DESCRI PTION 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 gnnentina
mul tiple access wireless comunication system Background Art

[0002] Currently, w reless nobil Q%ﬂmiaﬁ%n 15

syst ensar eevol vi ngt owar dst hefourth generation (i.e. 4G networks). The

evol uti ont £d UPpr ohft ¥ §dH antial increase in systemrequirenents (e.g.
an increase in the nunber of users, user bandw dt hs, and nobi litﬁ/?t'NG

20[ 0003| R4S I §ST PAChnB RS RYENE pPAthi nff RHHEOD FOR  SEN

CONTROL MESSAGES

Technical Field

[0001] The present invention relates to a

transmission apparatus and control information

transmission method for transmitting control
10 information for resource assignment in a

multiple access wireless communication system.

Background Art
[ooo2} Currently, wireless mobile communication

15 systems are evolving towards the fourth
generation (i.e. 4G networks). The evolution to
4G promises substantial increase in system
reguirements (e.g. an increase in the number of
users, user bandwidths, and mobility).

20 [C003] Several new technologies are planning to
be used to make possible this increase in system
reguirements. Cne of these technologies is
orthogonal fregquency division multiple access
(OFDMA), which is a wireless technigue proposed

25 for WiMAX (IEEE 802.1l6e) and 3GPP LTE (Long Term
Evolution) .

{00041 The orthogonal frequency division



be used to nmake possible this increase in systemrequirenents. One of these
technol ogies is orthogonal frequency division multiple access (OFDWA),

which is a wirel ess techni que proposed 25 for WMAX (| EEE 802. 16e) and 3GPP
LTE (Long Term Evol ution). [0004] Theort hogonal frequencydi vi si on

mul tiplexing and transmtting transm ssjon data usin lLurality of
subcarri%P&%’rﬂgfrf‘fﬁﬁvl sysl‘grﬁmﬂi)rst, 2% dat a 5t rea‘f’ngicg"gil\ﬁ‘ﬂ%d i nfd 5
several paral]el sub-streans.The data rate then is | owered. That is to say,
Wi th t he®@Bldat BrISF 1 8ghstrRans b 43R SOMbE: HGr af FGP Fick 253™ copéred to
the original data stream _The plurality of parallel substreans are then 10
nodul at ed8/d &t et meBpdtfoRddparat @ SutaPG®F £1§9605] Thé B n&Ras@8 PH nbol
duration inproves the robustness_of OFDMto channel del ay spread,

Further nfd¥&t€Re irftt88Ucti of ofd2¥@ i ¢ prétdRes 1135 (€A1 E&E cohBlt&t el y
elimnate inter-synbol interference as long as the CP duration is |onger

t han®t hes eN@gwmal dePayashiedd. Fraddity 8am OFDM niduPat idht@an Be treeal i zed
using the efficient inverse Fast Fourier transform 20(IFFT), which enabl es
a | arge hbeger b8 slleweasders tBhigeE prodi déd® wid AY.onwe¥ i EdnpltehkpEye

parallel substreams, the symbol duration
increases compared to the original data stream.
The plurality of parallel substreams are then
10 medulated and later mapped on separate
subcarriers.
[0005]1] The increased symbol duration improves
the robustness of OFDM to channel delay spread.
Furthermore, the introduction of cyclic prefixes
15 (CPs) can conpletely eliminate inter-symbol
interference as long as the cCP duration is
longer than the channel delay spread. In
addition, OFDM modulation can be realized using
the efficient inverse Fast Fourier transform
20 {IFFT), which enables &a large number of sub-
carriers to be provided with lower complexity.
[00061] In an OFDM communication system,
regources are defined by means of OFDM symbols

in the time domain or by means of subcarriers in

25 the fregquency domain. That 1is, OFDMA 1is a
multiple-access scheme that makes possible

multiplexing transmission by mapping data



[ 0006] | nanOFDMcomruni cati onsystem resources are defined by neans of OFDM
synbols in the tine domain or by neans of subcarriers in 25 the frequency
dormain. That is, OFDVA is a nultipl e-accessschenet hat nakespossi bl e

mul ti pl exi ngtransm ssi onbymappi ngdata streans froma plurality of users
upon tine resources_and frequ%/njg reiources. 40007] For exanpl e, non-epatent
literat FETE2MG scf 68 aco ?‘lhri"’b AT % r B1fessUEGEini R PBn 5H 0

appar at ust hat comuni cat esusi nganOFDM comruni cati on schenme. [0008] FIG 1

i |1 ust r o 88 UhT EEFpPE Bf fﬁne%‘i‘lﬁ\%cffr ahE *Rta&tUPe. FIG 1 is an illustration
of a downlink(DL)franmestructure.Note that, 10 although not shown in

FIG 1, nbPRATY, thdretal &Fe&Rheupli AR WPRERPE as! gémafcomg] Wk h

reference to FIG 1,the frane incl udesMACcontrol i nformati on22whi ch,
discloses a conventional wireless communication

5 apparatus that communicates using an OFDM
communication scheme.
foo08] FIG.1 illustrates an example of an OFDMA
frame structure. FIG.1 is an illustration of a
downlink {DL) frame structure. Note that,
10 although not shown imn FIG.1, normally, there

also is an uplink (UL} part as well.

{0009] Wwith raeference to FIG.1, the frame
includes MAC control informatiocn 22 which
carries control signal. The control signal

15 includes, for example, scheduling information
for DL data transmission, scheduling grants for
UL transmission, and ACK/NACK indications in
response to UL transmission. Generally, control
signal is wvalid for the current frame only.

20 There may, however, be additional modes of
operation in which control signal is valid for
multiple frames.
00101 Control informatiom 22 1is Dbroadcasted
from a base station {BS) to all the mobile

25 stations (MSs) connected to that BS. Each MS
needs to receive and decode MAC control

information 22 and then search fFor its own



carries control signal.The control signal 15 includes, for

exanpl e, scheduling information for DL data transm ssion, scheduling grants
for UL transm ssion, and ACK/ NACK indications in response to UL

transm ssion. Generally, control signal is valid for the current frane
only. 20 There may, however, be additional nodes of operation in which

control SFGRAUISE G i difofORMa FRIERTr aldst B[ 0048] coMtA ol i A F&Citon 22

i s broadcast ed . froma base station (BS) to all the nobile 25 stations
(MBs) cohRE@ el aol PRat 285: Each YWISE fdetd¥or e P #éantdec dFMRETGHE O™
information 22 and then search for its own scheduling information unitin
MACcont rdR ihorapiache 23 t gdpiwakly, fdone Aol t L Arior FatW 6% 22 Ties® BPGddcast ed
with fixed timng with respect to the frame boundaries, usually near the
begi nni ngoof treere. fOGM$W thpefedarceesrl G Mes@¥ by i nPAr@#ti of 2 has a
plurality of scheduling information units. Each scheduling information unit
i s forneklew i hndm §nfeok nittiaoneel enent (1 E) 10 including an Ms-1D. Each IE
corresponds to a specific M5 or a group of a plurality of MSs (hereinafter
sinply "§PéubLl). The ™ifohmat ixonfencdnded intan | F16 .dssentcgintgol
determ ne the data transm ssion format. The specification of 15 the data
transni sshde foenai oy ad2MS H®p graoupp lisredsientyi alo £o isdeheidyltieg syst em
resources scheduled for that M5 (or group) and correctly denodulate in the
i denti fied fsystem t esounces £ sFor eRanphe, sepéfeduilngngo ENE éxrmabicont ents
of 20 IEs 24, 26, 28 and 30 are essential to correctly denodulate in
resourcesnd; 34s 3Iboamck B8,wiedpeatn vélyformation element (IE)

1o including an MS-ID. Each IE corresponds to a
specific M8 or a group of a plurality of MSs
{hereinafter simply “group”). The information
included in an IE 18 essential to determine the
data transmission format. The specification of

15 the data transmission format by an M8 (or group)
ig essential to identify the system resources
scheduled for that MS8 (or group) and correctly
demodulate in the 1identified system resources.

For example, referring to FIG.1l, the contents of

24 IEs 24, 26, 28 and 30 are essential to correctly
demodulate in resources 32, 34, 36 and 38,
respectively.

[oo1rz21] Depending on the number of target MSs,
IEs categorise into three types: unicast,
2h multicast and broadcast. A unicast IE

corresponds to a single MS, a multicast 1IE

corresponds to a predetermined number of MSs (or



(00127Dependi ng on the nunber of target MSs,
| Escat egori sei ntot hreetypes: uni cast, 25 nulticast and broadcast. A unicast
| E corresponds to a single M5, a nulticast |IE corresponds to a
pr edet er mi ned nunber of MSs (or group), and a broadcast |E corresponds to

[ 0013] For exanpl e, | i keuni cast1 E24 i ncl uding M5-1D1l, each unicast |E

al | Mss.

i ncl udesd &R H°

correspond to one Msin control information 22. For exanmple, in FIG 1,

| Es 24 @h8230 both correspond to the MS having MsSID1. 10[0014] Al so,

-1 BRAat 2unPFRPEGYERM | fiBs 8F° Ve ERPB AT uhPcadtl 4 Es nay

t wo

l'i ke

mul ticast IE 26 including 145- ID2 and broadcast |IE 28 including M- 1D3,
each brob86&dsitlor nul Ficcast ¢Ea@Bde ncl udékan MBnirast IE 24

t hat uni quel yi denti fi esabr oadcast or

has 15 prekilmdarigy MSowkBdge ofatte guodpcalstVS-IBs figtcludes an

br oadcast/ nul ti cast.

resobr ceMérdal Thiabaits, ufiigheeliyit identifies an MS. Some of

10

1b

20

unicast IEs may correspond to one MS in control
information 22. For example, in FIG.1l, two IEs
24 and 30 both correspond to the MS having MS-
ID1.,

[0014] Also, like multicast IE 26 including MS-
ID2 and broadcast IE 28 including MS—IDB,“each
broadcast or multicast IE also includes an MS-ID
that unigquely identifies a broadcast or
multicast connection. Note that an M3 has
preliminarily knowledge of the group of MS-IDs

for broadcast/multicast.

[0015] Each IE corresponds to a separate
assignment resource area. That dis, i1if the unit
gcale of assignment resource areas is
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 resource area and the second
assignment resource area, respectively. Also,

this occurs at other times as well, including,

for example, when the first assignment resource

[ 0015] Each | E corresponds to a separate assignnent

mul ti cast connection. Note that an M



scal eof assi gnnent resour ceareasi s 20 determ ned, even when the first
assignnment resource area and a second assignnment resource area are
addressed to the sane nobile station, separate IEs are provided for the
first assignnentresourcear eaandt hesecond 25 assi gnnent resource area,
respectively. Alsg, this occurs at other tinmes as well, including, for
exanpl e,2 %fén ERedfifst S8 BANeRS TR EE T areas it § Sse@dnti®aseFdnent
resource area are not consecutive, when_different services, are applied to
the firdtO&ssigAREne Cidsdlitce aMdb i&nd A1 EcBRE MEsi ghPEAt: § ESour €& Sar ea,
when 5 different configuration conditions (for exanple, different

nmodul at i ®RParRE BoditrR) sEketrest EMESS) ) a2l gpt E8F t F EROHFFR adFEdhnent
resource area and a second assi gnment resource area, and when the nunber of
times of2addt a et repgMBEi orss £6 IBN@T F er 6NE SISt HEEN t REFRr st WBSITYnnent
resource area and a second assi gnment resource area.

[ 0016] FI&E Zifl ¢ netytat esandiefplra yi Bt et i bans DULIEs ©kammP Lol udes a
DL 15 scheduling information unit to be used to notify an M5 how to process
data. | idFEG@retmie InEcdne] addsoVB-2DU2 evhidlém g dent hieires st hd MES 81 )gr oup
to which resource is assigned in the franme. Furthernore, the I E includes,
as 20 resperceappllated i nfornitihren, fahrisidi catsiohgfimhab ti s, ¥ pesDUF e
assignment information 44) of specific resource that is assigned (e.g. tine
resour cea reraeqaenty ¥ esoeicoa d spage irgsoence, e sanyrcanbienag 2on et d hese),
and tinme duration 46 25 in which this assignnment of specific resource is
val i d. ThkelE ahso nnohbees, ods trfmoe pate Hn dekat edettor s matsas ion s
transm ssion format, M MO data 48 to indicate that the content depends on
a papnticukar MiMOfstcheme: t habeitswspeci f i ee nodiiiatd on sele s gimhemtat i on
50 to be applied to the assigned resource, payload size 5 information 52,
and HARQ erfaf patd o bé a 0 a mdi cat estehec Aybr iads ARG pihecess ok stdrerew rent
transm ssi on.

area.
[0016] FIG.2 illustrates an exemplary IB
structure on a DL. This DL IE includes a DL

) scheduling information unit to be used to notify
an MS how to process data. In FIG.2, the 1IE
includes MS~-ID 42 which identifies the MS or
group to which resource is assigned in the
frame. Furthermore, the IE includes, as

20 resource-related information, an indication
(that is, resource assiganment information 44) of
specific resource that 1is assigned (e.g. time
resource, freguency resource, sSpace resource, Or
any c¢ombinaticon of these), and time duratiomn 46

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

related to the data transmission format, MIMO



[0017] I n the above-described fashion, each M5 or group is able to decode an
| E included in MAC 10 control information and identify the resource
assigned to that M5 or group according to the decoding result. G tation
List 15 Non-Patent Literature [0018] NPL 1 |IEEE Std 802. 16e-2005 20 Summary
of Invention Technical Problem[0019] Now, IEs in MAC control infornmation
are arr #hPéR i f8ant& bir At ¢ dFBertPaid thete AR WR1E pfeRERAS 0P Es
carrying the sane Ms-1D. 25 Consequently, to find out the resource
correspohdi P ¥51t81aih METBO ansMB SRS totBiRdek 419 tBP $£4 §hemnC
control information 22. This would result in the problens of increasing
t he procee&ithbatiirenand cgoiere cosfinmi af iant he IVS.EG 0028] | bl gk ef ore
an object of the present

to the agssigned resource, pavload size

information 52, and BHARQ information 54 to

o3

indicate the hybrid ARQ process of the current

transmission.

[0017] In the above-described fashion, each MS

or group is able to decode am IE included in MAC
10 control information and identify the resource

assigned to that M8 or group according to the

decoding result.

Citation List

15 Non-Patent Literature
[0018]
NPL 1

IEEE Std B02.16e-2005

20 Summary of Invention
Technical 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 MS-ID.
25 Conseguently, to find out the rescource
corresponding to its own MS-ID, an M8 has to

check all the IEs in MAC control informatiom 22.



5 invention to provide a transm ssion apparatus and control information
transm ssion nethod to reduce the processing tine and power consunption at
the reception side by making the reception processing at the reception side
efficient. 10 Solution to Problem [0021] A transm ssi on apparatus accordi ng
to thepresentinventiontransm tscontrol informationforresqurceassi gnnentina
15 mul ti pf 8 it c ¥ Wer of 8BS L&mibiRi cbfonP SRR LA™ An® had P @F§FBEEHF i ng
section that structures the control information; and a transmtting section
thattraﬁéﬁt%rﬂﬁﬁﬁﬁﬁ@%rﬁFmﬂn@%%eﬁﬂveﬁLﬁ&&%HMRBPqWﬁéﬁn$%&m and,
in this 20 transm ssion apparatus: the control information
conpri se§&uni cast ar eawher eauni cast schedul i ngi nf or mat i onuni t addr essi ngone
nobil e station is placed, and a non-uni cast area where a non-uni cast
schedul i h8 0iZ® br nek Fort- finith 8% eflgres sy ool ©F hoPd nbbig ePstasRois s
pl aced; and a scheduling information unit group to be placed in the unicast
ar eabconbnivsestd omchédul i pg 9Nt Gramat £ on tuht & ok Fedl 9t h PP SFOBE Ve
station identifier, which is identification information of a nobile
station,aadl wahictryo bf Emfderatd ba b enbmesn s ipesy aransgitthed t &2 he
nobil e station associated with the nobile station identifier, and
i nfor matredwbeutt hke pumbee safi e phuoreal iatryd ofp ¢ wer matd e usi B RIS .
[ 0022] A transni ssion method according to the

at the reception side by making the reception

processing at the reception side efficient.
10

Solution to Problem

fooz21] A transmission apparatus according to
the present invention transmits control
information for resource assignment in a

15 multiple access wireless communication system,
and has: a structuring section that structures
the control information; and a transmitting
section that transmits the £frame including the

structured control information, and, in this

20 transmigsion apparatus: the 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 unit
25 addressing two or more mobile stations is
placed; and a scheduling informatiom wunit group

to be placed 4in the unicast area comprises a



10 present invention transmts control information for resource assignnent
ina nmultiple access wi rel ess comruni cati on system and includes:a
structuring step of structuring the control information; and a transmtting
step of 15 transmitting the frame including the structured control
information, and,, in this transm ssion nethod: the cong r ol ﬁjtorrration

conpri se & &R Rddst 9r eanfdr AT LA chéthut it ng i DRt i oﬁ“uﬁ afdr®ssing
one nobile station 20 is placed, and a non-uni cast area where a nonuni cast
schedul iRgHE 6r mat i of t@i # O&ddr essiite Pld b Sfor e nobi¥ BLi&Ht i ons %%
pl aced; and a scheduling information unit group to be placed in the unicast
area conpfieget i e réokP Pngl 25 ¢ A Frdtditon Uhi 12 1 d??r@d‘ WPt hs &Rt #B5i 1 e
station identifier, which is identification infornmation of a nobile
station,aa thlrUa’FP-tl)F- BY i nPdr natiBACTRAKERE t oSHE RRANSHI tt EF t 0 Athe
nobil e station associated with the nobile station identifier, and
i nf ofrat t o mpvutt tBa nukiser bH € hemsARiEdld t y SdTa FAR matd DAOE kAbmS. 5
Advant ageous Effects of Invention [0023]Wth thepresentinvention,itis
possi bl ewtid & educeh ehe prodesdieng t isrfea BA® Poweri demsuinttd oK -at th@ad
reception side by making the 10 reception processingatthereceptionside
efficieninBrrefatDeceri pbicontoft Deawrngder of the plurality of
information elements.
[0022] A transmission method according to the
10 present invention transmits control information
for resocource assignment in a multiple access
wireless communication system, and includes:a
structuring step of structuring the control
information; and a transmitting step of
15 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 station
20 is placed, and a non-unicast area where a non-
unicast scheduling information wunit addressing
two or more mobile stations is placed; and a
scheduling information wunit group to be placed
in the unicast aresa comprises a scheduling
25 information unit formed with one mobile station

identifier, which is identification information

of a mobile station, a plurality of 4information



[0024] 15FI G 1 shows an exanple of an OFDM frane structure;
FI G 2showsat ypi cal structureofa downlink infornmation el enent

(1B,

FI G 3i sabl ockdi agr anmshowi nga 20 configuration of a base station according
to enbodi ment 1 of the present invention; FI G 4i sabl ockdi agr anmshow nga

configuration of a nobi| e station accordl n nbodi
i nvent i ¢ht e¥sEP &5 ERovR €a THATIM LinF 64 Pon % uBf

accordlngtoenbodlnentlofthepresent i nyention;

gL

e %resent

control &RPSThRitRdst FidiBr et Bfocdh8PRg Bo SRABERML ?dc?fni:ﬁ?]lg?\év’sésgnt

i nventi on; FIG 7 shows a control infornmation structure 5

accor di g Benbobl O Baf hepr esehpout  the  number of — the
plurality of information elements.
5
Advantageous Effects of Invention
[0023] With the present invention, it is
possible to reduce the processing time and power
consumption at the reception side by making the
16 reception processing at the reception gside
efficient.
Brief Description of Drawings
{00241
15 FIG.1 shows an example cof an OFDM frame
structure;
FIG.2 shows a typical structure of a

downlink information element {(IE);

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

FI1IG.4 is a block diagramnm showing a
configuration of a mobile station according to
embodiment 1 of the present invention;

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

invention;

10



I nventi on; FI G 8 shows a control information structure according
to enbodi nent 4 of the present invention;

10FI G 9i | | ustrat est hesyst enonwhi ch enbodi nent 5 of the present invention is
based; FI G 10 shows a control information structure according to
enbodi mrent 5 of _the present invention; 15FL G llshowsacontrolinformation
structure accor Ufnd® t & RS ﬁen‘t’oéﬂbT:oglhelﬁ'%%é'maFﬁ\?e'ht iSopructure

FIG 12illustrates the system on whjich enbodinent 7 of the present invention
i s base®COOF ELEH | | ukPr at SHREFEPER bn wWhi ch OefrrbodFﬁPe%t p795fe?ﬁé‘tpr esent
i nvention is based, FI G 14il |l ustrat est hesystem on whi ch enbodi nent
7 of the-pVeseht Gthvention is based; FlG 15showsacontrolinformation 25
structure according to enbodinent 7 of the present invention;, FIG
16HIustuesﬁ8@a%iﬁﬁﬂyﬁ a control informatiom structure

5 according to embodiment 3 of the present
invention:

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

10 PIG.S illustrates the system on which
embodiment 5 of the present invention is based;

FIG.10 shows a control information
structure according to embodiment 5 of the
present invention;

15 FI1g.11 shows a control information
structure according to  embodiment 6 of the
present invention;

FIG.12 ‘illustrates the system on which
embodiment 7 ¢of the present invention is based;

20 FIG.13 illustrates the system on which
embodiment 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 informatiocn

25 structure according to embodiment 7 of the
present invention;

FIG.16 illustrates processing in an

11



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 nvention
wi Il be described in detail below with reference to the acconpanying
dr awi ngst BER ¥ B athhP Mg rR T § & BetWBET eRBodi nents will be assigned the
sane reference nunerals and their descriptions will not be repeated.
15[ 0026] ( EnbodF Aéht 17) [ CohRPHF ati o of bESE &F&Y on] information
FI G 3i sabl ockdi agr amshowi nga _confi gurati on of base station 100 according to
enbodi meRE rMof Whe presemIidvehti dnfln 2B &idepsise 8tatPédn 16 thas
control section 101, schedul er 102, information generating section 103,
OFDM corpisicakitoni 3@a 16 04, smd i nf ormati on processing section 105.1n
this

5 FIG.18 illustrates processing  in an

information processing section.

Description of Embodiments
[0625] Now, embodiments of the present
10 invention will be described in detail below with
reference to the accompanying drawings. Parts
that are the same between embodiments will be
assigned the same reference numerals and their
descriptions will not be repeated.
15 [0026] ({Embodiment 1)

[Configuration of base station]

FIG.3 is a block diagram showing a
configuration of base statiom 100 according té
embodiment 1 of the present invention. In

240 FIG.3, base station 100 has control section 101,
scheduler 102, information generating section
103, OFDM communication section 104, and
information processing section 105. In this
context, control section 101, scheduler 102,

2b information generating section 103 and
information processing section 105 perform MAC

layer processing, and OFDM communication section

12



context, control section 101, schedul er 102, 25 information generating
section 103 and informati on processi ng section 105 perform MAC | ayer
processi ng, and OFDM comruni cati on section 104 performs physical |ayer
processi ng. [0027] Control section 101 perforns processing related to the
MAC protocol. [0028] Schedul er ,102 assigns resources to a 5 conmmuni cating
party, whPéh BeIRbire sP&Y HhCFob Gralge@o%ﬁoc%?rﬁrsi“s‘éﬂ ‘of a plurality of
nobi |l e stations 200, based on control by control section 101. Schedul er 102
outputs ERE2VEL I D CHRERAS iBRAI¥PBat O | BBFFRTBF aPdi YREF 67D
nobil e station 200 or group, resource assignnent information and cast

i dent i fi%atidohe Anflo? ndt? 8n M3 Gf rhationCto i dentify between unicast,

mul ti cast andbr oadcast), toi nformati on generating section 103.

15[ 0029] § P& &t i onferkee i hggectl ®RA103 YBAF BFes TOALOY Cierff orfBt i & to be

transmtted in a downlink using the information received
5 communicating party, which 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 mobile station 200 or group, resource assignment
information and cast identification information
{information to identify between unicast,
multicast and broadcast) , to information
generating section 103.

15 [0D289] Information generating section 103
generates control information to be transmitted
in a downlink wusing the information received
from scheduler 102. The c¢control information
includes control signal. The control signal is,

20 for example, scheduling information related to

downlink data communication and scheduling
information related to uplink data
communication. Also, information generating

section 103 assigns, to resource corresponding
25 to a scheduling information, transmission data
addressing the MS-ID associlated with that

scheduling information. To be more specific, a

13



from schedul er 102. The control information includes control signal.The
control signal is, 20 for exanple, scheduling information related to

downl i nkdat aconmuni cat i onandschedul i ng i nformation conmuni cati on.

rel atedto upl i nkdat a section 103 assigns, to resource correspondi ng
25 to a scheduling infaormation, transm ssjon data

addr essi HgbFeBl LS sodithf eFAF R AR s&febbl i g PR RS i ARTo MR At e
specific, a scheduling information unit includes an M5-1D and resource
assi gnmentdi nfHEFREBF,© so Ahad IHBASH ssidhf a&m kdRtessi it hiSPRB- 1D i s
mapped to a resource corresponding to this 5 resource allocation |

i nf or mat¥ sAR ALEH EoRay, d2§Ehed AEAF S PFELi o tuinFt i ¥EIUBRBD i A=contro
i nformation and transmi ssion data are associated with each other, so that,
at the respmedn stde, Bt | SeFRBESI® t FPE&S §PamdiprdcessOt het Bdtsa 10

addr essi ngt her ecei vi ngpar t ybasedon
5 regource allocation information. In this way, a

scheduling information unit included in control
information and transmission data are associated
with each other, so that, at the reception side,
it is possible to receive and process the data

10 addressing the receiving party based on
information in the <control information. The
structure of control information to be generated
in information generating section 103 will be
later described in detail.

15 [0030] OFDM communication section 104 performs
OFDM modulation and OFDM demodulation. OFDM
communication section 104 transmits a frame
including control information generated in
information generating section 103.

20 [0031] Information processing section 105
analyzes uplink information transmitted from
mobile statiom 200, and ocutputs the analysis
result to control sectiom 101.

.f[oo0321 [{Configuration of mobile station]

25 FIG. 4 is a block diagram showing a

configuration of mobile statiom 200 according to

embodiment 1 of the present invention.
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information in the control information. The structure of control

I nformation to be generated in information generating section 103 wll be
| at er described in detail. 15[ 0030] OFDM conmmuni cati on section 104 perforns
OFDM nodul ati on and OFDM denodul ati on. OFDM conmmuni cati on section
104transmts a frame includingcontrolinformtiongeneratedin inforpation
gener at i g SR ELST 103 © 20[DOF1] 4 nf or HRE hFr oc € hd<HRt i 0hi85 aR@Fzes
uplink information transmitted from nobile station 200, and outputs the
anal ysi scpasfiFelt o EomEEdi©Bect i2dht 101. YHHIA ] &SP Bur afiohesd hbBid e
station] 25FI G 4i sabl ockdi agranshowi nga confi guration of nobile station 200
accor di ngecs eabod? fent 10? FRdbr €senpiufvbAgitohon section 203 and
control section201, i nformati ongenerating section 202, OFDM conmuni cati on
secti on 203 wnuaitf ornatP 5P e eGsBENg BeetibAn2042 Pk this Bn  this

context, control secti on201,information
5 context, control section 201, information

generating section 202 and information
processing section 204 perform processes related
to the MAC layer, and OFDM communication section
203 performs processes related to the physical

10 layer.

[6033] Control section 201 performs processes
related to the MAC protocol.

[0034] Information generating section 202
generates information to be transmitted in an

15 uplink based on control by control section 201.
This information includes at leaset one of
control information and transmission data.

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

20 [0036] Information processing section 204
analyzes downlink information transmitted £f£rom a
communication party (base station 100) based on
control by c¢ontrol sectiomn 201, and outputs the
anaiysis result to control section 201. That 1is

25 to say. information processing section 204
extracts, for example, a scheduling 4informatiomn

unit related to downlink data communication and



generating section 202 and information processing section 204 perform

processes related to the MAC | ayer, and OFDM comruni cati on section 203

perfornms processes related to the physical 10l ayer. [0033] Control section

201 performs processes related to the MAC protocol. [ 0 O

341 nf or mat i ongener ati ngsecti on202 generates information to be transmtted

in an 1% ups ¢hle daddd on eoftaohayi eont udll Secr PR R6E  Tie s umi dmdat i on

i ncl udesat| easet one of control information and transm ssion data.

[ 0035] ORIt mewT B &t onadect inon 2034 perd bpnet OFDV: esdul &td on cantlr ©RDM

denodul ati on. 20[ 0036] I nf or mati onpr ocessi ngsecti on204 anal yzes downl i nk

informitsemttiamsn2ftled froma comuni cation party (base station 100) based
on control by control section 201, and outputs the analysis result to

control Beadti dh 20Is t That tux €50t say t kreflor hmtfi onmeE odessl ng section 204

extracts, for exanple, a scheduling information unit related to downlink

dat ascommuni cakisondadlc rd Isededwld ag d nf of nefitd om auwnd b or elgad e rteot dipld nk

data communi cation, and outputs these to control section 201.

[ 0037] [ St ewcd Uba Ofl ccONig®h eirnd @@t icodhtrol information to be
transmitted in a downlink. FIG.5 shows a
control information structure according to
embodiment 1 of the present invention.

10 [0038] In FIG.5, control information 300 1is
divided into multicast/broadcast zone 310 and
unicast zone 320. Multicast/broadcast =zZone 310
and unicast zone 320 are formed with consecutive
areas.

15 [0039] Multicast/broadcast zone 310 includes
all of multicast scheduling information and
broadcast scheduling information in the £frame in
which this control information is transmitted.

In other words, multicast/broadcast zone 310

20 includes all multicast IEs and broadcast IEs in

control information 300.
[o0401 On the other bhand, wunicast zomne 320
includes all the unicast scheduling information
in the frame in which this control information

25 is tramsmitted.

[o041] Unicast zone 320 has scheduling

information unit 3360 for each mobile station

16



5 As described above, information generation section 103 generates control
information to be transmtted in a downlink. FIG5 shows a
controlinformationstructureaccordi ngto enbodi nent 1 of the present
invention. 10[0038]In FIG 5,control information 300 is divided into
mul ti cast/broadcast zone 310 and unicast zone 320. Milticast/broadcast zone
310 and 2Bi0cast zoBecdP0 @ ehestwdd AWt h EBAKEBE VEOar cadtnit 0
15[ 0039] Mul ti cast/ broadcast zone 310 includes all of nulticast scheduling
i nf or mati ne land ey oademat sthedd Ene el MAati B idrede Brighe fior wilikth this
control information is transmtted. In other words, nulticast/broadcast
zone 310i2dii meltudes afl e i casmbd &€x apd brioAdcastan@s R cdAtral3 6
i nformati on 300. [0040] On the other hand, unicast zone 320 i ncl udes all
t he uni cstr sahedul i ngThrf orimtiionaitro ¢ heoffr arteh #n whirgh etthi so €onfEa
information 25is transmtted. [0041] Uni cast zone320hasschedul i ng i nformation
uni t 5330s herw eachthmbi | ewshbteizon 200. Eadhs schiedelli wdient or mati ont britt 330
i ncludes area 332 for one M5-1D, area 334 for an indicator of the number of
| Es, andsamesad&uldIng information unit 330.
[0042] As for multicast IE and broadcast IE,
every IE contains an MS-ID. This IE format will
also be referred to as “first format”

190 hereinafter. On the other hand, an MS-ID is not
included in a unicast IE, and only one MS-ID is
placed at the beginning of each mobile station
assignment area 330. This IE format will also
be referred to as “second format” hereinaftex.

15 [0043] In this way, in unicast zone 320,
scheduling information wunit 330 is formed by
placing, for one MS-ID, a plurality of unicast
IEs together in one IE area 336. Conseguently,
once scheduling information wunit 330 for mobile

20 station 200 is foumd out, the wunicast IEs for
mobile station 200 are not present in other
areas, 80 that mobile station 200 at the
reception side is able to finish the process of
searching for the areas assigned to mobile

25 station 200 at the time of finding ocut

scheduling information unit 330 for mobile

station 200. As a result, compared to the prior

17



for IEs. The indicator of the nunber of IEs 5 showsthe nunber ofl Esincl uded
in that scheduling information unit 330. [0042]As for multicast I E and
broadcast IE, every IE contains an M5-ID. This IE format w ||
al sobereferredtoas"firstformat™ 10 hereinafter. On the other hand, an M5-1D
is not included in a unicast IE, and only one M5-ID is placed at the
begi nni Ry~ &f é’ébhcl%blhaesstﬁﬁ%téfs’%?ﬁﬁrreﬁte APEL BER L THi s Y ESFORAEE wi l |
also be referred to as "second format" hereinafter. 15 [0 043 In this way,
in uni cadf Zohe 1320 ¢ 3efetali ngnif? bRk £ O unit ©3308i SPPEIRE Y FI%aci ng,
for one M5-1D, a plurality of unicast |Es together in one |E area 336.
Conseque1hf=lfiyrm encé hsxheldiieng f aFor Fés ons aRiadB3G B 6r At et dodt i on
200 is found out, the unicast IEs for nobile station 200 are not present in
ot her areas.t soseit clobidbeostasison 268 i t Hep resaptPoiange i swallite to
finish the process of searching for the areas assigned to nobile 25
st at Pon20Batst het iredhifciendi hypcut pehreeul | e nfsormrtt opnunie 830y bAdid | e
station 200. As a result, conpared to the prior art which has heretofore
necessi tated hoseat 819 of whole control information, it is possible to
reduce the tinme for the scheduling information unit search process, and, in
accordanteowi4h 5 thilssoredwce tHE pDRer iconsuvmpt i ohnaflpolEde s$twatison 200.
[ 0044] Al so, an M5-IDis not included in a

unicast IE but is situated in the beginning area

0of each scheduling informationmn wunit 330. By
10 this means, even when a plurality of IEs are
included in scheduling information unit 330,
unlike the prior art which has heretofore
included an MS-ID in each unicast IE, it 1is
possible to reduce the signaling overhead.

15 [0045] (Embodiment 2)

wWith embodiment 2, a unicast zone is
divided into a plurality of partial zones
depending on the number of IEs. The

configurations of the basge station and mobile
20 station according to embodiment 2 are the same

as base station 100 and mobile station 200

according to embodiment 1.

[0046] Information generation section 103

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

information structure according to embodiment 2.

00471 In FPIG.6, control information 400 is

18



unicast IE but is situated in the beginning area of each scheduling

I nformation unit 330.By 10 this nmeans, even when a plurality of IEs are

i ncluded in scheduling information unit 330, unlike the prior art which has
heret of ore included an M5-1D in each unicast IE it is possible to reduce
the signaling overhead. 15[ 0045] ( Enbodi nent 2

W t henbodli Wérd @ daunt BESR z R8It HF G %’édh‘ﬁ?é&“ﬁ)?ﬁﬂhl i 8¢ ™ patth Gl 28me¢h
dependi ngont henunber of | Es. The confi gurations of the base station and nobile
20 st at ivRI&EDBED 7Y DS edPolli- nent 2 are the same as base station 100 and
nmobi | e station 200 according to enbodi nent 1.

[ 0046] | nt 8Prfed 1 ongemesat i onsict FAA 0 geriek 415%S Eonrot eisnf dr#Bti 852 o be
transmtted 25 i nadownl i nk. FI G 6showsacontrol information structure

accor di ngivd @adodimen® 2:wpPOORBMWIRIG &o®rem rol- i Afio¥ Adt i 8/ UGB S

divided into multicast/broadcast zone 410 and uni cast zones 420.
5 zone 420a and gecond unicast zone 420Db.

[0049] In the frame in which control
information 400 1is transmitted, first wunicast
zone 420a includes a scheduling information unit
for mobile station 200, which one umnicast IE
10 addresses. The wunicast IEs to be mapped in
first unicast zone 420a include MS-IDs
respectively (see unicast IEs 422 and 424 in
FIG.6). That is to say, first unicast zone 420a
employs the first format.
1h [0050] On the other hand, in the frame in which
control informatiomn 400 1is ¢transmitted, second
unicast zone 420b inciudes a scheduling
information unit for mobile statiom 200, which a
plurality of unicast IEs address. Similar to
20 embodiment 1, the wunicast IEs to be mapped 1in
second unicast zone 420b do not include MS-IDs,
and only one MS-ID is situated in the beginning
area of each scheduling informatiom wunit 330.
That is to say, second unicast zone 420b employs
25 the second format.
[0051] As described above, by thus providing

first unicast zone 420a for mapping only a
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[ 0048] Al so, in FIG 6,
zonesfirst unicast 5 zone 420a and second uni cast zone 420b.

uni cast zones 420 are divided into two parti al

[ 0049] I nt hef ramei nwhi chcont r ol
uni cast zone 420a includes a s
200, whi ch one uni cast

| E 10 addresses. The uni cast

first
nobi l e station
|Es to be mapped in

information 400 is transmtted,
cheduling information unit for

first um%aﬁdQéM?QZ&ﬁﬁmﬁﬂééﬁﬁmEEW%Em%hR@Fy??&%ﬁﬁ%%%t?E§422

and 424 in FIG6). That is to
first formag. QH@OﬁﬁOﬁ@ﬁeé
information 400 is transmtted,
schedul i¥g ime6r nREDASERE Y O
uni cast | Es address. Simlar t
mapped iint sdcond oung sask e zdree

S first unicast zone 420a enploys t he

F#fé*cﬁ‘é?ﬂr i A& héE 9 aee iR $vhi chf cohffol
second uni cast zone 420b i ncludes a

i tnplsit £S5t aFi%N - 200 BYahitchig pM@aREty of

0 20 enbodi nent 1, the unicast |IEs to be

z20hude not dmelidesVeY B3 haad onl y one

M5-1ID is situated in the beginning area of each scheduling information unit
330. 5That0p$2b sayhlsewondmunl tdsta géneb 220bdeds bys 2251 ehe 4se@ond f or mat .

[ 0051] As descri bed above, by t

hus providing first unicast zone 420a for

mappi ng mnbyw iaded between first wunicast zone 420a and
second wunicast =zone 420b. That 1is to savy,
multicast/broadcast zone 410 forms the border
between first unicast zone 420a and gsecond
10 unicast zone 420b. By this means, mobile
station 200 at the reception side 1is able to
readily identify the end of first wunicast zone
420a and the beginning of second wunicast zone
420b using multicast/broadcast zone 410 as a
15 landmark.
[06053] Note that, in addition to
multicast/broadcast zone 410, it is also
possible to provide a zone to include an IE for
gspecial use (e.g. ranging IE) with a
20 predetermined MS-ID, and use this zZone as a
unicast zone terminal signal.
[0054] Also, the order of first unicast =zone
420a and second unicast zone 420Db may be
reversed to place second unicast zone 420b in
25 the front and first wunicast zone 420a in the
back. However, such order needs to be
determined in advance.

20



scheduling information unit which obviously has only one I E, an indicator
of the nunber of IEs is not necessary in this area.By this neans, it is
possi ble to reduce signaling overhead. [0052] Al so, nulticast/broadcast zone
410 is provided between first unicast zone 420a and second uni cast zone
420b. That is to say, nulticast/broadcast zone 410 forns the border between
first unf AR5 konémbé’%hﬂeslé‘éoﬁd) 10 uni cast zone 420b. By this neans,
mobi |l e station 200 at the reception side is able to readily identify t he
end of first uhi@dstazonéu2Ganad ime degitni e de8GRIEund caal s#one
420b using nul ticast/broadcast zone 410 as a 15 | andnark.
[ 0053] Nod etvtiad eiEnadkli t iwmi@ ekt | cast/sr oddehst zone4 XL hriashi & posdi bl e to
provide a zone to include an I E for specialuse(e.g.rangingl E)wtha 20
pr edet erpiamegdi /8- | Bomad uskeblfimdigrne agna Eiieastuzonert eorfi naf Esignal .
[ 0054] Al so, the order of first unicast zone 420a andsecond uni castzone 420b
my be The configurations of the base station and
mobile station according to embodiment 3 are the
same as base station 100 and mobile station 200
according to embodiment 1.
[0056] Information generation section 103

10 generates control information to be transmitted
in a downlink. FIG.7 shows a control
information structure according to embodiment 3.
[0057]1 In FIG.7, control information 500 is
divided into multicast/broadcast zones 510 and

i5 unicast zones 520.

[0G58] Also, 4in FIG.7, nunicast zones 520 are
divided into three partial zones - first
unicasgt zone 520a, second unicast zone 520b and
third unicast zone 520c.

20 [0059] Similar to first unicast zone 420a
described with embodiment 2, in the frame in
which control informationm 500 1is transmitted,
first wunicast zone 520a includes a scheduling
information unit for mobile station 200, which

25 one unicast IE addresses.

[0060] Also, in the frame in which control

information 500 isg transmitted, second unicast
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reversed to place second unicast zone 420b in 25 the front and first
uni cast zone 420a in the back. However, such order needs to be determ ned
in advance. [0055] (Enbodi nent 3) Simlar to enbodi nent 2,
enbodi nent 3 al so divides a unicast zone into a plurality of partial zones
dependi ng on the nunber of |Es. The configurations of the base station and
mobi | e s& ation5acter dihg it efbodi nreRbeF Al d 1 fe SR BB AFas@NstARN 100
and nobile station 200 according to enbodi nent 1. ,
[ 0056] | rf ormamongdrrer a2 terfsked o198 - 10 Wdehertat dsWeontd bt Sigrf Br maEisn to
be transmtted in a downlink. FIG7 shows a control information structure
accor di rgdtdo esbodi nenf e cposh7] vl FREY, &oteol FhPEr neti 6 OGS s
divided into multicast/broadcast zones 510 and 15uni cast zones 520.
[ 0058] AlscohdduEliG g, iUmitasmabhes 30201 &re5d Vi déd d nter el e PRk tigal
zones first unicast zone 520a, second unicast zone 520b and third unicast
zone5520xt a20f 6@59RJ Mi | ar Bdfm i dtami cast zond42dx desor | bad armw eideadi nent
2, in the frame in which control information 500 is transmtted, first
uni cast warde 520a3incl udes lae slahedlmlg ng i nffor matd tohouni t ford tobi B& Gt ati on
200, which 25 one unicast |IE addresses. [0060]Also, in the frame in which
control infedrodleionadidai $3eansarttede seeoniDugdstarea 534 for
IE. However, unlike scheduling information unit
330, scheduling information wunit 530 does not
10 include an indicator of the number of IEs.
Similar to first unicast zone 520a, informaitn
about the number of IEg is assocliated with
second unicast zone 520b itself, and so 1t 1is
not even necessary to include an indicator of
15 the number of IEs. By this means, it is
possible to reduce signaling overhead.
[0061] Also, in the frame 1in which comntrol
information 500 is tramsmitted, third unicast
zone 520c¢ includes a scheduling information unit
20 for mobile statiom 200, which eqgual to or more
than three unicast IEs address.
[oo062] By thus providing three unicast zones,
mobile statiom 200 at the reception side is able
to further narrow the areas 1in which mobile
25 station 200 has to search for its own MS-ID, =o

that, as a vresult, it is possible to further

reduce the processing time and power consumption
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zone 520b includes a scheduling information unit for

whi ch two uni cast | Es address. Seocond uni cast zone 520b i ncl udes
scheduling informaitn unit 530 for each nobile 5 station 200.Simlar to

scheduling information unit 330,

nobi |l e stati on 200,

schedul ing information unit 530 includes

area 532 for one M5-ID and area 534 for |E. However, unlike scheduling

i nf or mat® &n @bt B308 tsthddui AP P nf ormati on unit 530 does not 10 incl ude

an indicator of the nunber of IEs. Simlar to first unicast zone 520a,

i nformai [ A0HdDUt t Ad :enbemwf tEEsa B AREGE Arad Wi t hosexdndS 4fi caste zone

520b itself, and so it is not even necessary to include an indicator of
t he nunmbéf vofdeBs. 1 Byt ¢ hifsi peansmiul 4 c possibre adcasttce shgnab g
overhead. [0061]Also, in the frane in which control information 500 is
transnitaed, stkigadndnipadit zores §20zr prcl cdest a zsthedub iLifg i nf OF kmtsiton uni t

20 for

nobi |l e station 200, which equal to or nore than three unicast

| Es

15

addr 8ss.m20062FBys t Wbse prd\d alerg t hreeneni cast 12@nes, amli | e steatpard 200 at

the reception side is able to further

10

20

25

multicast/broadcast zone 510b are provided
between first unicast zone 520a and second
unicast zone b520b and between second unicast
zone 520b and third unicast zone 520c,
respectively.

00641 By this means, mobile station 200 at the
reception side 1is able to readily identify the
beginning and end of wunicast zones 520 using

multicast/broadcast zone 510 as a landmark.

[0065] Note that, in addition to first
multicast/broadcast zone 510a and second
multicast/broadcast zone 510b, it is also

possible to provide a zone to include an IE for
special use (e.qg. ranging IE) with a
predetermined MS-ID, and wuse thisz =zZone as a
unicast zone terminal signal.

[0066] Also, the order of first wunicast 2zone
520a, second unicast zone 520b and third unicast
zone 520c may be reordered. However, the order
needs to be determined in advance.

[0067] (Embodiment 4)

With embodiment 4, unlike embodiment 2 and

23
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25 station 200 has to search for its owm MS-ID, so that, as a result, it is
possible to further reduce the processing tinme and power consunption of
nobi |l e station 200. [0063] Al so, multicast/broadcast zones 510 are divided
into first nmulticast/broadcast zone 510a and second nul ticast/broadcast
zone 510b. First o nulticast/broadcastzone510aandsecond .

mul ti cast PBrsAdEEE Soned10bakepr BH HEd ¢ HEEVERRA O/ E SR i ca&P fone I520a and
second unicast zone 520b and bet ween second uni cast

zone520bdhdtid eduni dest Pone¥PDE L 11PRESpectF 98188 and broadcast

zonesg. Information generation section 103

generates control information to be transmitted

&3]

in a downlink. FIG.8 shows a contrel

information structure according to embodiment 4.

{00691 Referring to FIG.8, control information

600 is divided into broadcast zone 610,

multicast zone 620 and unicast zones 420.

10 [0070] Broadcagt zone 610 1is present at the
beginning of control information 600. By this
means, it is possible to provide an information
structure that complies with a protocol that
requires placing broadcast scheduling

15 information in the beginning area of control
information (e.g. IEEE B802.1l6e).

[0071] Also, multicast =zone 6290 is present
between first unicast zone 420a and second
unicast zone 420b. By this means, mobile

20 station 200 at the reception side 1is able ¢to
readily identify the end of first unicast zone
420a and the beginning of second unicast =zone
420b using multicast zone 620 as a landmark.
[0072] Alsoc, no area where broadecast zone and

25 multicast zone are present together is provided,

broadcast zone 610 and multicast =zone 620 are

each provided as an independent =zone. By this
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[ 0064] By this neans, nobile station

200 at the reception side is able to

readily identify the beginning and end of unicast zones 520 using
mul ti cast/broadcast zone 510 as a | andmark.

15[ 0065] Not et hat , i naddi ti ontofirst nulticast/broadcastzone510aandsecond

mul ti cast/ broadcastzone510b, iti sal so possible to
an | E foresgpeei altube( el gardangifngt Beni PEL 26 557 e

this zone as a uni cast zone tern nal

rovide a zone to include
eFihed VBRI R add use

signal. [0066] Al so, the order of first

uni cast mohbd 1e520at agdcond (AP 8astd tond ®20b @ etthk L @ Wuni €dst©zore® 520c¢

may be reordered. However, the order

25 needs to be determ ned i n advance.

[ 0067] ( Brbddigrent. 4) Whtaht enbedi ent =2 yunl k&, enbodi nEexamhe - edibdi ment
3,a nmulticast/broadcastzone is dividedinto nulticastzonesand broadcast

address notation

5 eight bits in a

1’ s and the first 4

address become

broadcast zone

together in the samne

10 might be able to

multicast only wupon

bits or the last

broadcast zone and

separated and their order

15 the present embodiment

the load of the process of

station 200 by first

focusing on a

address of the zone

20 switching that

complies

1110.

and multicast

identify between broadcast
looking

eight

characteristic
to

characteristic

with IPv4, the last

broadcast IP address becomes all

bits in a multicast 1P

Conseguently, when

zone are present

area, mobile station 200

and

at the first four

bits. Meanwhile, i1f a

a multicast zone are

ig determined as with

it is possible to reduce

zone search in mobile

carrying out a search by

point of an IP

show up £first and then

point to search

for to that of the other =zZone.

(00731 ({Embodiment 5)
With embodiments
is arranged between

25 the second unicast

2 to 4,

the

zone.

a non-unicast zone

first unicast =zone and

By this means, a mobile

station at the reception side is able to readily

identify the

end of the

first umnicast =zone and
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zones. I nf or mati ongener ati onsecti onl103 generates control information to be
transmtted 5 i nadownl i nk. FI G 8showsacontrol information structure
according to enbodi ment 4. [0069] Referring to FIG 8, control information
600i sdi vi dedi nt obr oadcast zone610, nulticast zone 620 and uni cast zones 420.
10[ 0070] Broadcast zone 610 is present at the beginning of control
i nf ormatiBs 6D I BphRg nedns,the igeFc3BPbl &R HCProvi FROHE | THEREE i on
structure that conplies with a protocol that requires placing broadcast
schedul ithige15: ¢ Af-ct Aatd DA LI 2 e Re bREi rni AG REER BK -control i nformation
(e.g. IEEE 802.16e). [0071] Also, multicast zone 620 is present between
first unle8st4 one T20a apd eseedfd ERbasd 2ovRen 4201P 1BY StUN 8 Smeahd i Bsbi | e 20
station 200 at the reception side is able to readily identify the end of
first unicadtrgdneiaZlaraedt L ha bbginhimy of dadohelr@m tasttzaret 42 usi ng
mul ti cast zone 620 as a | andmar k.

b from those of embodiments 2 to 4.

[0075] [Conventional system as precondition]

Unlike the system explained in the
background art part, with this system, there are
cases whexre an MS-ID is not reported expressly

10 and a CRC (Cyecliec Redundancy Check) part 1is
masked by multiplying the CRC part included inmn
each IE by an MS-ID. A mobile station at the
reception side decodes an IE 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 using that IE. The mobile
station then has to try decoding all the IEs to
look for an IE addressing itself.

20 {oo76] Furthermore, in this system, a plurality
of regource sizes and MCSs {Modulation and
Coding Schemes) are prepared each, to report an
IE to a mobile station. For example, two
resource sizes {1 MLRU {(MAP Logical Rescurce

25 Unit) and 2 MLRU) and two MCS28s (QPSK 1/2 and
QPSK 1/8) are prepared. Then, the combination

of resource sgize and MCS to be applied to an IE
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[ 0072] Al so, no area where broadcast zone and 25 nulticast zone are present
together is provided, broadcast zone 610 and nul ti cast zone 620 are each
provi ded as an i ndependent zone. By this neans, the | oad of the process of
zone search in nobile station 200 at the reception side is reduced. That is
to say, if, for exanple, an address notation conplies with |Pv4, the last 5
ei ght bimayi nba bredugoast | PPaddr ebs Shhdcoadsi an ab ddd t et Ritrse R4 bits
in a multicast |P address beconme 1110. Consequently, when broadcast zone
and nul th zastd zome BMFe D2 gsehi oogetltdr P9 n@d shAB srea, nobile station
200 10 m ght be able to identify between broadcast and nulticast only upon
| ooking B ot7e]l first flolischits Ghehe | asare ght flgius. Muhwkid e, Pff a
broadcast zone and a nulticast zone are separated and their order is
det er mi nedmasi matthi 46 st heo fr esens canbodi ment zei t a8dpodsF Bl e ito redgce the
| oad of the process of zone search in nobile station 200 by first carrying
out & sesdlbek dydeocasiingedn aegharmiteri skicc pdilngd tof annl L' caddresd of the
zone to show up first and then 20 switching that characteristic point to
sear ch fion floarhhati oh ,t ha bhea rzone.o § 6@748] (Enbofdionent HroWp s eabadi nent s
2 to 4, a non-unicast zone is arranged between the first unicast zone and
25 the segend:dsidcasindone&.u By hduw f oeanst has nobiukd stat bdh d@tEsheis
reception side is able to readily identify the end of the first unicast
zone andincluded per group (see FIG.9, which illustrates
a case where there are N types of groups). By
10 this means, a mobile station to receive control
information 1is able to reduce the number of
times the mobile station has to try performing
decoding in order to look for an IE addressing
the mobile station.
15 {foo78] However, ag shown in PIG.9, IEs are
placed in the area referred to as “user specific
MAP"” and the numbers of IEs per group are placed
in the area referred to as “non-user specific
MAP . " Conseguently, by providing this non-user
20 specific MAP, compared to the system described
in the background part, this system has the
problems 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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t he begi nning of the second unicast zone using the non-unicast zone as a

| andmar k. [ 0074] The present enbodi nent presunes using control
information having a different structure 5 fromthose of enbodinents 2 to
4. [0075][ Conventional system as precondition] Unl i ke the system

expl ained in the background art part, with this system there are cases
wher e are ®B8-f 10 1 s1bt oepor Bed SXPSess| §E BT AAE a TRE (@RH c MtAGancy
Check) part is masked by nultiplying the CRC part included in each IE by an
V5- 1 D. /¢ folfidenst® Pork af ahd imEeptd ofndi @€ igeeBdeslan | E and cal cul ates
an exclusive OR of the CRC part using its own M5- 15 ID. If the CRC check
result i500GQY the nbhiflerwedt iom det®emiares tiifag t hé 4 Etdduresséd I tsel f,
and receives data using that IE. The nobile station then has to try

decodi ngg alle & ik e &£s @ onltopk 1f od rafio FE atdoassithg ibsel transmitted

20[ 0076] Furthernmore, in this system a plurality of resource sizes and MCSs
( Modél ation and Godilign Bchen®s) hee prepar ed eadhf ito répoferare tEotto a
nobil e station. For exanple, two resource sizes (1 M.-RU (MAP Logi cal

Resour ceg@ndinat)i ragd e MEtRU nantl 0BWOE MZSst ( @PSK ulp 2 dn8s(QRSKsE @) oar e
prepared. Then, the conbination of resource size and MCS to be applied to
an |E mayebe rEangegpper dest That | od Brobitlyvep st attr erf,e basedt on pr épagati on
path conditions [0077] Al so, t herear ef our ki ndsof conbi nati ons of resource

Si ze ande Mamp bet,he t heabavemdeisnaithednexanpl erexcotitate i Bicoatraknd
information, IEs are sorted in four groups and included and furthernore the
nunber oficlsEs is i ngwufledper igsaup (sea dt &t% nwhi chseld tiSbmat es 1@ Tase
where there are N types of groups). By 10 this nmeans, a nobile station to

receipve gemptd b tidd or nphi ona b Bhhend Atr eduaes Ahe purber gofo tipmesatdde
nobile station has to try perform ng decoding in order to look for an IE
addressipg stdhesnopelke $haté@htrol information. Furthermore,
in an assignment area for an arbitrary group.
information generating sectionmn 103 separates a
unicast IE assignment area and a non-unicast IE
15 asgignment area and places IEs.
[0081] [Structure of control information]

FIG.10 shows a structure of control
information according to embodiment 5. In
FIG.10, the IEs are arranged in the order of

20 group 1{(Gi}, — group N (Gg), and included in
control information. Also, in an assignment
area for an arbitrary group, IEs are placed in
the order of a wunicast IE and then a broadcast
IE (which is a kind of a non-unicast IE). That

25 is to say, in an arbitrary group, a wunicast IE

forms one subgroup (8G) and a non-unicast IE

Eorms the other subgroup.
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15[ 0 07 8] However, as shown in FIG 9,IEs are placed in the area referred to
as "user specific MAP' and the nunbers of |IEs per group are placed in the
area referred to as "non-user specific MAP." Consequently, by providing
this non-user 20 specific MAP, conpared to the system described in the
background part, this systemhas the problens of increasing the overhead
and decr €89$3ylt he Bt al demoughpad. [E0DFIE Conticgre G ong oft asé& b ati on
and 25 nobile station according to enbodi ment 5]

Thebasesp atei paardneoib est hniegnt accorah g ab ekbdtd rorg t 5 omaver e Sane

basic configurations as base station 100 and nobile station 200 accordi ng

t 0o enbodf Benta dls i[gG0OB6nINf o mEtd ongener af regsect corr o8 sgepedat g cdit r ol

information to be transmtted in a dowlink. To be nore specific,

i nformattbre gengr atiygesecti chnl03e dchst groups’ kEs bEsed maigremkB tt ype.

The 1E type refers to, for exanple, the conbination of resource size and MC

S. | Af oramtezon geneuatiicngsxectI®n 4G 1Gnseparat esr ap assignn@ntnamea per

group and places IEs in control information. Furthernore, in an assignnent

area forual asbittrarg grepsp.i d nhermat | air ganerarieng septa vatk)B sepat ates a

uni cast | E assignnment area and a non-uni cast |E 15 assignnent area and

pl aces |&grdR6&1] [ Htr ugt wrievemn comtd®k .i nf or nat i on]

FI G 10showsast ruct ureof control information according to enbodi nent 5.1n
[0083] By this means, a non-unicast IE
assignment area of the first group or a second

10 group is provided between a unicast IE
agssignment area of the first group and a unicast
IE assignment area of the second group.
Consequently, a mobile statiom at the reception
side is able to readily 1identify the end of a

15 unicast IE assignment area of the first group
and the beginning of a unicast IE assignment
area of a second group using a non-unicast IE
agssignment area as a landmark. That is to say.
by adopting this control informatiom structure,

20 unlike the conventiomal system such as described
earlier, it 18 not necessary to provide a non-
user specific MAP and therefore is possible to
reduce overhead.

[0084)] {Embodiment 6)
25 A case has been assumed with embodiment 5

where a non-unicast IE is included in each

group. By contrast with this, embodiment 6 1is
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FI G 10,
and included in control information. Also, in an assignnment area for an

the IEs are arranged in the order of 20 group 1(Gl), group N(GN),

arbitrary group, IEs are placed in the order of a unicast IF and then a
broadcast IF (which is a kind of a non-unicast IE).That 25 is to say,
arbitrary group, a unicast |E forns one subgroup (SG and a non-unicast |E

forms théiathert esiibgsoupa

in an

prasear knbbdifrent 2 tchafy ols § AESrHaFi®on s an

| E assignnment area per group corresponding to the |E type.In each group's

| E assi ghhenteyemrba,t hemd cast &E msguwmtamnamalmm cesSt1E

assignment area are separated and arranged in a given order.
[ 0083] Byt hiismearts, @ifon- ufitcastladEs assi goneht g ea tof opheofi rshegrbag ®r a

second 10 group is provided between a unicast

first gretp@hdm uniagedt | Enadsi anent sarepion t he secomd gmeup. to

Consequent |y,

| E assi gnment area of the

a nobile station at the reception side is able to readily

i denti f yetibeo dch ofi ta 6l5aure cadte | B saassi grerentn aeed of itrhenfti r$t group and

t he begi nning of a unicast

| E assignment area of a second group using a

non- uni c@sto 8 £]assi ghimiitl area s a dmbdnbikedlbat 5.5 ta by roytadopti ng
this control infornation structure,

10

15

20

generating section 1oz generates control
information to be tramsmitted in a downlink. To
be more specific, information generating section
103 first groups IEs based on the IE type.
Then, information generating section 103
separates an assignment area per group and
places IEs in control information. Furthermore,
in an assignment area for an arbitrary group,
information generating section 103 separates a
unicast IE asgsignment area and a non-unicast IE
assignment area and places IEs.

[0086] Furthermore, information generating
section 103 places information about the number
of wunicast IEs of groups not including non-
unicast IEs, in a non-user specific MAP. Also,
information generating section 103 places
information about groups not including non-
unicast IEs in a non-user specific MAP. This
group-related informatiom 1is provided 1inm, for
example, bitmap format.

[0087] FIG.11 shows a control information
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20 unli ke the conventional system such as described earlier, it is not
necessary to provide a nonuser specific MAP and therefore is possible to
reduce overhead. [0084] (Enbodi nent 6) 25A case has been assuned with
enbodi nent 5 where a non-unicast IE is included in each group. By contrast
with this, enbodinment 6 is directed to a control information structure in
the eversteherbuymea @roap utbt 2@ont bieni g NdamArhst § E. Thé bEsild
configuration of the base station and nobile station according to 5
enbodi menbh oy @r e a hecsaer ad i ni afuinedhi oR [ 9085} St ar ticr enddi nent
5,informati on generatingsecti onl03generatescontrol information to be
transniteeenin aNdownsi nk.. To Ben noFe Gpddli £ i cG2i nfaordat iGan gémer atdithg
section 10 103 first groups |Es based on the IE type. Then, infornmation
gener at i hgcslegtlieon 108 osepandt®s san assighsrent area peengreodpeantlpl.aces
|Es in control information. Furthernore, in an assignnent area for an
ar bi tr aryndgreotpa tlboinf orriet tenrd gérer gtd argpsechicdn 108c $ephi agesnammni cast
| E assignment area and a non-uni cast | E assignnent area and pl aces |Es.
[ 0086] Fuihherarerce, iTE or nhki opdeneeat i gy tkect nem 103 @racep d midrimat i on
about the nunber 20 of unicast |IEs of groups not including nonunicast |Es,
in a nomsaver spechkfi €hNAP. Absa,t ¢ Rftor mav hengkeear ate ngsaett ond 03pbaces
unicast IE is present in an arbitrary group is
represented by the bit wvalue 1 or 0. There are
i0 four groups in this context, so a bit map is
comprised of four constituent bits. When the k-
th constituent bit in the bit map is associated
with group k, if G, and G, do not include non-
unicast IEs, the bit map is formed with a bit
15 segquence of 0101.
foossl By this means, even when there 18 a
group not including a non-unicast 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 ocnly
information about the number o¢cf IEs for groups
not including non-unicast IEs 1s placed in the
non-usexr specific MAP, it is possible to reduce
the overhead compared to the conventiomnal 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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i nformation about groups not including non- unicast |Es in a non-user
specific MAP. This 25 group-related information is provided in, for exanple,
bitmap format. [0087]FI G 11 shows a control information structure
according to enbodi nent 6.FI G 11 shows a control information structure in
the event Nis 4.In FIG 11, 02 and 04 do not include non-unicast |Es.
Consequéh®Fy, AAFSLvediB¥ rel®RBd 4D160%ps ndtE F nclBbiERY® nonbiRi ca®t® 1Es is
placed in the non-user specific MAP. In this context, whether or not a
nonuni c&¥ OVE & dr e3 &t £ B2V ¢ r aryB §r o PE Sepr &fent B H§ t A bi t
value 1 or 0. There are 10 four groups in this context, so a bit map is
conpri setilusft f sdre carmmiet ualt bits. nWieh etthe o hIeonsPIT uer B Bi ttPd & he bit
map i s associated with group k, if & and 04 do not include nonunicast |Es,
the bit hap ikitdrhed vikple @t biotn 15&equémeer 82 D20P.£ [ 0088T By a2 Gi-s neans,
even when there is a group not including a non-unicast IE, a nobile station
at the reeépdtibn siRmbicsdableento rkeadily identify the beginning and end of
each group's 20 assignnment area. Also, given that only infornmation about

t he nunber of TE® fpragsemis embodcmudiniy pone amimcast Y Ee ti saplhee® in the
non-user specific MAP, it is possible to reduce the overhead conpared to

t he convehtitohalh systeemsmits a signal using a plurality of

carriers.
[0090] [Conventional system of precondition]
10 In this system, for example, as shown 1in
FIG.12, a base station transmits a signal using
a plurality of carriers. The plurality of
carriersgs include a primary carrier and secondary
carriers. All control information is
15 transmitted wusing the primary carrier. Then,
control 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 ITE. Basic
20 agsignment IE and MC agsignment IE are

transmitted as one set by a primary carrier.

[0091] By this means, the primary carrier
transmits alil the single carrier IEs and
multicarrier IEs. In this case, as shown 1in

25 FIG.13, single carrier IEs and multicarrier IEs
are transmitted randomly. Conseguently, when

this information structure is adopted, even when
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25 described in enbodinent 5. Also, conpared to the conventional system
descri bed above with enbodi nent 5, although infornmation about groups

not i ncl udi ng non-uni cast| Esneedsto be provi ded additionally, the nunber of
bits is just the sane as the nunber of groups, and this has little inpact
on the increase of overhead. 5[0091] ( Enbodi nent 137;2 The present
enbodi nemt pFésl®ed t haf °F bas® st THHADt r afsfPtist & si riaf EdRg als
plurality of carriers. [0090][ Conventional systemof precondition] 10 In
this systemra®Bi tdx@fpl ebvas sHowdlien FICRIZ i@rbaseidt atiich t rahdfits a
signal using a plurality of carriers. The plurality of carriers include a
primary eace @8anw SecodedydeargidrsthA |[IEsntrol information is 15
transmtted using the primary carrier. Then, control information for the
primary E&OE 2t isTreporaddcae & basi toasdi gnfient 1EChEh] Be 86 Edlon
information for the secondary carriers is reportedasanMCassi gnnent| E. Basi c
20 a$si gnhent t EandMEassegrineaml Easd deansnfired asxame ket byid prilreary
carrier. (0091]By this neans,the primary carrier

transm tsalslg hbdiengl ecerri ex dBsand multe car picert kBsl | n i Ko rasel ias shown
in 25 FIG 13, single carrier IEs and nulticarrier IEs are transmtted
random ys t@ansequent |syhowhen 1hi sSFLMf.ol Anti ol strtuctus e i aglapt.ed,ieven
when

the area called “user specific MAP,"” which is
different from the area called “non-user
10 specific MAP,” a single carrier IE arrangement

area and a non-gingle carrier TIE arrangement
area are placed apart. The number of IEs and
the 1like are placed in the mnon-user specific
MAP.

15 [0093] By this means, when a signal addressing
a given mobile statiomn is transmitted by single
carrier, that mobile station has only to decode
single carrier IEs and therefore 1is able to
reduce the number of attempts to search for IEs

20 addressing that mobile terminal.

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

25 decreasing the total throughput.

[0095] [Configuration of base station and

mobile station according to embodiment 7]
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asi gnal foragi vennobi | estationis transmtted by single carrier,it isstill
necessary to decode all the IEs. [0092] To reduce the | oad of a nobile
station at the reception side,for exanple,itis
possi bl et oadoptt hecontrolinformati on structure shown in FIG 14. That is to
say, in the area called "user specific MAP," which is _
di fferent fromhbar eachklsel" nors tsdri 48 spexhfd ¢ MARY L esi nge&ahiviter | E
arrangenent area and a non-single carrier |IE arrangenent area are placed
apart. ThecmmBemof tBs amibplelhieke: are phaced | hhtehe seneusdraspetific
MAP. 15[ 0093]By this neans, when a signal addressing a given nobile station
is transmbomntfetghy stagimscarrd erh atshmt sokit 8ot at1 0@ hasndnl wabidexode
single carrier IEs and therefore is able to reduce the nunber of attenpts
to searcéhthari bbhs 20 0addeesst dg ddatt amobikeo idrmenad . 1[.0094] However , by
provi ding this non-user specific MAP, conpared to the system descri bed
b [0096] Information generating section 103
generates control information to be tramnsmitted
in a downlink. To be more specific, information
generating section 103 first groups IEs based on
the IE type. In this context, the IE type
10 referg to, for example, the combination of the
type of single carrier or multicarrier and the
type of unicast IE or non-unicast IE.
Information generating section 103 separates an
assignment area per group and places IBs in
15 control information. Furthermore, in an
assignment area of a group of the single carrier
type, information generating section 103
separates a wunicast IE assignment area and a
non-unicast IE assignment area and places IEs.
20 {00971 [structure of control information]
FIG.15 shows a control information
structure according to embodiment 7. In FIG.15,
the IEg are arranged 1n the order of a single
carrier group and then a multicarrier group. and
256 included in <control information. Also, 1in an

agsignment area for a single carrier group., IEs

are placed in the order of a unicast IE and then
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in the background part, this systemhas the
pr obl ensof i ncr easi ngt heover headand 25 decreasing the total throughput.
[ 0095] [ Confi gur ati onof basest ati onand nobil e station according to enbodi nent
7] Thebasest ati onandnobi | estati on according to enbodi rent 7 have the sane
basic configurations as base station 100 and nobile station 200 according
to enbodd mént o &.d &5 6G96F Enf dwiet £ BngeRerat Kiigs dctP Hn k03 ngahe Bates a@dht r ol
information to be transmtted in a dowlink. To be nore specific,
i nformatI®@n gendrtet tngl sedt® o dP3 finsta gecupy UEs cdsased on Greo kP t ype.
In this context, the IE type 10 refers to, for exanple, the conbination of
the typeaofusingl etcalEi ef camsaul¢near sindrg npdip hel £ §pe afrdunikcasodE or
non-uni cast I E. Information generating section 103 separates an assi gnnent
area perugrhoupsand I acés rirbs | hhld cohhreat | stdrgabiugn, Furfhernmdss in an
assignment area of a group of the single carrier type, information
generat ihg rsectine 1h3eseparphesaa b cast s adygmgnesnt arsda amdia a
non- uni cast | E assignnment area and places | Es. 20[0097][ Structure of
control hmeiorpatsioa] £ieildbshansacontr.ol i ¥ obmeien sigsdigmweaccorE ng to
enbodinent 7. In FIG 15, the IEs are arranged in the order of a single
carrier geoupmndibhesradtiitdcar eleymgnaup, fand 25 i palgded i n danda ol
information. Also, in an assignnent area for a single carrier group, IEs
are placedanntkhe, ordep ofnanibaasic| Eaanditdhelent IE is, for
example, 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.

[oossgl [Receiving processing in mobile station]

1h Control information structured as described
above is transmitted from base station and
received in mobile statiomn 200.

[0099] FPIG.186 illustrates processing in
information processing section 204.

20 [0100] In step S1001, information processing
section 204 performs a CRC check per control
information IE.

[o101] In step 851002, when a CRC c¢heck result
is determined to be “OK” (“YES8"”) as a result of

25 demasking the CRC part using broadcast

identification information, this IE 1s detected

as the beginning of an area where a single
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a broadcast IE (which is a kind of a non-unicast IE). That is to say, in a
single carrier group, a unicast |E forns one subgroup (SG and a nonuni cast
| E forns the other subgroup. The IEs 5 here include both a basic assi gnnment
| E and a non-basic assignnment IE. A basic assignment IE is an information
el enent for a regular_data channel. A non-basic assignnent IE is, for
exanpl e,c X bap- sPad f iRTPHDF A T ont Bl efERUP10TEN FE 6 ¢ epbt Bidfy a
group-specific informati on el enent conponent, and an | E for a channel other
than a regul arS @at al Bhadef - dtkh ad Ser®i st5chf 01 ) ocati 6A. [(00®8] FRcei vi ng
processing in nobile station] 15 Control information structured as
descri bedhasve rea¢hhsniits edd piohy Bdgee dt attion RAd Méte/'ved NP HBbiI | e
station 200. [0099] FI G 16i |l ustratesprocessingin information processing
section 284 P96k o £t épt 82004 1 0 hi orirat K& P pRdCREsi ng section 204
performs a CRC check per control information IE. [0101]In step S1002, when
a CRE chéék 023%ult iSndetetrimed 3D0Bet ; OKa (" VEEE) ashgalesulfosnf 25
demaski ng the CRC part using broadcast identification information, this IE
i s det ectedhmsgtienbedi Biniing pfe mficarmeadwhere a single carrier and
broadcast I E group is placed (that is, S& in FIG 15) (step S1003). If the
CRC checkonesdlt i Suetset apned 1®0Be "MGep' N®') CRte phocdss rof sutlep S1001
is repeated. 5[0102] 1 nstepS1004, aCRCcheck for a
is determined o be Y“NG”" ("NO") as a result of
demasking the CRC part using broadcast
10 identification information, this IE is detected
as the beginning of an area where a multicarrier
IE group is placed (step S1007).
[0104] In step 81005, when a CRC check result
ig determined to be “OEK” (“"YES"”)} as a result of
15 demasking the CRC part using broadc¢ast
identification information, whether or mnot this
IE is a multicarrier assignment IE is decided
(step S51006).
[0105] When a multicarrier assignment IE 1is
20 identified (step S1006: “YES"), this IE is
identified as the beginning of the area where a
multicarrier IE group is placed (step B81007}).
If an IE is identified not teoc be a multicarrier
assignment IE (step S1006: “NO”), the process of
2 step S1004 is repeated.

[0106] As described above, according to the

present embodiment, c¢ontrol informatiom has an

36



subsequent IE is perforned. [0103]In step S1005, when a CRC check result is
determ ned to be "NG' ("NO') as a result of
demaski ngt heCRCpart usi nghr oadcast 10 identification information, this IE is
detected as the beginning of an area where a nulticarrier IE group is
pl aced (step 81007). L0104] In step S1005, when a CRC check result is
det er ni el t 8 PRl IOREPEYEST efs P PEsuIFT 8P RS GETSRPRS Rffd TRC Hidr t
usi ng broadcast identification information, whether or_not this IE.is a
mul ticar¥Per hEsitghiRént | ET sadecPdedt ERBHRS1086)S 2[ F195] Vie§ 291 e
mul ticarrier assignment IE is 20 identified (step S1006: "YES'), this IEis
i dent i f i®AUTH €Fe BEF WA ngRof LRAS afda Wiler @ S5 MR P ERYT i &TRR 9RO is
pl aced (step 51007). If an IEis identified not to be a nulticarrier
assi gnnent 1 EN(sERF SAOG6: TTO'S 8 stih@nproEssadte 2558 &F STHPR %2 E&Skat ed.
[ 0106] As descri bed above, according to the present enbodi nent, control
i nfoPmatd A has ran gel as8i ghndnit v &fleaC péke Hroup corresponding to the | E
type. In an assignnment area for a single carrier group, a unicast |E
assi gnmeh® 1&r2h and aBion- it é&st [MELads$ gnmedt  artRDarkel 3&FF &t ed I and
arranged in a given order.

assignment area of a single carrier group is

provided between a unicast IE assignment area of
a single carrier group and an IE assignment area
10 of a multicarrier group. Consegquently, 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 the beginning of
an IE assignment area of a multicarrier group
15 wusing a non-unicast IE assignment area of a
single carrier group as a landmark. That 1is to
say., by adopting this control information
structure, unlike the conventional System such
as described earlier, it is not mnecessary to
20 provide a non-user specific MAP and therefore is
possible to reduce overhead.
foi1o8] (Embodiment 8)
With embodiment 7, a mobile station detects
the first “basic assignment IE"” 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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[ 0107] Byt hi sneans, anon-uni cast| E assignnment area of a single carrier group
is provided between a unicast |E assignnent area of a single carrier group
and an I F assignnment area 10 of a nulticarrier group. Consequently, a
nobile station at the reception side is able to readily identify the end of
a unicast |F assignnent area of a single carrier group and the begi nning of
an | E asShgnmentf aFéed of a Réltiearri 8 o029 tusi ngt B"'non- dift cast2 | E
assignment area of a single carrier group as a |landmark. That is to
say, byad®ptithfeifi BESM YT ol I AiPcvBatd 8n sthtt ur&2mRlike tWe echheant ivhal
system such as described earlier, it is not necessary to 20 provide a
non- usertgfeceti cIRAPE aRd e féreford & gposdidiie it pedbte dYeERRd.IE
[ 0108] (Enbodi nent 8) Wth enbodiment 7, a nobile station detects
t hefir st8bast cassi grineatiE ema 25 sniug pimoan€i e Egr ouf temthipyr t s medths
identifies the border between a single carrier group and a multicarrier
group. The crilteri dnh&dr détsect isngb jteheti r st'hasidoabeicgnient | Elisa a
mul ticarrier group is, for exanple, whether or
multicarrier assignment IE 1is wuseful when the
basic assignment TE placed at the beginning of a
multicarrier group is a broadcast IE.
[0109] By contrast with this, with the present
10 embodiment, in a single carrier group assignment
area, an IE that 1is a non-basic assignment IE
and that 1is also a broadcast IE 1is assigned
immediately before a multicarrier group
allocation area. By this means, switch from a
15 non-basic assignment IE to a basic assignment IE
can be used as the criterion for detecting the
first "“basic assignment IE” in a multicarrier
group.
[01101 [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 according to embodiment 1.

25 o111} Information generating section 103

generates control information to be tranmsmitted

in a downlink. To be more specific, information
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not an | E subject to detection is a broadcast IE or a multicarrier
assignnent | E. Whether or not 5 an IE that is subject to detection is a

mul ticarrier assignment IE is useful when the basic assignnment |E placed at
the beginning of a nulticarrier group is a broadcast IE [0109] By contrast
with this, wth the present, 10 enpodi grent, _in a singl arrier ou

assi gnmER 2 &Rt a9 | B¢ AN T8 alcﬁgn- agi%t adkt B t%l%ar?dafﬁ%{ PE" also a
broadcast. | E i s assigned i medi ately, before a multicarcier group allocation
ar ea. By ¥hes neanst¥RPtch frbfh a *5* fon-HR%i%c® Xsi gnhéift | gEt o B¥B&sic
assignnent | E can be used as the criterion for detecting the first "basic
assi gnmerg £ i nt @ mulfiQ Ear$ ¥&M PrGup. the combination of the

[0110] [ Confi gur ati onof basest ati onand 20 nobi_l e, station according to

enbodi nery P8 ©of singhbepada ratheFonC And™ HILF I & ast BiiSoh: adcBRdi hg Pt
enbodi nrent 8 have the same basic configurations as base station 100 and
nobi fe &t ivghi 2608 BcdoBdig £ BniydHi fertt 1, TE25[0n 41]) ¥ Rfor kBN £

gener ati ngsecti on103 generates control information to be transnmitted in a
downl i nka¥d dhe neyesdppeieEnt | nformtiBenR-basic assignment.

Information generating section 103 separates an
assignment area per group and places IEs in
control information. Furthermore, in an
10 assignment area of a group of the singlé carrier
type, information generating section 103
separates an IE that 1is non-basic assignment and
that 1s a non-unicast IE assignment area, and

other assignment areas, and places IEs.

15 [0112] [8tructure of controel information]
FI1e.17 shows a structure of control
information according to embodiment 8. In

FIG.17, the IEs are arranged in the order of a
single <carrier group and them a multicarrier
20 group, and included in control information.
Also, in an assignment area for a single carrier
group, IEs are placed in the order of a basic
assignment IE (both a unicast IE and a non-

unicast IE), a non-basic assignment and unicast

25 IE, and then a non-basic assignment and
broadcast IE. That is to say., in a single
carrier group, a non-basic assignment, non-
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generating section 103 first groups | Es based on the IE type. In this
context, the IE type refers to, for exanple, the conbination of the type of
single carrier or nmulticarrier, the type of unicast |E or non-unicast |E,
and the type of basic assignnent or non-basic assignnent. |nformation
generating section 103 separates an assignnent area per group and pl aces
IEs in db‘h%F@ranf&ﬁatigﬁ.ﬁ‘Fﬁrtﬁeﬁ‘ﬁore’?gpﬁﬁﬁufb ass§ gn%é*nt Bae%c(?éaa
group of the single carrier type, information generating section 103
separ at esm&F B2t Vi s nARBRE T ass?gnrreﬂtuja%& YHEE 4%Ta nofAfmbeast | E
assi gnnment area, and other assignment areas, and places |Es. )
15[ 0112] BEtdee GE BP cont Pol &Thf ot BRI BAR Y G $FthowB &st AR E GrebP&6ht r ol
i nformati on according to enbodinent 8.In FIG 17, the IEs are arranged in
the ordexbef e si hflse cGa¥fi eP loag add t Hehea AA LR &ar Pifer 2O RRBHE and
included in control information. Also, in an assignnent area for a single
carrber yFsd RN bir eIf acek8d n thetor der BP M Basi kCasigmuEMMEE Y both a
uni cast | E and a nonunicast |IE), a non-basic assignnent and uni cast 25
| E, andt HeBanon- B&gi tasdisgnreat asd br oaddastt hE. Hwrgiimnisasay £n a%ingl e
carrier group,a non-basic assignnent,non- unicast |IE forns the subgroup to
be pl acerlsermedinatety dbofeor e @f mi b ecarpiley i greonp i For thepm®e e, t YR ean
arbitrary set as described above, IEs are placed in the order of a basic 5
assi gnnent flok mad 1 ben agromelrast tnassi geebtidE. That3 i sptlas®g ata t he
begi nni ng of an assignnent area of the nulticarrier group type, information
gener at imgssect eee 11 peadesI& basi ¢ assignnent |E. 10[ 0113] [ Recei vi ng
processi ng at nobile station]

10 [0113] [Receiving processging at mobile station]

Control information structured as described
above 1s transmitted from base statiom 100 to
mobile station 20¢0.

[0114] FIG.18 illustrates processing in
15 information processing section 204.
[0115] In step 82001, information processing
section 204 performs a CRC check per control
information IE.
[0116] In step 82002, when a CRC check result
290 is determined to be “WOR"Y as a result of
demasking the CRC part of a check target IE
using broadcast identification informatiom and
the c¢heck target IE is identified to be a non-
basic assignment IE (“YES"), the check target IE
25 is detected as the beginning of an area where a
non-basic assignment and non-unicést IE group 1is

placed (that is, 8G, in FIG.17) (step 8S2003). it
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Control information structured as described above is transmtted from base
station 100 to nobile station 200. [0114]FI G 18il | ustratesprocessingin 15
i nformation processing section 204. [0115]In step S2001, infornmation
processi ng section 204 perforns a CRC check per control information |IE.
[0116] In step 52002, when a CRC check result 20 is dceit erm ned to“gg‘;”“c}(" as
a resul tthe dEFfskimhStHe CRESFLE of i Gebie TAAJT < ETSs| br oddcast
identification information and the check target IF.is identified to be a
non- basi €"¥$sT ymmenk ¢ @ ¥ OB P, ¢ he Thebk ?grog%]t PP 25 §ReGdteCred as the
begi nni ng of an area where a non-basic assi gnnent and non-uni cast | F group
is placelOfthat is, 502 intE®s 192 08t%ep 8203FREFf theeChe cHtk résult is
determned to be "NG' ("NJ'), the process of step S2001 is repeated.
[0117] | rsu&pS2a04 mcREFHeéle f Bre tf sgseduent |E is performed. 5[0118]1n
step 32005, when a CRC check result is determned to be "NC' ("NO') as a
resubt of 0ddnbki ndnt he WCRE p&rt0 F ,a #WHERR tar géRJ EARERF brcaBEE
identification information, the check target IE is detected as the
begi nni nysof &6 enndmeadwhére Rearul"tNC4rr (ENPE)grew ias pleatrd ¥ stodp
32007). [0119] When the CRC check result is determ ned to be "OK" (step
52005: "&E®'Ys ke hek hoe n6RQ hepalretk prdrger | Bhigck nohalastE adst gnnent
| E 15i s deci ded (step 32006).

using broadcast identification information, the

check target IE is detected as the beginning of
10 an area where a multicarrier IE group is placed
{(step S2007).
[0119] When the CRC check result is determined
toc be “OK” (step 82005: “YES8”), whether or not
the check target IE is a non-basic assignment IE
15 is decided (step 82006) .
[0120] If the check target IE is identified not
to be a non-basic assignment IE (step S2006:
“NO”), this check target IE 1is detected as the
beginning of an area where a multicarrier IE
20 group 1s placed (step 82007). If the check
target IE is identified to be a non-basic
agssignment IE (step 82006: "“YES”), the process
of step 82004 is repeated.

{p121] {Other embodiments)

2b (1) In embodiment 1 through 3,
multicast/broadcast zone 310,
multicast/broadcast zone 410 and
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[0120]1f the check target IE is identified not to be a non-basic assignnment
| E (step 32006: "NO'), this check target IE is detected as the beginning of
an area where a nulticarrier I1E 20 group is placed (step S2007). If the
check)target IEis identified to be a non-basic assignment |E (step 32006:
"YES"'), the process,of step 52004 is repeated. [0121] (O her_ enbqdi nents
25(1) 1 né‘}fbi&ilr%ﬁtsl%’?&?gﬁmgf’ arﬁjgt i c%?ﬂ‘/%?og&tgst %‘oﬂésll&reas RAgLEnts)

mul ti cast/ broadcast zone41Qand rrulticast/brole_lg ast zone 510 are areas where
nul E)i caftuhdor addast | Bafepr eREM 2 £656T Fer . %ﬁ/er, %he preBE&M® Fhvention
Is by no neans limted to this, and it is equally.5 possiple to divide

Tl U] cadt? BREEst 2 GHRVEI0R Tl (i Rast? BRGSEAs! SOREaTs bRE 15 BY

mul ti cast/ broadcast zone510eachi ntoa mylticast zone and a broadcasi zone. By
this medhR, FHFP& tolBido8fmedo4s, tifs pRRAp et 15 equally

5 possible to divide multicast/broadcast zone 310,

multicast/broadcast zone 410, and
multicast/broadcast zone 510 each into a
multicast zone and a broadcast zone. By this

means, similar to embodiment 4, it is possible
10 to reduce the load of zone search process in
mobile station 200 at the reception side.
[0122] In particular, in the event a broadcast
zone is placed at the beginning of
multicast/broadcast 2zone 310 as with the case
15 with embodiment 1, by placing a broadcast zone
at the beginning in multicast/broadcast zone
310, it is possible, like embodiment 4, to
provide a information structure that complies
with a protocol that reguires placing broadcast
20 scheduling information in the beginning area of
control information (e.g. IEEE 802.16e).
{0123] (2) With embodiment 3,
multicast/broadcast zone 510, which is an area
where multicast and broadcast IEs are presgent
25 together, is pliaced between unicast zones.
However, the present 1invention 1is by no means

limited to this, and it is egqually possible to
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10 to reduce the | oad of zone search process in nobile station 200 at the

reception side. [0122]In particular, in the event a broadcast

zonei spl acedat t hebegi nni ngof nul ti cast/broadcast zone 310 as with the case

15 with enbodi nent 1, by placi ng a broadcast zone at the beginning in
mul ti cast/ broadcast zon%t 310, s possi bl e, like eg‘oodl nt 4,

a i nf or Mt Pt € ucfure lh%?dc%?‘rﬁl es AP BR a privt oco

to

S hat 2G5 ref

br oadcast 20 schedul formation in the nni n ea of control
i or matH B (Log 5 T LER BRI SHE. (019311 2) V\?tlg)e?rbod%ﬁ’e

mul ti cast/br oadcast zone 510, whi ch S an area where rrul t| cast

and

rovi de
| aci ng

br oadcast Uit 53¢ bresent 295 & oget het® is pl &e8 bet weBd #fifcast z&es.

However, the present invention is by no neans limted to this,

and it

equal | y HBdsi bP@ & &/ b 99102 & tor &a%l%&st 20n@Pr t heBYl adeR 3 means,

mul ti cast/broadcast zone510aandpl acea mnul ti cast zonei nt hepl aceof

is

nul t Pcast PBroadédst Zéhe BROLSBP tfirs nbadks 5aBBedtmEdt hosdibl efqike
enbodi ment 4, to reduce the |oad of zone search process in nobile station
Zm)attﬁéiﬁﬁémﬁbﬁslﬁéd of zone search process in mobile

station 200 at the reception side.

fo124] Algo, although cases have been described

with the above embodiment as examples where the

16 present invention is configured by hardware, the
present invention can also be realized by
software.
fo125] Each function block employed 1in the
description of each of the aforementioned

15 embodiments may typically be implemented as an
LSI comnstituted by an integrated circuit. These

may be individual chips or partially or totally

contained on a single chip. "LSI” is adopted

here but this may also be referred to as

20 “system LsI,” “super LsI,” ox “ultra

\\Ic’ Ll

LsI"”

depending on differing extents of integration.

[0126] Further, the method of circuilt
integration is not limited to LSI's, and
implementation using dedicated circuitry or

25 general purpose processors is also possible.

After LST manufacture, utilization

programmable FPGA (Field Programmable
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[ 0124] Al so, al though 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 also be realized by software.
bl ock enpl oyed in the descriptionofeachoftheaforenmenti oned 15 enbodi nent s
an integr

may typically be inplenented as an_LS
circui t AY¥REE) nay©Fe i MAdi viTBEC ThiEL A

consfituted b

Pti aPIRyP

[ 0125] Each function

;

a single chip. "LSI" is adopted here but this may als
"I C, " 20F O BPR el e sHBEr LBE Uit B £ r 4151 © W FéhFn
of integration. [0126] Further,themet hodofcjrcuit )
i nt egr at3 Bnilshdt 19 HPt &R oEGChdrgured fpfefenf gt iRpssible.

usi ngdedi cat edci rcuitryor 25 gener al

pur pose processors

F33P4l

t ed
I ngb%ftaﬁ ned on

ob referxeﬂ,to as

gc‘f")ﬁloqff”é'rti:

g %extents

is al so possi bl e.

After LSI W@AZF ALt ure, uti FRZdt R 6/of a pr&dr anmeis? BRI it dPr ofldnFrHBI%eGat e

Array)or a reconfigurable processor where

o technology comes out

to

replace

result of the advancement of

L5I's

as a

semiconductor

technology or a derivative other technology, it

is naturally also possible to carry out function

block integration

using

this

technology.

10 Application of biotechnology is also possible.

f0128] The disclogures
Application No.2008-328294,
24, 2008, Japanese Patent

135324, filed on June

4,

of Japanese

filed

Application

2009,

16 Patent Application No.2008-162071,

8, 2009, 4including the

specifications,

and

Patent

on December

No.2009-

Japanese

filed on July

drawings

and abstracts, are incorporated herein by
reference in their entirety.

20 Industrial Applicability
[0129] The transmission apparatus and control
information transmission method of the present
invention are sulitable for use to reduce

processing time and power consumption at the
reception side by making the receiving processes

at the reception side more efficient.

44



connections and settings of circuit cells within an LSl can be reconfigured
is also possible. [0127] Further,ifintegratedcircuit 5 technol ogy cones out
to replace LSI's as a result of the advancenent of sem conductor technol ogy
or a derivative other technology, it is naturally also possible to carry
out function block integration using this technology. 10 Application of

bi ot ecBAAIMY i s al so possible. [0128] The di scl osuresof Japanese Patent
Application No.2008-328294,fil ed on Decenber 24, 2008, Japanese Patent
Appl i cation No.2009- 135324,filed on June 4, 2009, and Japanese 15 Patent
Appl i cation No.2009-162071, filed on July 8, 2009, including the

speci ficat i s intgrait8gscipddt AsiTARNLSY, tAra A NB AT OSighesle REfSlofmtion
reference in their entirety. 20 Industrial Applicability [0129] The
transnhggipsiagparatus and control information transm ssion nethod of the
present inventionaresuitabl eforusetoreduce processing tinme and power

consumpt | on At JLhe ZRohe R SbARGIYABIL NG RN GRENII P BFCRRES At

the reception de nore efficlent. n 1 nt'egrated circul

confi gHE?%ntn?eH ﬁ%ﬂﬁatﬁﬁ‘?‘,i gngent i nformation

a transmission section configured to control transmitting of 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 unicast assignment information intended for one
reception apparatus,

the region of the assignment information includes 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 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. A reception apparatus comprising:

a receiver configured to receive assignment information; and

a processor configured to demodulate the received assignment
information in a region of the assignment information, wherein

the assignment information is categorized into at least multicast
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conpri si ng: a generation section configured to control generating of

the assignnent information; and a transm ssion section configured to
control transmtting of the generated assignnment information in a region of
t he assignnent information, wherein t he assignnent information is

categorized into at least nulticast assignment information intended for a
group a$signptemtainfoymettiarhintesdegt fana gypapactisepluaattynif ¢hstrezepitigmment
information intended for one reception apparatus, the region of the
assi gnappératnksesnenon unicbateasaignmsentr egfamahidna istmoded r dgr omneand

a plurality of the unicast assignnment information intended for one

r ecept taperabpbesatls present in the first region follow ng the second
region, in which a plurality of the nmulticast assignnment infornmation

i ntended fortha @uR &f tiee BsBIgmbYit hfdritaties eREILQIE PRMRAArEg RSN A
present. 2. A reception apparatus conprising: a receiver contigured to

recei Vg Sy p@ibn iy mation; and a processor configured to denodul ate
the received assignnent information in a region of the assignnent

| Dt ormat Lon.o WEFALY. bNeh8SThSATR e diBhRIIT |08 iR %%Hd%"cf’fbgtop et

| east multica ignnent information iInte or a group o urality
of the i ratuse L.C i rent .| j.on..i ded
Por one R MhoBBR 2 ReDreRdnt ThiRR) RSP (AOTER o BB @ e
informati.on i ncludes a_first region,and a second region nd . a

ol ur o 1648 eVl aa: Pt vnt 1R8 Ry B AR lriBantoihfarmationd ot i on
appara1¥s arg Present inth firft Qgpio r§%ollow’nﬁ the secopd region, in
whi ch AQBNEFal Yy Df OtHE nfl t§ RS2 si% fit "PRFBY AL PEREAt'EHRR B Por a
group of a plurality of the reception apparatuses are present. 3. The
receptpﬁﬁ*ﬁﬁparatus according to claim2, wherein

3. The reception apparatus according to claim 2, wherein

the region of the assignment information further includes a third
region, in which unicast assignment information intended for one
rebeption apparatus is present, and the second region is present between

the first region and the third region.

4. The reception apparatus according to claim 3, wherein

the plurality of the unicast assignment information are grouped
together based on. a size of the unicast assignment information, such that
a first group with a first size of the unicast assignment information is
present in the first region and a second group with a second size of the

unicast assignment information is present in the third region.

5. The reception apparatus according to claim 2, wherein

the region of the assignment information further includes a fourth

region, in which broadcast assignment information intended for all of
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the region of the assignnment information further includes a third region,
in which unicast assignnment information intended for one reception
apparatus is present, and the second region is present between the first
region and the third region. 4. The reception apparatus according to claim
3, wherein the plurality of the unicast assignment information are
gr oupgeCeRgBrheppBsstEah & BIoRent antk thifeasth é@gifﬁhhﬁalﬁ’ﬁeﬁﬁﬁbﬁﬁhﬁon
such that a first group with a first size of the unicast assignment

i nf or ne¢gioming oirtbseragion ehthd as&gmagnbm@”fm@t*@@cond group with a second
size of the unicast assignnment information is present in the third region.
5. The reception apparatus according to claim2, wherein the region
of the assignnment information further includes a fourth region, in which
broadcgst apisé gaaepticinnapp RS iuenatadeidgdof cmiml 2, afhere@ecepti on
apparatuses, is present, and the fourth region is present at the begi nning

of the regi QHeOfurﬁlﬁgs@S%'sgi'g”fﬂﬂbn*tnf@ﬂoﬁﬁf{atﬂm the Thelnessptassigappeniat us
according to claim2, wherein t he uni cast assi gnnment information,

the mlntfbﬁﬁéhoﬁsédégﬁf@é'éni [H arfiBhLeRcydomagsent in a frequency domain. 7.

A reception nethod conprising: receiving assignnent information; and
denodul ati ng the received assignnent information in a region of the
assi gnnment i nformation, wherein t he assignnent information is

cat ego |zed rﬁF%ﬂtyl@%Stbﬁ J;éﬂn@?fstin _ssi gnment information intended for a

group rec appar atuses and uni cast assi gnnent

|nformat|on|ntendedfor ption apparatus, the region of the
assi gnnent |ﬁf38r'Wthl ﬁs'lgﬁéﬁ‘ﬁaéér?@ aﬁgotn %&ﬁj on and a second region, and

I lit th f tended f
ebopt | on AARTACIAUNG [ eRe TSR s NPT BYPERABT o A SiBNsebond

region, in which a plurality of the mul ticast assignnment information
i nt endhte ﬁéﬁ‘%@?ﬁhﬂ“ﬁ?ﬁ'”ﬁatﬂ?%ﬂﬁ’l ¢t the reception appar at uses are

present. 8. An integrated circuit configured to receive assignnent
i nf or mat i on thenmgsisigmygent information is categorized into at least muliticast

assignment information intended for a group of a plurality of the reception
apparatuses and unicast assignment information intended for one
reception apparatus,

the region of the assignment information inciudes 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 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.
8. An integrated circuit configured to receive assignment information
comprising:

a reception section configured to control receiving of the
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a reception section configured to control receiving of the assignnent

i nformation; and a processing section configured to control
denodul ati ng of the received assignnent information in a region of the
assignnent information, wherein t he assignnent information is

categorized into at least nulticast assignnment information intended for a
group absmyrphantinfoymattiarieamécepti on appar at uses and uni cast assi gnnent
information intended for one reception apparatus, the region of the
assi gnnent i af promddgingi sektides canfigusedr égi contmodl deseahridtinggiodntheand

a plurality of the unicast assignnment information intended for one

recept it igppas &diganed et pfes@nationmirt Beaelgisstofreg assigirhewt ieforeatiatond
region, in which a plurality of the nmulticast assignment information

i nt endg@ drafna group of a plurality of the reception apparatuses are
present.

the assignment information is categorized into at least muliicast
assignment information intended for a group of a plurality of the reception
apparatuses and unicast assignment information intended for one
reception apparatus,

the region of the assignment information includes 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 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.
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