hasschedul i ng

i nf or mat i dm frtea330oh or peache sBhinlce s atitdron 2090Bach saheduthng
information unit 330 includes area 332 for one M5-1D, area 334 for an

i ndi cabor cofntqatnunbetrcnftdEL, asceattas 336200, | Esiflednmmlt tanor of the
nunmber of | Es

generating saection 202 énd information
pProcessing section 264 perform processes related
te the MAC layer, and OFDM communication section
203 performs processes related to the physical
10 layer.
003313 Control section 201 performs processes
related to the MAC protocol. | |
[oe34] - Information geqerating section 202
génerates infor#ation te be transmitted in an

15 uplink based on control by contrel section 201.
This information -iﬁcludas at leaset one of
control information and transmission dat=a.

[0035] OFDM communicaticon section 203 performs
OFDM modulation and OFDM demodulation.

20 [0036] ‘ Information processing section 204
analyzes downlink informationm transmitted fron a
communication party (base station 100) based on
control by control sectien 201, and outputs the
analysis result to control section 201. That is

25 to say, informatién processing section 204
extracts, for example, a scheduling informatien

unit related to downlink data communication and

15



5 shows the nunber of IEs included in that scheduling information unit 330.
[0042] As for nulticast |E and broadcast |E, every |E contains an M5-1D.

This I|E format wll al sobereferredtoas"firstformat” 10 hereinafter. On the
ot her hand, an M5-1D is not included in a unicast IE, and only one M5-ID'is

placed at fhg sl ni g of ach, (Ue SLAN 00 ASSLAAMOL aren, 330 Thi s 1E

format wll also be refierred to as "secon orna ererna 0043]

In this Wayaekn d¥EasE ZOPE6320, 2 58NeAM LA o nwg@%tiea I{¢83Q s formed
by placing, for one M5-ID, a plurality of unicast IEs together 1n one IE

area 336. scopsegwend by, once scheduling information unit 330 for nobile 20
station 200 is found out, the unicast IEs for nobile station 200 are not
present i Idel areasrusauhat oioidetsbat imr3Qh0tibhe reception side is
able to finish the process of searching for the areas assigned to nobile 25
stati oh 200 at Rhe €psmexnibedndehgwrit siohfduliang ¢ nf ogeat€zont iinint 330 for
nmobil e station 200. As a result, conpared to the prior art which has

her et of or #4fEee8% t 2PEd acgesrThedf ThdreE Contrdiotnesdmn i 6w, Pe is

possi ble to reduce the tine for the scheduling information unit search
process, afd2FR*&dfdaridt with °FRissiP¥educe TRE -Fowef BEFBUNPti on of
nobi | e station 2Q0. [j_ono él]rélastoﬁogn I\/B-tl D ig not included .in a unicast IE
but is situated in the b&Gimning ared G ea8A Sschetfef PRGHHY or n&fi on unit

330. By embodiment 1 of the present invention.

10 [0038] In FIG.5, control information 300 is
divided dinto multicast/broadcast zone 310 and
unicast =zone 320. Multicast/broadecast =zone 310
and unicast zone 320 are formed with consecutive
a#eas. |

15 [0038] . Multicast/broadcast zone 310 includes
all of multicast scheduling informaticon and
broadcast scheduling information in the £frame in
which this confzol informétion is transmitted.
In other wozrds, multicast/broadcast zone 310

26 dincludes all multicast ITEs and broadcast IEs in
control information 300.

[0040] Cn the other hand, unicast zone 320
includes all the unicast scheduling i%formation
in the frame in which this contreol information

25 is transmitted. |
00411 Unica;t Zone 320 has scheduling

information unit 330 for each mobile station

16



10 this nmeans, even when a plurality of IEs are included in scheduling
informati on-unit 330, unlike the prior art which has heretofore included an
M5-1D in each unicast /E, it is possible to reduce the signaling overhead.
15[ 0045] (Embodi ment” 2) Wth enbodi ment 2, uni cast zone is divi ded into a-
plurality pfgparti nes di hgont hen nberoflEs The_c n ratlons of
t he base sz'fgat i on aﬁé ﬁ%bl Iseggg Sta ,?gn acc%r&fmnagt fenboai Oare the

same as basg: shall:on.10Q and, W%w €, 3kation 200 @fg%rdwg ffoozfe”md' ment 1.

[ 0046] | nformat i on generation section 103 gener‘ates contTol ormation to
be transniitdede2% dhadewnkink. Rdabshovnsaconkol isHfor matd o0 stgycture

according to enbodiment 2. [0047]In FIG 6, cont rol | nformation 400 is
di vi ded i it mut# & cast AMuwadcRsk catner 41f anfh dni easdhZPNesc420E s
5 shows the number of IEs included in that

scheduling information unit 330.

fF0042] s for multicast IE and Lkroadcast IE,

every IE contaimns an MS5-ID. This IE format will
also be referred to as “wfirst Format”

1¢ hereinafter. On the other hand, an MS-ID is not
includéd in a unicast IE, and only one MS-ID is
placed at the beginniné of each mobile station
assignmentAarea 330. This IE format Will also
be referred to as “second format” hereinafter.

15 [0043] In this way, in wuwumicast =zone 320,
scheduling information wunit 330 is formed bj
placing, £for one ME8-ID, a plurality of unicast
iEs together in cne IE area 336. Consegquently,
once scheduling information wunit 330 for ﬁobile

20 station 240 is found out, the unicast IEs fbr
mobile station 200 are not present in other
areés, 50 that mobile station 200 at the
reception side iz able to finish the process of
searching for the areas assigﬁad te mobile

Z5 station 200 at the time of finding sut
scheduling information unit 330 for mobile

station 200. As a result, compared to the priocr

17



[ 0048] Al so, in FIG 6, nnicast zones 420 are divided into two parti al
zones -- first nnicast 5 zone 420a and second uni cast zone 420b.

[ 0049] I nt hef ramei nwhi chcontrol information 400 is transmtted, first

uni cast zone 420a includes a scheduling information unit for nobile station

200, whi o ane i casty LE 1o addiesses The dul cash Jdp o edmpped i

I
£
first nnicast zone 20a I'n Ds respectively see unlcast IEs 422

and 424 ipgl nbhie ThahdSol0 iSO o idd SioHNi CASt ZONg AZDapeupl pys the
first format. 15 [0050] On the other hand, in the frame in which control

i nfor mati eRddfei stheansihnkt edorseewyl Wivaatizong 420bciracluies a
scheduling information unit for nobile station 200, which a plurality of

uni cast | Eniaddressrcl nmMpasces L) eabadi nehd lacikherdaheast WwiEsht 0 be
mapped in second uni cast zone 420b do not include MS-1Ds, and only one
MB-1D ¥s &ibtimt edredutdre beennipmy area cofr sakh tdéchedub Engmicdfiok emat i on uni t
330. That is to say, second unicast zone 420b enpl oys 25 the second fornat.
[ 0051] As d&scii pBd2¥bve, by thus providing first unicast zone 420a for

mappi ng OT&Gfﬁ] Alse, an MS-ID is net dincluded in a
unicast IR but is situated in the beginring area
of each scheduling information wunit 330. By

10 this méans, even when a plurality of IEs are
included in scheduling information wunit 330,
unlike thg prioxr art which has heretofore
included an MS-ID in each ﬁnicast IE, it is
possible to reduce the siénaling cverhead.

15 [0045] {Embodiment 2)

With embodiment 2, a ﬁnicast zone is
divided into a plurality of partial zones
. depending on the number of IEs. The
configuraticons of the base station zand mobile

20 station according to embodiment 2 are the sanme
as base station 100 and mobile station 200
according to embodiment 1.

[0046] Information generation section 103

generates control information to be transmitted
z25 in a downlink,. FIG. 6 shows a control

information structure according teo embodiment 2.

o047 In FIG.6, contrel information 400 is

18



scheduling information unit which obviously has only one IE, an indicator
of the nunber of IEs is not necessary in this area. By this neans, it is
possi ble to reduce signaling overhead. o [0052] Also, nulticast/broadcast
zone 410 is provided between first unicast zone 420a and second uni cast
zone 4201, IS ay, ltic o ast, zope 410 fo e border
bet ween flrggbﬁ%ﬁbastq?%ne 1ca§% éﬁod%g%G'unlc zone 420% gBy this
nmeans, nohide.skatian, 200 4t the reception side is abI e to readily identify
t he end of first unicast zone 420a and the begi nning of second uni cast zone
420b usingoo4 ghcaswiyoadcast #zene ¢410 A5 8222 | 3RAREK. 220 aze

[ 0053] Not et hat, i naddi tionto mul ti cast/broadcastzone410,iti sal so possible to
provi de adzonedéd inskudetan |fmEensSpeeicaldasee. graangt ngh) ok kka 20
predeterm ned M5-1D, and use this zone as a unicast zone term nal signal.

[ 0054] Al sgeaded8ilderanfl Biastndnivgastazdnez d268a 4@k second uni cast zone
420b may be reversed to place second unicast zone 420b in 25 the front and
first uni d8R4%dne 42087 n tHe backrammevetn sudhkiorber gecdbred be

determ ned in advance. . ) X
information 400 is transmitted, first unicast

zone 420a includes a scheduling information unit

for mobile station 200, which one unicast IE
10 addresses. The unicast IEs to be mapped in
first unicast zone 420a ineclude M5-IDs

respectively (sée unicast IEs 422 and 424 in
FIG.6) . That is to say, first unicést zone 420a
employs the firsgt format.

15 [0050] On the other hand, in the frame in which
contrel information 400 4is transmitted, second
unicast zone 420b includes a scheduling
infoﬁmaﬁion unit for mobile station 200, which a
plurality of unicast IEs address. Similar +to

20 embodiment 1, the wunicast IEs to be mapped in
second unicast zone 420b do not include MS-IDs,
and only one MS-ID is situated in the beginning
area of each scheduling information wunit 330.
That is to say, second unicast zone 420b employs

25 the second format.

[CO051] As described above, by thus providing

first unicast =zone 420a for wmapping only a

19



[ 0055] (Enbodi nent 3) Simlar to enbodi ment 2, enbodi nent 3 al so
di vi des arumicast-zone into a plurality of partial -zones dependi ng on the
nunber of I Es. The configurations of the base station and nobile station
according to enbodinent 3 are the sane as base station 100 and nobil e -

station 2QQ.8c8949 E%fé;?ﬁgit@é‘ﬁ 1,_%13}825 Lnfor rr?tggto?nugggergtai on section

103 10 generates contr ol ormation ransm h-aYdowhlfi nk. FIG 7

shows a cipl J4d ol i Qi S§LUGIAL £,3CCOEdI Dt o, 2RI BBt B [0057] In
FIG 7, control information 500 is divided into nulticast/broadcast zones

510 and 13 sinheast nzenass 829 LA058h AlsSOarien FI Gry Wi LaShZoRes 520 are
divided into three partial zones first unicast zone 520a, second uni cast
zone 520biandi$hpkd siblastt zonedue. s2G{H058LSidgwé dhetand first uni cast
zone 420a described with enbodinment 2, in the frame in which control
infornati dPBHD]1i s tAhasni t med; tferstt (lpkrcastczobe 520 i &l 0dessa
scheduling information unit for nobile station 200, which 25 one unicast |E
addr essesPIUOEORA s e iveeRe fFafeti n Wihi eAsdontzorei nf@ Gt i ®nd500 i s

transmtted, segond uni cast )
secon unicast zone 420b, That is te savy,

multicast/broadcast 2zone 410 forms ﬁhe border
between first unicast zone 420& and second
10 unicast zone 420b. By this means, mobile
station 200 at the reception sgide iz able to
readily identify the end of first wunicast zone
4202 and the beginning o¢f second unicast zone
420b wusing multicast/broadcast zo#e 410 as a
15 landmark.
[0053] Note that, in addition to
multicast/broadcast zZone 410, it ie also
Possible to provide a zone to include an IE forx
special use (e.qg. ranging IE} with #
20 predetermined MS~-ID, and use this =zone as a
unicast zone terminal signai.
[0054] Also, the order of first unicast zone
420a and second unicast zone 420b may be
reversed to place second unicast =zone 420b in
25 the £front and first ‘unicast zone 420z 1in the
back. However, such ordex needs to be

determined in zdvance.
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zone 520b includes a scheduling information unit for nobile station 200,
whi ch two uni cast | Es address. Seocond uni cast zone 520b incl udes
scheduling informaitn unit 530 for each nobile 5 station 200.Simlar to
scheduling information unit 330, scheduling information unit 530 includes

area 532 f IW%# are 4 for IE. However, unlike scheduling
informatio %%?ﬁ 33 fggg 3ﬁT|% §?}nformation unit 530 does not 10 i ncl ude

an indicator of gihe nupber ofeliggdlﬁergLarz tod é;gaiﬂ@ Sasty zppe 520a,

i nfornmai tn about the nunber of I's associ at e second Unhi cast zone

520b itseldivaBd S0 4t h%ﬂggsevmygﬁgesgyﬁbtoalmgiggaqqg§dlg@xw of 15
the nunber of IEs. By this means, it is possible to reduce 'signaling

over head. ﬁ&mmihAlsaonémth@eﬁhﬂ&hng wbhchtaent reimb&forgat i 9As500 is
transmtted, third unicast zone 520c includes a scheduling information unit
20 for SroBite stcatn Dhg20G twhneh eqfial tiheor npse t hamathoee uanaast | Es
addr ess. [006218y t hus providing three unicast zones,

mobile station according to embodiment 3 are the

same as base station 100 and mobile statiom 200

accéerding to e#bodime#?‘l.

[00586] Information generation section 103

10 generates control infoimation to be transmitited
in a downlink. FIG6.7 shows a coﬁtrol
information strgéﬁure according to embodiment 3.
‘[0057] In FIG.7, control information 500 4is
divided into multicast/broadcast zones 510 and

15 unicast zones 520.

[0C058] Also, 4in FIG.7, unicast zones 520 are
divided into three partial zones -- first
‘unicast zone 520a, second unicast zone 520b and
third unicast zone 520c.

20 [0058] Similar .to first unicast zone 420a
described with embodiment 2, in the frame in
which control information 500 is <+transmitted,
first unicast zone 520z includes a scheduling
information wnit for mobile station 200, which

25 one unicast IE add;esses.

[CO6C] Also, in the frame in which control

information 500 is transmitted, second wunicast
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nopil e station 200 at the reception side is able to further narrow the
areas in which nobile 25 station 200 has to search for its own M5-1D, so
that, as a result, it is possible to further reduce the processing tinme and
power consunption of nobile station 200. [0063] Al so, nulticast/broadcast

zones 510 are jvided innto first | ticast/bropadcast zone 510a and second
mul ti cast /%?%gdg;ys bz%ﬁé’%‘ig%? Ftr&F %?f’in@'asf ?%P&é‘b%*ééffon‘é%i&aandsecond

mul ti cast /gggaqggggl%onggg%tgpgﬁr eﬁgroovi dad; bgt ween ful%_tcéjgkcgg%ﬁzone 520a

and second uni cast zone d t ieen second uni cast zone and third

uni cast zenRis2QG,. 10 respeshiavelyn i EQQG4] By Lhi s @ans; ;pobl g station
200 at the reception side is able to readily identify the beginning and end

of uni casts waas 15230y USi Mo Flalil €@Std Hi @adsgst zane 5LQ1AS s andmark. 15
[ 0065] Not et hat , i naddi ti ontofirst nulticast/broadcastzone510aandsecond
5 station 200. fimilar to scheduling information
unit 330, scheduling informaticn unit 530
includes aréa 532 for one MS-ID and area 534 for
IR, ﬂpraver, unlike scheduling information unit
330, scheduling information nunit 530 does not
10 include an indicator of the number of IEs.
Similar to first unicast =zone 520a, informaitna
about the number of IEs is associated with
second nnicaét zone 520b itself, and so it is
not even necessary to include an indicator of
135 the numbexr .of IEs. By this means, it is
poessible to zreduce signaling overhead.
fO0061] Also, in the frame in which control
information 5BOO is transmitted, third wunicast
zone 520c¢ includes a scheduling information unit
20 for_mcbile station 200, which egual +t¢ or more
than three unicast IEs address. 7
[0062] By thus providing three unicast zones,
mobile station 200 at the reception side is able
to further narrow the areas in which mobile
25 station 200 has to search for its own MS-ID, so
that, as a result, it is possible +to Ffurther

reduce the processing time and power consumption

22



nulticast/broadcéstzoneSlOb,itisalso possible to provide a zone to include
an | E for specialuse(e-g-rangingl Eywitha 20 predeterm ned Ms5-1D, and use
this zone as a unicast zone term nal signal. [0066] Al so, the order of first
uni cast zone 520a, second uni cast zone 520b and third unicast zone 520c
may be reqrdered. .Howeyer . the der 25 needs to be determ ned in advance.
[ 0067] (E gﬂfﬁ%% ]ﬁ3 %&?%iéﬁ%o%ﬁﬁént 4, unlike enbodi nent 2 and enbodi nent

3, a multigassdproadeast zang 4.5, diyideds Lot Myl tisast z9pgs apd broadcast

zones. |Information ‘generation section 103 generates control information to
be transnmgtitwdaeal nadewnld ks El G.8sbewsacopbraddiormai e Hiygture

according to enbodi nent 4. [0069] Referring to FIG 8, control information
600i sdi vi dexti ntelrapdicastizonNes:d, /broadcast zone 510b. First
5 multicast/broadcast zone 510= and second
multicast/broadcast zone 510b are provided
between first unicast zone 520a and second
uni;ast zone 520b and between second unicast
zZone 520b and third - unicast Zzone 520¢c,
10 respectively.
[CC6E4] By this means, mobile station 200 at the
reception side is able to readilj identify <the
beginning and end of ﬁnicast' zones 520 wusing

multicasﬁ/broadcast zone 510 as a landmark.

15 YR Note that, in addition to first

multicast/broadcast zone " B510a and second
multicast/brocadcast zone 510b, it is also

possible to ?rovide a zone to include amn IE for

épecial use {e.qg. ranging IR} with a
20 predetermined ME-ID, and use this zone as a

unicast zone‘termi#al signal.

[ODD66] Also, the order of first unicast zone

520a, second unicast zone 520b and third unicast

zone 520¢ may be reordered. However, the order
25 needs to be determined in advance.

[D067] (Embodiment 4}

With embodiment 4, unlike embodiment 2 and

23



mul ticast zone 620 and uni cast zones 420. 10 [0070] Broadcast zone 610 is

present at the beginning of control information 600. By this neans, it is
possible to provide an information structure that conplies with a protocol
that requires placing broadcast scheduling 15 information in the beginning

area of cQuigh;ALAL Tt On (e .| EEE A02/169),5 00111 A 50, . L cast

zone 620 is present between first unicast zone 420a and second uni cast zone

420b. By thi;s,f@ans. phid e 2Q stathan 20Q Ale the £8gepth OB Hdeskks able to
readily identify the end of first unicast zone 420a and the begi nni ng of

second Unk@asdszone 42Qhr 4shBG ikt CRshez@Nei 620 aseadadsnarkos

[0072] Al so, no area where broadcast zone and 25 nulticast zone are present
t oget her pemwozided, chmtadeastizdpentlOi and tul theasirZore iG2Pedr e each
provi ded as an i ndependent zone. By this neans, the |oad of the process of
zone sear &l i n aobifevetlatibn 200 aF MttheBrecepoivoh side i somdduedd. That is
to say, if, for exanple, an address notation conplies with |IPv4, the |ast
ei ght bit $95P EmBEIRRas 0= BHiPe - PREGHT akP |embaddmsfet f frst 4 bits

in a mlticas P address pecone 1110, nsequent |y, when broadcast zone
and mul ti é(é?té%i)nea%?geﬁr‘é’s%ﬁt t3gdthEr Sirn TRE Samt R TRSnit ®7st ati on

200 10 m be able to_i.dentify.betwee gadcast and nultic only upon
| ooki ng atgtaiohe 5 ¥ st %&erg?%s o:rm{%hce Iaqbs £ié‘|%§hats%its.z° Sanwhi Eé,’ if a -

br oadcast »2qne; a0d «2 JULLI @56 208 A EcaGRArabad Andohel v order s

determned as wth
10 [00701 Broadcast zone 610 iz present at the

beginning of control informatioen 600. By this
means, it is possible to previde an information
étxucture that comélies with a profécol that
reguires placing broadcast scheduling
15 information in the beginning area of control
information {(e.g. IEEE BOZ2.l6e}.
[0071] Also, multicast zone 620 is present
between first unicast zone 420a and saecond
unicast zone 420b. 'By this means} mobils
20 station 200 at the reception side 1is ‘able to
readily identiff the end eof first unicast =zone
420a and the beginning of seceond unicast =zone
420b using multicast zone 620 as a landmark.
[0072] Also, no area where broadcast =zZone and
25 multicast zZone are present toggther is provided,
broadcast =zone €10 and multicast zone 620 are

each provided as an independent zone. By this
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15 the present enbodinent, it is possible to reduce the |oad of the process
of zone search in nobile station 200 by first carrying out a search by

focusing on a characteristic point of an I P address of the zone to show up
first and then 20 switching that characteristic point to search for to that

of the ot her,zone4/0073L(ENDediiRNt o5l LD gDogLaRnt S, 2,64, 44,42

non-uni cast zone is arranged between the first unicast zone and 25 the
second UNmGAsi1&0NgcaByidhi sz2mrAnNsaca Wk | erstaioioAt therd eception side
is able to readily identify the end of the first unicast zone and the
begi nni ng refdd hedsecomth 4 Gast wONS Ae| Noi £he por- UBkGasI1&0Neaas a

| andmar k. [ 0074] The present enbodi nent presunes using control
i nformat | edidraes ng acdisffeeent cotmpiti ase Fiftlomibede ofchenbddasents 2 to
4. [0075] [Conventional system as precondition] Unli ke the system

expl ai hedeidwh hebPbdckgtbumd reasires twith eHidrsyst dRcenese aké cases

where an IZ}.@-SlDainsdno;[:hl;eepofrg.sgtexareisfa!%/s in a multicast IP

address become ir1io0. Conseguently, when

broadcast zone and multicast zone are present

together in the same area, mobile stati§n‘ 200

16 might be able to identify between broadcést and

multicast qnly upon 1ookiﬁg at the first four

bits or the last eight bits. Meanwhile, if a

broadcast zAne and a multicast Zona are

separatad and their order is determined as with

- 15 the present embo&imant} it is peossible teoe reduce

the load of the process of zone search in mobile

staéion 200 by firét carrying out a.search by

focusing omn a characteristic point of an IP

address of the zone to show up firxrst and +then

20 switching that characteristiec point to search
for te that of the other zone.

[0073] (Embodiment 5)

With embodiments 2 to 4, a non-unicast zone

is arranged between the first unicast zone and

25 the second unicast zone. By this means, a mobile

station at the reception side is able to readily

identify the end of the first unicast =zone and
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10 and a CRC"(QICI i ¢ Redundancy Check) part. i s masked by nmultiplying the
CRC part included in each IE by an M5-1D. A nobile station at the reception
si de decodes an I E and cal cul ates an exclusive OR of the CRC part using its
own 1'5S- 15 ID. If the CRC check result is "OK " the nobile station

det erm nes.that the ddress i tsel n : iues i that | E.
The nobi | Z:hsef atbie(é;l?%gﬁ%hagﬁfogtiﬁy %é)cd?%gqla ?gtgﬁ\éc‘el qu{% :ﬁgéo%g?or an | E

addr essi ngyid Sgbt - w20 £ Q0 €61, SWEL RES NDT @a ddk 4 BikS System a plurality of
resource sizes and MCSs (Mdul ation and Codi ng Schenes) are prepared each,

to report j@vtE)to arN@bi b e et t ONenbdd ExARR) €p AdWuReSOURLE: Shzes (1
M_.RU ( MAP Logi cal Resource 25 Unit) and 2 MLRU) and two MCSs (QPSK 1/2 and
QPSK 1/ 8) cairet peepareflc rilen obheh £otbignad | dnt feresaursersiczienaad MCS to
be applied to an E may be changed per destination nobile station, based
on propagdtzticon phblsecondi kimdnsdip@O73 ARsdq h€r ear ef our ki nds conbi nati ons
of resource size and MCS in the 5 above-descri bed exanple, so that, in
control iAfRHali ohCorEsentd gt ed ¥t $BuR SyrREPS &R FhePdded and
furthernore the_nunber of |Es is included per group (see . FIG 9, which
illustrates a caB&i¥ifere FR& e af& =N %% pes Ed‘rPJg?bB& . BY®10 tH"€ neans, a
nobile statign to receive control information is_able to reduce_the nunber
of tines Eﬁecq:n%ﬁf’f"émgt%f%o?%ﬁg’t o"%%é pter;f'%rnsl sgéﬁgdodﬁlarien orfder to | ook
for an I E,addf £59) 9. Lhe, Olkk € 18f akiison, o35 QALY HOURVEL £ p3% SOPYN i N

FIG9, IEs are placed in the area referred to as "user specific P" and
the nupbeps,Of 4 EscRer gr@ppiale ptagedddndépe area-k of epad t 0i3s

"non-user specific MAP." nsequently, by providing this non-user 20
speci fic MARk&aMay edud Dtilpa sysgemHescerRioedp kit i he nlackgedunizpart, this
system has the problens of increasing the overhead and decreasing the
total threagiiputlE [ BF79kRCoMEI-gUP at | OAs mbbhdse sttatoanangdt the
reception side decodes an XIE and calculates an
exclusive OR of the CRC part using its own MS-
15 ID. If the CRC check result is “OK,” the mobile
station determines that the IE addresses itself,
and receives data ﬁsing that IE. The mobile
gtation then has to try decoding all the IEs to
léok for an IXE addressing itself.
20 {0076] Furthermore, in this system, a plurality
of resource sizes and MCS8s {Modulation and
Coding Schemes) are prepared each, to report an
IE to a meobile station. For gxample, two
resource sizes {1 MLRU (MaP ;cgical Resource
25 Unit} amd 2 MLRU} and two MCSs (QPSK 1/2 and

QPSK 1/8) are prepared. Then, the combination

of resource size and MCS to be applied to an IE
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25 nobil e station according to enbodi nent 5] Thebasest at i onand

mobi | estati on according to enbodi ment 5 have the sane basic configurations
as base station 100 and nobile station 200 according to enbodi m

[ 0080] I nf or mat i ongenerati ng section 103 generates control information to be

transmttgl o idk a AOMALERK. pLQ DQJDELASREGL LT Gaoh BHQ MaLi0; ggner ati ng
section 103 first groupS |IEs based on the IE type. The IE type refers to,

for exanphasséhe oeONpi Bpkigit Db nl §PPhCR cHIe+aRG MCS. | nformation
generating section 103 10 separates an assignnent area per group and pl aces
| Es in comta®y 7iinf or makilae , Fur thers®r e, ake an &sskgnMeiindsea ba@E an
arbitrary group, information generating section 103 separates a unicast |E
assi gnnmentcearanaidi anaonedni castopEcES askszgnnmentd adgss andnpl abes | Es.
[0081] [Structure of control information] FIG 1l0showsastruct ureofcontrol

i nf or nat i GP AECoFE T LB ehb ik ABML S | nSE G #Ba tihe +Es s wFpdnged in

t he order of X .
information, IEs are sorted in four groups and

included and furthermore the number of IEs is
included per group {see FIG.S%, which illustrates
a case where there are N types of groups). By

10 this means, a mobile station to regeive control
information is able *to reduce the nunber of
times the mobile station has to try peiforming
decoding in'ordér te loek for anm IE addresszing
the mobile station.

15 {0078)] Bowever, as shown in FIG.9, IEs are
placed in the area referred to as “user specific
MAPH and the numbers of IEs per group are placed
in the area referred to as “Ynen-usex spedific
MAP. " Conseguently, by providing this non-user

20 specific MAP, compared to the system described
in +the background part, this system has the
problens of increasing the overhead and
decreasing the total throughput.

[0079] ‘[Configurations of base station and

25 mobile station according to embodiment 5]

The base station and mobile station

according to embodiment 5 have the same basic
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20 group 1(Gl),group N(GN), and included in control information. Also, in
an assignnent area‘for an arbitrary group, 1Es are placed in the order of a
uni cast |E and then a broadcast |E (which is a kind of a non-uni st IE).
That 25 is to say, in an arbitrary group, a unicast |IE forns one subgroup

(SG and a _hon:unicast |E forns the other subgro 0082 descri bed
above, acggrndélnﬁgutxoa 32 5r eS8nt P& %disrrgﬁtt’,l%zgntﬁgp i%f1 n&%ﬁfﬁas-an | E

assi gnnentstaar@_@cgerzgéoggc%q:r#%ggonm ng.t3 dheLE type. I n each group's IE

assignnment 5 area, a unil cast ssi gnnent area and - a nonunicast |E

assi gnnentr caye@jar e sepafsted tand, arrgaded-4 9i ag9i VeR rdeh- [P83] By this
nmeans, a non-uni cast | E assignnent area of the first group or a second 19

group is prenw fleg et weayt o UNi Lash rifa S5RINEBNIL A 68 8h sidiec £GSt  group
and a uni cast |1 E assignnent area of the second group. Consequently, a

mobi | e5 st ami on diowhbinéceptTonks decixe abbe ctiof £ eadidwf bdendt fynt he end of
a 15 unicast |IE assignnent area of the first group and the begi nning of a
uni cast / Eengssiament sardad of & 0secHad sgf ogp ot g IE snopageiccast | E
assignnment area_as a |andmark. That is to say, by adopting this control

i nf or mati 5/ Sst r &€t urt¥P20 unl i t hd EcontERtS ontaf £&yst entuch B8=descri bed

earlier, it is not necessary to provide a_nonuser sgecifi_c MAP and
thereforeaf‘sanb%g?:l’bl g’-%‘teo rcéyd’b%é“@\%’r?@ad?f resourte size anad
MCS. Information generating section 103
10 separates an- assignment area per group and
places IEs in control iﬁformation, Furthermore,
in an assignment area for an arbitraxy group,
information generating sectiom 103 separates a
unicast IE assignment area and a2 non~unicast IE
15 assignment area and places IEs.
[COB1] [Structure of control informationl
F16.10 shows a structure of control

information according to embodiment 5. In

FIG.iO, the ITEs are arranged in the order of

20 group 1(G:i), ., group N(Gy), and included in
contreol information. Also, in an assignment
area for amn arbitrary group, IEs are placed in

the order of a unicast IE and then a broadcast
IE (which is 2 kind of a non-unicast IE) . Théf
25 is to say, in an arbitrary group, a unicast IE
forms ome subgzroup (SG) and a non-unicast IE

forms the other subgroup.
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[ 0084] (Enbodi nent 6) 25A case has been assunmed with enbodi nent 5 where a

non-uni cast 1E is included in each group.By contrast with this, enbodi nent
6 is directed to a control information structure in the event there is a
group not containing a non- [0085] Simlar to enbodinent 5, information

generati ng?%g{)iPnloggglne&g%%%qgé?ol abdpLmatban f0;bgtransmiged in a
downl i nk. "To be” nore specitic, Information generating Section .

pregsent embodiment, control informatiom has an
IE assignment area per group corresponding to
the ITIE type. In aachr g;oup's IE assignment

b area, a unicast IE assignment area and a non-
unicast IE assignment area are separated and
arranged in a given ordex.
[008B3] By this means, a non-unicast IE
assignment area of the first group or a second

i0 group is provided between a unicast IE
assignment area of the first group and a unicast
IE assignment area cof - the second group.
Consequently, a mcbile station at the reception
side is able to readily identify the end o©f a

15 wunicast IE assignment area of the. first gzroup
and the beginning of a wunicast IE assignment
area of a secoﬁd group using &a non-unicast IE
assignment area as a landmark. AThét is teo say,
by adopting this control information struncture,

20 unlike the conventional system such as described
earlier, it is not necessary to provide a non-
user specific MAP and therefore is possible to
reduce overhead.
[c08B4] {Embodiment 6}

25 2 case has been assumed with embodiment 5
where a non-unicast IE is included in each

group. By contrast with this, embodiment 6 4is
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10 103 first groups | Es based on the IE type. Then, information generating
secti-on 103 separates an assignnent area per group and places IEs in
control information. Furthernmore, in an assignnment area for an arbitrary
group, 15 information generating section 103 separates a unicast |E

assi gnment, area,and anon-unicast, | E assianmend area,and. pl aces, |LEs.

[ 0086] Furtdhle":r nore, i nformati 6n gener at’i ng Séectron 10§th aces  nformati on

about” t he Jjuber 20, oihwygcasz IaESﬁ;agJ O4BE NS k0G99 ngnypLcast | Es,

in a non-user specific MAP. Al so, ormation generating section 103 pl aces

informati @n 2boYE WPUPS T bLAGHWIT BE ONYREGEST o h ES £ NeBeNAs Haer
specifrc MAP.-.This 25 .group-related information is provided in, for ‘
exanpl e, Ridampohor nednd[ 008/ IFL Gell: shiout ib£oNt b@lcd AEORYAL i 0Bo Shows a
control information structure in the went Nis 4.In BIG 11, & and 4 do
not i nél ueebrodiweincase kE: Coaseguent by, imf ombatdmened & ed t o groups
not including nonunicast IEs is placed in the non-user specific MAP. In
this cont 808 %het hefisrikr atmonwmnkadinenis PresemfpnmatheBitrary
group is represented by the bit value 1 or 0. There are 10 four groups in
this cont &2e5dtIMT t nFPFE1e8npri 84 of PERFEBNES t ueRPHHFE]E When the

kth consti.t n;g.bi t. in %he bitttr%gnis.%sso i at ed V\,itrlwgiog 'k_, '&‘f & and S.
do not i né¢MifRBkdftadt 128, BPE i &% of P WA bi tTE5 sequence
of 0101. U@”@l?&t£$écT%¥§; ?ﬁ%h%ﬁggéggr%ééegating section
10 103 first groups TIEs Dbased on the IE type.
Then, ‘information generating section 103
separates an assignment area peér group ana
prlaces IEs in control information. Furthermore,
in an assignment area for an arbitrary group,
15 information generating section 103 separates a
unicast IE assignment area and a nﬁpmunicast IE
assignment area and places IE=s.
AfOOBG} | Furthermore, information generating
sécticn 103 places information about the numberxr
20 of unicast IEs of groups ot including non-
unicast IEs, in a nomn-user specific MAP. Also,
information generating section 103 places
infermation about groups not including non-
unicast IEs in a non-user specific HMAP. This
25 group-~related information iz provided in, for
example, bitmap format.

[OOBT7] FIs.1l1 shows a control information
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group not including a non-unicast 1E "~ a nobile station at the reception
side is able to readily identify the beginning and end of each group's 20
assignment area. Also, given that only information about the nunber of IEs
for groups not including non-unicast IEs is placed in the non-user specific

MAP, it is ,oossible to reduce the overhead canpared to the_conventi onal
syst em 25 ers%cr:?L'Ber(? i Nt BRBSd Wt g.o AI%%?"%&%%’?gd o the"“%o%v fiti onal

system desg/d bed gboggnﬁéﬁéenﬁ%@ggg%%ogl t Q%ﬁ%%g%%r mati on_about groups

not including nen-uni cast S needs e provi i'tionally, the nunber
of bits igdist the samesas thepnuphbes of Oreups..and dhi ssdas, Little

i npact on the increase of overhead. 5[ 0091] ( Enbodi ment 47) The
present eakadiweat preasWresntilkaise basesstation transdéguansigpal using a
plurality of carriers. [0090] [Conventional system of precondition] 10 1In
this systéemfdonaéianpl eslastestiowr | grel@d2nca baseisidat hgn ddmAsmits a
signal using a plurality of carriers. The plurality of carriers include a
primary camdiegshndBecohdaryleaed eig. Akle comtn-ob =enf ospatdiofi &s 15
transmtted using_the primary carrier. Then, control information for the
primary c¥fE-er i%®r ebgr’*tsed R0 eFdsi c wWsFfmfentd ERqHi 2 comrol

i nformation ,fort]ge Isﬁ?co_ndarry carriers is reported as an MC assi gnnent
| E. Basj ¢ @®+cas is resent in an ‘arbitrary group is

represented by the bit wvalune 1 or 0. There are
10 four groups in this context, s0 a bit =map. is
comprised of fouxr constituent bits. When the k-
th constituent bit in the bit map is associated
with group k, if G, and G, do¢ net include non-
unicast IEs, the bit map is formed with a bit

15 seqguence of 0103%1.
fooes] By this means, even when there is a
group not including a non-unicasf IE, a mobile
station at the reception side is able to readily
identify the beginning and end of each group’'s
20 assignment area. Also, given' that only
information about the number of IEs for groups
not including non-unicast IEs igs placed in +the
non-user specific MAP, it is possible to reduce
the overhead compared to the conventional system
25 described in embodiment 5. Also, compared to
the conventional system described above with

embodiment 5, although information about groups
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20 assi gnnent | Eand MCassi gnnentl Eare transmtted as one set by a primary
carrier. [0091]By this neans, the primary carrier transmts allthe single
carrier /Es and nmulticarrier IEs.In this case, as shown in 25 F/ G 13,
single carrier IEs and nmulticarrier IEs are transm.tted. randomy.

Consequently, WiG/, {8 i ORI QO Sdiet UG, 1S adophed. gyen ygen a

signal for a given npD station 1s transmtted by gle carrier, it is

still necessafyaba decnderdldn 4 Neyl Es+ ORI Seduge thag 4 pad; gf a nobile
station 5 at the reception side, ?orrexanplet it is possible to adoptthe
control i By Bkhen shhbCtyee HHOWK b EEGJE. Thadubs t 0afay,tidst he area

called "user specific MAP," which is different frontheareacall ed"non-user

has little impact on the increase of overhead.

b [009%1] (Embediment 7} |

The éresent embodiment presumes that a base

station transmits a signal using a plurality of
carriers.
[00o20] fConventional system of precondition]

10 In this system, for example, as shown in
FIG;lz, a base station transmits a sigrnal using
a plurality of carriers. The plurality of
carriaers include & primary carrier and secondary
carriers. All control information ism

15 transmitted usipg the primary carrier. "Then,

control]l information £for the primary carrier is

reported as a basic assignment IE, while control

information for the secondary carriers is
reported as an MC assignment IE. Basic
20 assigament IE and MC assignment IE are

transmitted as one set by a primary carrier.
foos1] By this means, the primaxy carriexr
transmits all the single carrier IEs=s and
multicarrier ITEs. In this case, as shown in
25 FIG.13, singie carrier IEs and multicarrier IEs
are transmitted randomly. Consegquently, when

this information structure is adopted, even when
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10 specific MAP," a single carrier |IE arrangenent area and a non-single
carrier I'E-arrangenent area are placed apart. The nunber of |Es and the

li ke are placed in the non-user specific MAP. 15 [0093] By this nmeans, when
a signal addressing a given npbile station is transmtted by single

carrier, that ;g station has qnl o decqde. single carrier -LEs and
thereforetal s ab % to re tl‘}(::':e t%e n %ﬁkof %to%e?rjﬁ?s tis)%saeta:?%ﬁ' fof ®I Es' 20

addr essi ng.{diabniabid® { gy nglind PO94IHENEYGE bY 4R ovi di NGy Lhhg non-user

specific MAP, conpared to the system described in the background part, this
system haadd@ssary $60bladbabi Rarrashegtieeyer headand 25 decreasing the
total throughput. [0095][ Configuration of base station and nobile station
accor di ng [too eabodi mentr FincEhehasestiatd dDnay aohkbpstiad | ers€conRding to
enbodi rent 7 have the same basic configurations as base station 100 and
mobi | e?st &t ont2@0 acteordittieto enbddimenfot. 5:$8894]d nf oirati dr

generating section 103
posasible to adopt the coentrol information

structure shown in FIG.14. That is te say, in
the =area called “user specific MAP,” which is
different from the area called “noen-user

10 specific MAP,” a single carrigr' IE arrangement
area and a non-single carrier IE arrangement
area are placed apart. The number of IEs and
the like are placed in thé nen-user specific
MAP .

15 .[0093} By this means, when a signal addressing
a given mobile station is transmitted by single
carrier, that mobile station has only to decode
single carrier IEs and therefore 4is able to
reduce the number of attempts to search Ffor IEs

20 addressing that mobile terminal.

[0094] However, by providing this non-userx
specific MAP, compared to the system described
Lin the bagkground part, this system has the
problems of increasing the overhead and

25 decreasing the total throughput,

[O00985] [Configuration of base station and

mobile station according te embodiment 7]
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generates control information to be transmtted in a downlink. To be nore

speci fi c, ~mf-ormati on generating section 103 firsS® groups |Es based on the
|E type: In this context, the IE type 10 refers to, for exanple, the

conbi nation of the type of single carrier.or nulticarrier and the type of

uni cast | E or ngp.unigast | E Jnforpatio g_ner%t I € %ect %9—,” 403, separates
an assignnent area per group and places I'Es i.n 5 °Control ~infofnation. -

Fur t her Mg, ¢ b P2 PSHHNERY 0 85 6% P 87 IrpLPe0f chile iRl e wparsier type,
i nformation generating section 103 separates a unicast |E assignnent area

and a nonoi £aghdr asskgnamnt rarea apdapliaces 166. 204 0@¥4 { Beruct ure of
control information] ' FI G 15 shows a control information structure
accor di ngstte ehbadi2Eeht adedrd £ iy theddsmane arranged in the order of
a single carrier group and then a nulticarrier group, and 25 included in
controb indf0érh@li on. Alnstgriptdrassiganentatairg fosestsiongl e L@Brier

group, IEs are placed in the order of a unicast |IE and then a broadcast IE
(whi ch i s9&9& REters achet-iml castformatIpat 8 thesdrapamd gl e carrier
group, a ynicast, |E forns one subgroup (SG and_a nonunicast |E forns the
ot her subgfoub. SPHE + E8Xner e PnAIUIBCHS hSBeFdst £ asSiyhAEAE 4 8°4nd a

non-basi ¢ %%SAQQ nt | E. A .basi &r?ia%slfgrygetnt IE is a Ei nformatj on el enent

for a regdFAr Tard harR8it* W ndl-basté HssFGmant S $2F8° SBnple, a

group- spegifd ¢ 4pf opgmti on elgrenty ;10 EA_‘?AEQE:Q-I, retpg%t iotri%e? t %p-speci fic

i nformation el ement nponent, and an | or a channe a regul ar

data chanpelrstish @8, peFststephmdliocating. 40088k dRecqi Vi pg pgacessing in
nobile station] 15 Control information structured as described above is

transmtt egpie ombasa 5§ Bk 0Fadkd JLCRIYEthd Tt PBRIHE Sk atd N8 200e
[ 0099] FI G 16i | l ustrat esprocessi ngin informati on processi ng section 204.
type of unicast I or nen-unicast IE.
information generating section 103 separates an
‘assignment area per group and places IEs in
15 control information. Furthermore, in an
assignment area of a group of the single carrier
type, informaticn generating section 1063
separates a unicast TIE assignment area and a
non;unicast IE assignment area and places IEs.
20 [0D087] [Structure of control information]

FIG.15 shows a control information
structure according toc embodiment 7. In FIG.15,
the IEs are arranged in the order of a single
carrier group and then a multicarrier group, and

26 dincluded 4in control information. Also, 4in an

assignment area for a single carrier group, IEs

are placed in the order of a unicast IE and then
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20 [0100]'In step 51001, information processing section 204 perforns a CRC
check per control information IE. [0101]In step 51002, when a CRC check
result is determned to be "OK" ("YES"') as a result of 25 denasking the CRC
part using broadcast identification i nf ormation, this IEis detected as the

begi nni | e brogdcas

oraced (1R frBehYNEEE QILRY & o0 C 1} B Dbosegsh A QLALD 15
det er m ﬂe(iEt)O beqy NG ';("NQc),sL € p{RC%5559£g%te6pc§¥QQJe£5 grepggted. 5
[0102] I n step $1004 a CRC check for a subsequent IEis perfor nmed. [0103]In

step $1008, wheRa% CREECheSkmisessht isudgidbnaddo Aad NW {cd40") as a
result of denmaski ngt heCRCpartusi ngbroadcast 10 identification informtion,
this IE | andet#£etedI8s fhesegithd npithiean aneéayabepe a MHB&i cCBEsier | E
gr oup |s pl aced (step 51007). [0104]In step $1005, when a CRC check result
here include both a basic assignment IE and a
non-basic assignment IE. A basic assignment IE
is an information element for a regular data
channel . A non-basic assignnent IE is, for
exanple, a group“specific information element,
10 an IE for reporting a group-specific information
element component, and an IE for a channel other

than a regular data channel such as persistent

allocation,

[CO88] [Receiving processing in mobile station]
15 VCcntrol information structured as described

above is transmitted from |base station and
received in mobile station 200.

[g0958] FIG.16 illustrates pProcessing in
information processing section 204. -

20 fC100] In step £1001, informatioﬁ: processing
section 204 performs a CRC check per control
information IE. |
[0101] In step 851002, when a CRC check result
is determined to be “OK" (“YES”) as a result of

25 demasking the CRC part using brocadecast
identification information, this IE is detected

as the beginning of an area where a single



is determned to be "OK"- ("YES") as a result of 15 demasking the CRC part
usi ng broadcast identification information, whether or not this IEis a

mul ticarrier assignment IE is decided (step $1006). [0105] Wen a
multicarrier assignment 1S is 20 identified (step 51006: "YES"), this IEis

| dent (11 e sasetbe beglnngng ol dbe arga gheLe au I LLGAILd erc L, group s

{
pl aced (step f an I's rdenti € a nulticarrier

assi gnment; J E (¢54.6p ;910G6; ¢ " NG) . e Progeo #f .25 e w1l 0Q4p s

repeat ed. [ 0J106] described above, according to the present enpodinment, '

control iahQrémtionshas ans | Gossb@anRd aEsa per gkeup ¢oiy®Espondi ng
the.lE type. In an assignnment area for a single carrier group, a unicast |IE

assi gnnent ha gar ane sas NOH- WHLASE 1100 ASsisgnrepe aalern. are separated and
arranged in a given order. [0107]Bythis means, anon-uni castl E assi gnnent
area of aldiltg e car Zirer gkewp i3LPPAvi ded batR@encdamk castod E assi gnnent
area of a single carrier group and an | E assignnent area 10 of a

mul ti carr F&P 3R IUBR CohBedFerreyEoFmmBil e station at the reception side is
able to readi Ig/bi dentify the end of a unicast |E assignnment area of a

si ngl e cat®té® jroupP arfttRe RPN G arft | ERGssPEmAnt *&al bf a
m“tlmﬂrk%'gé%@%mined to be “NG” (“NO"} as a result of
demasking the CRC part using broadcast
10 identification information, this IE is detected
as the begi#ning cf an area where a multicarrierx
IE group is placed (step S1007).
[0104] In step 81005, when a CRC check result
is determined to be “OR7 (“YES87) a3s a result of
15 demasking the CRC rart using broadcast
identification information, whether or not this
IE is a multicarrier assignment IE iz decided
(step S1006).
[01065] When a multicarrier assignment IE is
20 identified (step 81006 : wymgTy , this IE is
identified as the beginning cf ~the area where a
multicarrier IE group is placed (step S81007).
If an IE is identified not +o be a multicarrierxr
assignment IE (step S1006: “HO"}), the process of
25 step £1004 is repeated.

[0L0&] As described above, according to the

present embodiment, control information has an
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15 using a non-unicast |E assignnment area of a single carrier group as a
| andmar k. ~That is to say, by adopting this control information structure,
unli ke the conventional system such as described earlier, it is not

necessary to 20 provide a non-user specific MAP and therefore is possible

to reducexgvetggestanﬂ%?ggjncg] (mgdigg%ﬁe%%ﬁ%?na?ﬁg”%ﬁgg%% ntg/, a mobile

station detec 1rst”basicass Fcarrier group and by

thi-s meangpiedenti flgse t he thor dar hel WegR et S1 B¢ CABLI & g and a
mul ticarrier group. The criterion for detecting nulticarrier group is, for

exanpl e, whelAiedr OlgWhpan LE i gel toRdei£sibahd Sta ¥oadeasg |E or a
mul ticarrier assignnment |E. Wether or not 5 an IE that is subject to

det ecti onai snanpuldicaeri eCEasaisgnnenhebE | & rusef Wrahemnephe aiasdc
assignnment | E placed at the beginning of a nulticarrier group is a
broadciast abE. 10189 =Ry tontar asivent lptdes,. with the present 10 enbodi nent,
in a single carrier group assignnent area, an |E that is a non-basic

assi gnment ORE 5hd t haB¥i s &bdo a HdRBEast PE | #oassiBAcE S tmedtftel y
before a nulticarrier %roug al | ocation argea. Zﬁt his means, switch froma 15

non- basi c*&§iGHIBAEC | B1% a ‘_Bﬁsi g a§§j“§ﬁ1’n%n_t B beIGEEF as-The
S;Iobgrl-onpfrgtvid 280G, L0% TLrgh  baste ASSLgWVERN LT, 1n 8 myticarrier
a single carrier group and an IE assigament area
10 of a multicarrier group. Consequently, a mobile
station at the reception side‘is able to readily
identify the end of a unicast IE assignment area
of a single carrier group and tha beginning of
an IE assignment area of a multicarrier group
I8 using a non;unicast IE assignment area of a
single carrier group as a landmark. That is to
say, bf adopting this control information
structure, unlike the conventional system such
as described earlier, it is not necessary to
20 provide a non-user specific MAP and therefore is
possible to reduce overhead.
[0108] (Embodiment B)
With embodiment 7, a nobile station detects
the first “hbasic assignmént IR~ in a
25 multicarrier group and by this means identifies

the border between a single carrier group and a

multicarrier group. The criterion for detecting
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10110] [ Configuration-of base station and 20 nobile station according to
enbodi nent 8] The base station and nobile station according to
enbodi ment 8 have the same basic configurations as base station 100 and
nobi l e station 200 according to enbodiment 1. 25 [0111]I nfornmation

generating.sectign 103 gengrates contraol. infornmatiop_to be.transpmtted in a
downl i nk.- 10 be %ﬁ‘rresgpeci %%,smf:nforﬁﬁtsilc%nmﬁggr at?ﬁ“g.secf‘inon 183 first

groups | B Joasedagn the /& type. sLn tRig Cg@iﬁ%w&hew&géﬂ@@ Lﬁ%efs to,

for exanple, the conbination of the type o carrier or ticarrier,
the type @foginhgasts | FuBH 0H- ¥R C@sk el i @R sthea t ¥R O Rasd cxassi gnnent
or non-basic assignnent. Information generating section 103 separates an
assi gnnenb rar£am@pere D& AR ianel Blsace§niES 4 NT@QNt roh e ikMfedF MBI Qo +
Furthernore, in an 10 assignnment area of a group of the single carrier
type, ¥nfemrat¥8n gemetatiihg sestbdrdid3 Separ diegs=a@nibb t hats | sanon- basi c
assi gnnent and that is a non-unicast |E assignnent area, and ot her

assi gnmen®Budrtehgargd¢ pl cesiperens [ §E12] o Susefule ghegonttlog
information] FIG 17showsastructureofcontrol infornmation according to

enbodi nenP 3§45 BFGigrneRs | EE R arfafdedtt® thevdmdenef of stngle

carrier gga%tipts?'ggrtrgeenr agglc';lutz.l C:!?';r Iaerbroadcast IE.

[0108] By contrast with this, with the present
1t embodiment, in a single carrier group as%ignment
area, an IE that 1is a non-basic assignment IE
and that is alsoc a bxoadcést I is assigned
immediately befo£e a mﬁlticafrier group
alloéation area. By this means, switch from a
15 non-basic assignment Iﬁ to a basiq assiganent IE
can be used as the c¢riterion for detecting the
first “basiec assignment IE” in a multicarrier
group .
Tol101] [Configuration of base station and
20 mobile station according to embodiment 8]

The base station and mobile station
according to embodiment 8 have the same basic
configurations as base station 100 and mobile
station 200 acacrdiﬁg to embodiment 1.

25 FO111] Information generating section 103
generates control information to be transmitted

in a downlink. To be more specific, information
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20 group, and included in control information. Al so, in an assignnent area
for a single carrier group, IEs are placed in the order of a basic '
assignment |E (both a unicast |E and a nonunicast |E), a non-basic
assignment and unicast 25 IE, and then a non-basic assi gnnment and broadcast

| E. That i -\ i ngl rier o] a_ non-bas] assjgnnent, non-
a lEﬁﬁgri%%Péns%é%fgnegﬁg%”fixgé %%ﬁﬂﬁgt% bERSTH gon

uni cast orns the® subgroup t place

mul ticarrigfe gr egp. (HYd herng#g, L) a0 aLhLtrary se%P%sa(é(}scr{bed above,

|Es are placed in thé order a basic 5 assi ghnent t heh®F non- basi ¢

assi gnmentrd ferdhatoi, S £0rSayxadipi8e begennipgraf, 203 asSi genepy, area of
the multicarrier group type, information generating section 103 places a
basi ¢ assitgwent f & iaghQl 13k r[Rascei WnNompnaGesst pg <t , Mekid exgpat i on]
Control information structured as described above is transmtted from base
statioh 10F tendmhide TEatdonn200-uplllxd €] GEL8i 4hdsttlas espipaces i ngin 15
information processing section 204. [0115]1n step 52001, information
processi n§asek€i on 320l pamedy s a °GRC cheek Ypesicont ros sigioremti.on | E.
[0116] In step 52002, when a CRC check result 20 is determned to be "COK" as
a result EF"‘(’;‘éﬁ’&§lFi‘bentﬁéamaﬁéf‘igofs%°EH€ék tddgetepmrates an

assignment area per group and placés IEs in
control information. - Furthermore, in an

10 assignment area of a group of the single carrier
type, infermation generating section 103
separates an ;E'that is non-basic assignment and
that is a noh*unicgst. IE.aasignmant area, and
other assignment areas, and places TEs.

15 [OL1Z] [Structure of control information]

FIG.17 shows a struéture of control
information according to emboediment 8. In
FIG.17, the I¥s are arranged in the order of a
single éarrief group and then ar molticarrier

20 group, and included in control information.
Zlso, in an assignment area for a single carrier
group, IEs are placed in the order of a basic
assignment IBE (both a unicaéﬁ IZ and a2 non-

unicast IE), & non-basic assignment and unicast

25h IE, and then a non-basic assignment and
broadcast 1IE. That is to say, in a single
carrier group, a non~basic assignment, non-
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usi ng broadcast identification information and the check target IE is
identified-to be a non- basic assignnent IE ("YES"'), the check target |IE 25
is detected as the beginning of an area where a non-basic assignnent and
non-uni cast | E group is placed (that is, 2& in FIG 17) (step S2003). If

the CRC check result..is determn to be, "NC' ("N@'), .the process of step
$2001 is répeatéd. | 17]‘g'f°r§msﬁ epggfoofuka}géﬁ@éhgcgl?) f'ol?aa E’l}bseaéent lE is
per fornmed, 81181, step 32003, when a heck. tesul t | ermned to
be "NC' (*ﬁ%‘% as a :&esult %fz gerrasklgng t he pa“rrt of a Check target IE

usi ng brogdGastekd@td f i cahi ogni NhoBE LRy t R chegk targelrddelys detected
as the beginning of 10 an area where a nulticarrier IE group is placed
(step 320QBcvé 0119% sWenet he1 EBE £ haek resdll odsedeternmneddoibe K"
(step $2005: "YES'), whether or not the check target IE is a non-basic
assi gnireneslsE gnment IE and then a non-basic assignment
IE. That is to say, at the beginning of an
assignment area of the multicarrier group type,
information generating section 103 places a
basic assignment IE.
10 [01131 [Receiving processing at mobile station]
Contrel information structured as described
above is transmitted from base station 100 to
mobile stati&n 200,
[0114] FIG.18 illustrates processing in
15 information processing section 204.
[CLL15] In step 82001, information processing
zection 204 perforﬁs a CRC check per control
information IE.
[01l1€] In step 52002, when a CRC check result
20 is determined to be “OR” as a result of
demasking the CRC pért of a check target IE
nsing broadecast identification information and
the check target IE is identified to be a non-
basic assignment IE (“YEsgi, thé check target iE
25 is detected as the beginning of an area where a

non-basic assignment and non-uvnicast IE group is

placed (that is, SG; in FIG.17) (step 320Q3). If
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15 is decided (step $2006). [0120] If the check target IE is identified not
to be a nem-basic assignnent |E (step 52006: "NO'), this check target IE is
detected as the beginning of an area where a nulticarrier IE 20 group is

pl aced (step S2007). If the check target IEis identified to be, a

- basi 5 Si t "YES" th f ,$2004
epeat od. *FE12 %ﬁ%ﬁ%ﬁ bR BA ot Do aEh ef°4°%%fh?ou3‘§<9 '
mul ti cast /(b,rﬁ)@d?as ;gfoe[g_gr t Bgasgégﬁo%@@@izg@edg@

Q ]
mul ti cast/ broadcéast zone e areas where nul ti cast J:ebr oadcast | Es

are presefnlgt0g¢t her zHoveygr, theopreesent i nvent i e d Sk by #3 megns [ imted
to this, and it is equally 5 possible to divide multicast/broadcast zone

310, nulit s@asd 4 Hreadcast zere4ldrand-wailit i cast/ br oadcast zone510eachi nt oa
nmul ti cast zone and a broadcast zone.By this neans, simlar to enbodi nent 4,
it is posgicle8 10 thnreduep th200G3d eheone seaCchepreagdesseguhbbbil e
station 200 at the reception side.
is determined to be “HGE” {“NO”) as a xresult of
demasking the CRC part of a check target IE
using broadcast identification informatiom, the
cﬁeak target IE is detected as the beginning of
10 an aresa ﬁhere a multicarrier IE group is placed
{step S2007).
[0119] When the CRC check result is dete;mined
to be “OK” (step 52005: “YES”), whether or not
the check target IE is a non-basic assignment IE
ib iz decided (step S2006) .
[0120} If the check targeit IE is identified ﬁot
to be a non-basic assignment IE (step S2006:
“WNO”), this check target IE is detected as the
beginning of en area where a multicarrier IE
20 group is placed (step 52007). If the check
target IB is identified to be a non-basic
assignment IE (step 8S2006: “YES"”), the process

of step‘32004 is repeéted.

[o1211} {Other embodiments)

25 (1) In emboediment 1 through 3,
multicast/broadcast zone 310,
multicast/broadecast zZona 410 and
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[0122] I n particular, in the event a broadcast zoneispl acedatthebegi nni ngof
mul ticast/broadcast zone 310 as with the case 15 with enbodi nent 1, by
pl aci ng a broadcast zone at the beginning in nmulticast/broadcast zone 310,
it is possible, like enbodinment 4, to provide a information structure that
conplies w tlhtgf:%% tacol that requires p%&cq’ ng. broadcast 20 -shchfdul I ng

o]

. P g cadcas Zone Tar e reas whe
information 1h FRAIY Area *0t" Ton i Af 6r mti on- (e.’g" T BeE

802. 16e) . ,[.0123L(2)W t hgphodi r@pég,dégl%gi castd br oagdgast Zgne, %%%grwhi chis

an area where nulticast and broadcast Its are present 25 tog , IS
pl aced betwred:HRCASt gZANEFe OVRKE . p LB JH £58Mvd A¥ERIH OR sl Sphy no neans
limted to this, and it is equally possible to .4'te:!videbkoadcaszone in
the placen®f mdiheast/iirvedaasitzonembifa amdi plis€e 8s equally
mul ti cast zonei nt hepl aceof nul ticast/broadcast zone 510b. By this neans,

5 possible to divide multicast/broadcast zone 310,

multicast/broadcast zone 410, - and
multicast/broadcast zone 510 each into a
multicast =zone and‘az broadcast zone. By this
means, similar to embodiment 4, it is possible

10 teo reduce the load of zone search process in
mobile station 200 at the reception side.
[e1z22] In particﬁlar, in the event a broadcast
zone is placed at the ‘beginning of
multicast/broadcast zone 310 as with the case
15 .with embodiment 1, by placing a broadcast zone
at ﬁhe beginning in multicast/breadcast zone
3190, it 1is possible, like enmbodiment 4, to
provide a dinformation structure that complies
with a protocol that reguires placing broadcast
20 scheduling information in the beginning azxrsa of
control information {(e.g. IEEE B802.1l6e) .
[0123] {(2) With embodinment 3,
multicast/broadecast zone 510, which is an area
where multicast and brocadcast IEs are present
Zb  together, is placed between unicast zones .
However, the present invention is by noe means

limited to this, and it is equally pogsible ¢to
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5too, it is possible, like enbodinent 4, to reduce the |oad of zone search
process in nobile station 200 at the reception side: [0124] Al so, although
cases have been described with the above enbodi nent as exanpl es. where the
10 present invention is configured by hardware, the present invention can
al so be realized by sof tware.. [0125]Each function bl ock: | oyed_in the
descri pt‘i'gﬁr.oo‘flggch Bf the’3 (%aesrrltént i‘oned enbodi %e}ﬁ?s leg?)?pi c&fi y be

i mpl enent gd. 13s; a0 »£00Std Syt ed Py integrated ¢ rcuiy hesg may be

i ndi vi dual c%é:bs glrtslparti g%y or tot g%ny cont ai negnon atgsjiancg e chip. "LSI"

I's adopt edu¥ef £chute this gyl so bepreferregdeto as pjLe'e 20 "sygtem
LSI, ""super LSI,"or"ultra LSI" depending on differing extents of

integrati eml§03d26]dAs+berdhenethodel choow I i NBeIr 8hiign w08 ,linted to
LSI's,and i nplenmentation using dedicated Circuitry Or 25 general purpose
processor $oics, al $& pdissi bbe.s b 2l S| Nehktactameedtida zat | @anof ateo
programmabl e FPGA(Fi el d Programmabl e Gate Array) or a reconfigurable
processor rRiferee cHhrecli Porss afid e i iR pEh- Fineapsscelhsmgitthle an LS

can be reconfigured is al so possible. [0127] Further,ifintegratedcircuit
‘ station 200 at the reception side.

[0124] Also, althoudh cases have been described
with the above embodiment as examples where the
10 present invention is configured by hardwaré, the
Presant invention can alsoc ,be_ realized by
software,
[0125] Each funection block employed in the
description of each of the aforementioned
15 embodiments may typically be implemented as an
L8I constituted by ar integrated circuit. These
may be individual chips or partially or totally
contained om a single chip. “LSI” is‘ adopted
here but this may also be referred to as “IC,”
20 “system LI, " “super ~LSI.,” or “unltra LsI”

depending on differing extents of integration.

[01286] Furtherxr, the method of circuit
integration is not limited to LSI's, and
implementation uosing dedicated circuitry or

25 general purpose progessors is also possible.
After LSI manufacture, utilization of a

programmable FPGA {Field Programmable Gate
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5 technol ogy conmes.out to replace LSI's as a result of the advancernent of
sem conductor -t echnol ogy or a derivative other technology, it is naturally
al so possible to carry out function block integrationthis usingtechnol ogy.
10 Application of biotechnology is also possible. [0128] The di scl osures of

Japanese. Patent., Appl ication No, -3 b Fil enber 24, 2008,
Japanese ggtre,ar#) Appﬁ’f caﬁ onﬁ%‘?%gggfﬁﬁgégéf ,fiplgg%g%ﬁgﬁ’%ne %,h%f)%& and
Japanese 13 Al 885 P! LGal | 08+ Nr2P09:36207 4 4 edaan July 48,1 2009,
including the specifications, drawings and abstracts, are incorporated
herei n byagefipf engan bé helde SNEL GO a 20 sl NdUSHr i) s ApBliiecabi ity

[0129] The transm ssion apparatus and control information transm ssion

met hod of [bhe present | nuenttion,are s58itablatlearrased o reduea processi ng
time and power consunption at the 25 reception side by making the receiving
processestatihel pgyeptédomesi decwbre tef f | cearitacel. L& Tbanuriscat#&on

apparatus conprising: a generator that generates assignnent .information;
and result of the advancement of semiconductor

techﬂology or a derivative other technoloegy, it
is naturally also possible to carry out function
Block integration using this technology.
10 Application of biotechnology is alsoc pessible.
t0128] The disclosures of Japan&sg Patent
Application No.2008-328294, filed on December
24, 2008, Japanese Paténtr Application No.2009-
135324, filed on June 4, 2009, and Japanese
15 Patent Application No.2008-162071, filed omn July
| 8, 2009, including the specifications, drawings
and abstracts, are incorpeorated herein by

reference in their entirety.

20 Industrial Applicability
01283 The transmission apparatus and control
information transmission method of the present
invention are suitable for wuse to reduce
processing timé and power consumpition at the
25 reception side by making the receiving processes

at the reception gide more efficient.
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a transmtter that transmts the generated assignnent information in a
regi on of the assignnent information, wherein t he assi gnnent
information is categorized into at |east nulticast assignment information
intended for a group of a plurality of the reception apparatuses and

uni cast assignnent information intended for one reception apparatus, the
regi on of the assignnment information includes a first region and a second
regi on, oIS a plurality of the unicast assignnment information intended
for one reception apparatus are present in the first region follow ng the
second region, in which a plurality of the nulticast assignnent information

i ntended for a gpaupmelcaciphusakirdnynsofortchesirgcept i on appar at uses are
present. 2. The communication apparatus accordi n}gqa%o cl aign |, wherein
the region of & HENSESEPYAENCNHESTHEET TRFUT CHEYPhETHdE a third region,

i n which uni cast assignyent.d pfOIABL] @R ihepgad Lol AR ecRpkiOln

apparatus is present, and the second region is present between the first
regi on antntsheedibhraf tlegiesign8entThelccoaroni rdEred appar at us according to

claim?2, wherejn . _the plurality of the unig i gorent qiafarmation
are grouped tog¥t ﬁ%?lgﬁtﬁ@gd%nga P%e‘soé%%ggﬁ%ﬁgé%@ggm gnm::nl-jértlutl ?n rotr mat i on,
such that sgsfihst GreMRaWid @tbidest f8kze efroftgheofink cabiradssi grimene
information i's present in the first region and ''a second grou Xj%? a
second si zecpbivherpANsEHSAS 483 YHFeRt FBEGPIREE %fqig‘aﬁroé*sgﬂ e"gﬁ t1& third
regi on. f%- xggn @&%ation apparatus according to claim1, wherein

t he regioﬁm%f e asstgnnent’ i nformation further includes a fourth region,
‘i n which broadggstregissi ghmeet sésibomanit ioforvatamdédefudes af |T1o$t regePt i on
apparatuses, is present, and the fourth region is present at the beginning
of the regP@r? §F°PREFESgRNENt i nf or nati on. 5. The communi cation

apparat us acc%dgﬂ&amyc'o%i Ahd, ResE| Akl fignaill eAStrasSingresaidednfar mat i on,
the nulticast asSignnent information are present in a _frequency donain.
one reception apparatus are present in the first region following the
second region, in which a plurality of the multicast assignment
information intended for a group of a plurality of the reception

apparatuses are present.

2. The commumication apparatus according to claim 1, wherein

the region of the assigrment information further includes & third
region, in which unicast assignment informaticon intended for one
reception apparatus is present, and the sec;ond region is present

between the first region and the third region.

3. The cammunicaticn apparatus according to claim 2, wherein

the plurality of the unicast assigmnment information are grouped
together based on a size of the unicast assignment Iinformation, sgc;h
that a first group with a first size of the unicast assigrment
information is present in the first region and a second group with a
second size of the unicast assigrmment information is present in the';

third region.
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6. A conmuni cation nethod perfonnmed by a comuni cati on appar at us

conprising: generating assignnent information; and transmtting the
generated assignnent information in a region of the assignnent information,
wher ei n t he assignnent information is categorized into at |east

mul ticast assignment information intended for a group of a plurality of the
reception apparatuses and uni cast-assignnent information intended for one

reception appef.affos cmmmnrwﬁm%famdmtgm%ém L nfisad i on i ncl udes
a first region_and a,seco

t t
assi gnment i nf SFmeEoo i ﬁfeﬁﬁe aﬁs&m%n% r n%g;%ﬁ%ha?usﬂgr%%pr €sent in

the first sreghopedioh) oM ng:dhersetesd é@gt;gﬁmﬂ Arpdrnabicn phigrakiit gorof the
mul ticast assignnent information intended for é;roup of a plurality of the
recept i onadppelf ategselioar ePpresesse, 1s present, the fourth ‘region is

present at the beginning of the region of the assignment information.

5. The camumication apparatus according to claim 1, wherein
the unicast assigmment iInformation, the multicast assignment

information are present in a freguency domain.

6. A comunication method performed by a communication apparatus
comprising:

generating assigrment informaticn; and

transmitting the generated assigrnment information in a region of
the assignment infomation, wherein

the assignment information is cat @go*lzed into at leasi. milticast
assigment information intended fox a group of a plurality of thé
receptidn apparatuses and unicast assigrment information inténded for
one reception apparatus,

the region of the assigmment information includes a first region
and a second region, and _

a plurality of the unicast assignment information intended for
one reception apparatus are pmesent- in the first regicn following the
second region, in which a plurality of the multicast assigrment
information intended for a group of a plurality of the recepticn

apparatuses are present.
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