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
method for transmtting control 10 informationforresourceassi gnnentina
mul ti pl e access wirel ess communi cati on system Background Art [0002]
Currently, wireless nobile comRETERIGT I®Nystens are evol ving towards
the fourth generation (i.e. 4G networks). The evolution to 4G promn ses
subst anffifak Llience Eadlen e sy &oam requi renents (e.g. an increase in the
nunber of users, user bandw dths, and nobility). 20 [0003] Several new
t echnol 8 28 SH¥ESSITONI nFEQRU IRMEICH t ANTHKkeMEASEOD e FORS i SIENEESHG N
system requirenments. One of these technol ogies is orthogonal frequency
di vi si of QOHT Rl e MECL 8RS E OFDVA), which is a wirel ess techni que proposed
25 for WMAX (I EEE 802. 16e) and 3GPP LTE (Long Term Evol ution).
b _ A
Technical Field
[000C1] The present invention relates ﬁo a
ﬁransmission apparatus and control information
transmission method for transmitting control
10 information for resource assignment in a

multiple access wireless communication system.

Background Art
[0002] Currently, wireless mobile éommunication

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

20 [0003] Several new technologies are planning to
be used to make possible this increase in system
requirements. One of these technologies is
crthogonal frequency division multiple access
(OFDMA), which is a wireless technigque proposed

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

[0004] The orthogonal frequency division



[ 0004] Theor t hogonal f requencydi vi sion nul ti pl exi ng( OFDM i sat echni queof

mul tiplexing and transmtting transm ssion data using a plurality of
subcarriers.ln an OF-DM system first, a data streamis divided into 5
several parallel sub-streans.The data rate then is |lowered. That is to say,
wi th these parallel substreans, the synbol duration increases conpared to
the ori @whktigakexdingam THRFPMX alitfsof paral | eltesebstieues arecfhen 10
nodul at edandl at er mappedonsepar at e subcarriers. [0005] The increased synbol
dur at i omuhpipdesxtilteg r cdbst nessagfs OEDM 1 8 gchdmeah siel s\s Spneadata
Furthernore, the introduction of cyclic prefixes 15 (CPs) can conpletely
el i m nate imger asy pblok riant Btfyer enfe asHoagmsetrthe. CP dimataon OFDMnger

t han the channel delay spread. In addition, OFDM nodul ati on can be

real i zedyustang t heféfrfs tientai ndartse Fattréamri ei strahstaded into

5 several parallel sub-streams. The data rate
then is lowered. That is to say, with these
parallel substreams, the symbol duration

increases compared to the original data stream.
The plurality of parallel substreams are then
10 modulated and later mapped on separate
subcarriers.
[0005] The increased symbol duration. improves
the robustness of OFDM to channel delay spread.
Furthermore, the introduction oflcyciic prefixes
15 (CPs) can completely eliminate inter-symbol
interference as long as the CP duration . is
longer than the channel delay spread. In
addition, OFDM modulation c<¢an be realized using
the efficient inverse Fast Fourier transform
20 (IFFT), which enables a 1large number of sub-
carriers to be prpvided with lower complexity.
[0006] In an OFDM- communication system,
resources are defined by means of OFDM symbols

in the time domain or by means of subcarriers in

25 the frequency domain. That is, OFDMA is a
multiple-access schenme that makes possible
multiplexing transmission by mapping data



20 (1 FFT), which enables a | arge nunber of sub-carriers to be. provided
with | ower conplexity. [0006]1nan OFDM communi cati onsystem resources are
defi ned by means of OFDM synbols in the tine domain or by neans of
subcarriers in 25 the frequency donmain. That is, OFDVA is a

mul ti pl e-accessschenet hat nakes possible ]

nul ti pl e¢inRRBEnsnEFHBNbRnaLRgRLd t¥t r &Fs HSRATFE plWPA™ t yEdM™Bsers
upon tine resources and frequency resources. [0007] For exanpl e, non-patent
| iteratbes durch sclagsds Hrednwencwnie SPBAL]E -conmuni cati on 5 appar at us
t hat communi cates using an OFDM conmuni cation schene. [0008] FIG 1

i1l ustrB0®L Ad exarPpbes ofempmaFbe framn spaketite. FRGarptuge
illustration of a downlink (DL) franme structure. Note that, 10 although
not shodmsialBls@ 4, aoraeinyenthepaalsowisrahewmpsi nkefmynggatisonel|.
[0009]Wth reference to FIG 1, the frame includes MAC control information
22 whi chapparradgsusont thasi gnatofimugdamta ble ssi gnals isgi nclarles, OFRM
exanpl e, scheduling information for DL data transm ssion, scheduling
grants ¢omnhntir@aatn ssi anechamde ACK/ NACK i ndications in response to UL
transm ssion. Generally, control signal is valid for the current frane
only. [0008] 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 in FIG.1l, normally, there

also is an uplink (UL) part as well.

[0009] With reference to FIG.1, the frame
includes MAC control infoermation 22 which
carries control signal. The control signal
15 ircludes, 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 thé current frame only.

20 There may, however, be additional modes ‘of

operation in which control signal is wvalid for
~muitiple éfamés. | | |

[0010j Control information 22 1is broadcasted

from a base station (BS) to all the mobile

25 Stationg'(MSs) connected to that BS. Each MS

needs to receive and decode MAC control

information 22 and then search for its own



20 There may, however, be additional nodes of operation in which control
signal is valid for nultiple franmes. [0010] Control information 22 is
broadcasted froma base station (BS) to all the nobile 25 stations (Mss)
connected to that BS. Each MS needsto receive and decode MAC control
information 22 and then search for its own scheduling information unit in
MAC contsSropheidubimg i ori 2Zcapgitthbly, contrtol idhor MAIGN 2@oinstrol
broadcasted with fixed timng with respect to the frame boundari es,
usual | yimetie omhets3 drgi 28i.ng dFyriaee.l 19011pwWn hreflr ehn &tcofh@ t1i oant r ol
information 22 has a plurality of scheduling information units. Each
schedul 2@y isf obseta de aumikie d s wiiot hedf nixtehd art i mfiorgrawiiobhel easpe €E) 10
including an M5-1D. Each I E corresponds to a specific M5 or a group of a
plurality of tMbe (h&mamnaftebcunuyrigrasyp") ushne Lilng or makiac | nehwded in
an |E is essential to determine the data transm ssion format. The
sped fi batgdmroings & fie ihmbad r ansm ssion format by an M5 (or group) is
essential to identify the systemresources scheduled for that Ms (or
group) drddtaryect!y wemddul ate ferklincedentid i edFIyst BN I es®UhGESo 1FOr
exanple, referring to FIG 1, the contents of 20 IEs 24, 26, 28 and 30 are
essenti Anforeand técidy derodhbkai e an nEsaWLes 32, 34 36cauldalding
respectively.

information units. Each scheduling information

unit is formed with an information element (IE)

10 including an MS-ID. Each IE cor‘respon‘ds to a
specific MS or a group of a plurality of MSs
(hereinafter simply “group”). The information
included in an IE is essential to determine the
data transmission format. The specification of

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

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

20 IEs 24, 26, 28 and 30 are essential to correctly

demodulate in resources 32, 34, 36 and 38,

respectively.

[0012] Depending o©on the number of target MSs,

IEs categorise into three types: unicast,
25 multicast and brocadcast. A unicast IE

corresponds to a single MS, a multicast IE

corresponds to a predetermined number of MSs (or



[ 0012] Dependi 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

all Mss. [0013] Forexanpl e, li ke unicastlE24 including M5 1Dl, each unicast

| E i ncl gdesupn 6 MenidD téhatbumixdelas tdedl f icsrae 8Bomdae ¢fo umtast | Es

may correspond to one M5 in control information 22. For exanple, in FIG 1,

two | EsM&s and 30 both correspond to the MsS having MSID1. 10 [0014] Al so,

like multicast IE 26 including M5-1D2 and broadcast | E 28 including

VG- | D3, [@Eh3ldr oadcaFtonr neltamasiel E allsbkiencl| utes cans ¥5-| DR hat2 4

uni quely identifies a broadcast or mul ti cast connection. Note that an MS

has 15 pmetluoidianig y M@ewiellge efathe grwipand tMSIlEDS f{Akludes an

broadcast/mul ticast. [0015] Each | E corresponds to a separate assignnent

reséur cesarPp. thaiti suniifghba wniideeot edfiassi gamenMesour seaieaseg 20

determ ned, even when the first assignnment resource area and a second

assi gnnamti ¢ aS04r QEE &1 afa § ecaddf 8$3ednid the sare Mdi lien Sted hdMr ol

separate | Es are provided for the first assignnentresourceareaandt hesecond
information 22. For example, in FIG.1l, two IEs

24 and 30 both correspond to the MS having MS-
ID1.

10 [0014] Also, like multicast IE 26 including MS-
'ID2 and broadcast TIE 28 including MS-ID3, each
broadcast or multicast IE also includes an MS-ID
that uniqﬁely identifies a broadecast or
multicast connection. Note that an MS has

15 preliminarily knowledge of the group of MS-IDs

for broadcast/multicast.

[0015] Each IE corresponds to a separate
assignment resource area. That is, if the unit
scale of assignmen£ resource areas is
20_ determined, even when the first assignment

resource area and a second assignment resource

area are addressed to the same mobile station,

separate IEs are provided for the first
assignment resource area ‘and the second
25 assignment resource- area, respectively. Alsb,
this occurs at other times as well, including,

for example, when the first assignment resource



25 assignnent resource area, respectively. Also, this occurs at other
times as well, including, for exanple, when the first assignnent resource
area and a second assignment resource area are not consecutive, when
different services are applied to the first assignnent resource area and a
second assignnent resource area, when 5 different configuration conditions
(for ex@wpeea, ainderantsechndtias mhdngoelpng sehepssr ¢RCSspear eaampl i ed
to the first assignnent resource area and a second assi gnnent resource
area, amd bhercehs qaudervef, ti misenf diif fereasn ss2onsidési s aiefd er ent
bet ween the first assignment resource area and a second assi gnnent
resour c@ppdad.efl0018} FItha | |srrsct esaars bgampeaty |fesoructer e anea
DL. This DL IE includes a DL 15 scheduling information unit to be used to
notify amd/S kow tsee prackss adas agimen{s 2 rd e dtciencl atdesz V5- vhéz whi ch
identifies the M5 or group to which resource is assigned in the frane.
Fur ther dicr £f etzthenitE crol fidesy rast 20 nr esourd 4riob atsed (IS8 or reak bavp 1 an
indication (that is, resource assignment information 44) of specific
resour cdififie r enassmpdd l(etd.or i EendesewdEng I e BEEe £ €SOMOEEs ) 3pace
resource, or any conbination of these), and time duration 46 25 in which
this assimganeatppl ispéci i€ reqour ce€iBSstal idls sihgnhfle mkso dasbuflese as
information related to the data transm ssion format, M MO data 48 to
i ndi cat azdat 4ha cant selcdapends HDghwehit Culas oM Mleschenss | had nies
speci fied, nodul ati on schene information 50 to be applied to the assigned
resour CehPaylvRe Shamibe kNfOEMBE i ARk 520 ANA VRO  8-F IR 24 bR s
i ndicate the hybrid ARQ process of the current transm ssion. [0017]In the
aquleel;\-cd&s;:ri bad £foshicont eagde VR ndl OWh kS aly £risa: decgde A§nhnfe hic! uded
in -

resource area and a second assiganment resource

area.
[0016] FIG.?Z2 illustrates an exemplary IE
structure on a DL. This DL IE 1includes a DI,

15 scheduling information unit to be used to notify
"an MS how to process data. In FIG.2, the IE
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 assignment information 44) of
specific resource that is assigned (e.g. time
resource, frequency resource, space resource, or
any combination of these}, and time dufaéion 46

25 in which this assignment of Specific resocurce 1is
valid. The IE also includes, as information

related to the data transmission format, MIMO



10 control information and identify the resource assigned to that M or
group according to the decoding result. Ctation List 15 Non-Patent
Literature [0018] NPL 1 IEEE Std 802. 16e-2005 20 Summary of Invention
Techni cal Probl em [0019] Now, IEs in MAC control information are arranged
in an arbi,tra‘\r__X order, and there may be a plurality of IEs carrying the
sane Mediad-a25 orisequendicattee f ithiadut thiee casptiedet colepssoddi ngnto its
own M5-1D, an M5 has to check all the IEs in MAC control information 22.
This woel d pasticiunl alte pMERI@ns sotheme eadilmg tt heipr ocepsinyfiiied ;and
power consunption in the M5. [0020] It is therefore an object of the
presentmddalation t ¢ phende antfanmm ssioon dpPar hous bend xpptlrioéd
i nformati-on transm ssion nmethod to reduce the processing tine and power.
consunpticon atthike reasps ignedde by embiuwcehe regepyilomadr ocessi ng at
the reception side efficient. 10 Solution to Problem
" b infoermation 52, and HARQ information 54 to
indicate the hybrid ARQ process of the current
transmission. |
[0017] In the above-described fashion, each MS
or group is able to decode an IE included in MAC
10 control information and identifyr the resource
assigned to that MS or group according to the

decoding result.

Citation List

15 Non-Patent Literature
[0018]
NPL 1

IEEE Std 802.16e-2005

20 Summary of Invention
Taechnical Problem
[001§] 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 Consequently, to find cut the resource
corresponding to its own MS-ID, an MS has to

check all the IEs in MAC control information 22.



[ 0021] A transmi ssion apparatus according to _

t hepresenti nventi ontransm tscontrol infornmationforresourceassignnentina 15
mul ti pl e access wirel ess communi cati on system and has: a structuring
section that structures the control information; and a transmtting
section that transmts the frame including the structured control,

i nfor mat T&i sampeuiled t Hiess 2B & r amsntdw oP Bpbdre§s:ofhet REMTBE LT

i nformation conprises a unicast area where a uni cast scheduling

i nf or mathen pracedd £0d nfiore Pobfll EeWAT oFIBRSHRREGCANER the
non-uni cast area where a non-uni cast scheduling information unit 25
addressMi®g two or nore nobile stations is placed; and a scheduling
information unit group to be placed in the unicast area conprises a
schedul i 0¢® 2 aflor nRtti ohsunt b efe Fede @i tdn o fretw t e off attitoln deasIER &r
which is identification information of a nobile station, a plurality of

i nf 6r mat nore gltenent s e bp downsiett ed toramesmild $ 2ost at 2app axedrw at ed
with the - nobile station identifier, and information about the nunber of
the pl uaald t yeoh tmbar ndin fo rahaneinvs. [GORRsAn i sanisonssmet hetdhodt o
according to the 10 present invention transmts control information for
resour CeeaBisc@nNnNeRle | proo dulds Phey atdase vendl gss weonmaw o aturop tsishem
and includes:a structuring step of structuring the control information;
and a taansmiéi Nged€p i ohS tgidden iy Nngmhkei h ganehac| nedidepthcon
structured control information, and, in this transm ssion nethod: the

control prif &R A CHEPHEBES PedRiEBSlomr e dberef iy east . schedul i ng
information unit addressing one nobile station 20 is placed, and a

non-uni cast area where a nonuni cast scheduling information unit addressing
two or nore nobile stations is placed; and a scheduling information unit
group t8che; piamediid bheyhiLmst area conprises a scheduling 25
information unit formed with one nobile station identifier, which is
identifieafsen infarnatiam ohia Sokide s dent@shl dabblnaohg nfesmation
el ements to be transmtted to the nobile station associated with the

nobi | e ghation Ldendbhier, and,$8HLI{BL On abews Lhe vynber fénkheo1
plurality of information el enents.

information for resource assignment in a
15 multiple access wireless communication system,
and has: a structuring secticen that structures
‘the control information; and a transmitting
section that transmits the frame including the

structured control information, and, in this

20 transmission 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 uhit
25 addressing two or more mobile stations is
placed; and a scheduling information unit group

to be placed in the unicast area comprises a



Advant ageous Effects of Invention [0023]Wth the present invention, .it is
possi ble to reduce <the processing tine and power consunption at the .
reception side by making the 10 reception processing at the reception side
efficient. Brief Description of Draw ngs [0024] 15FI G 1 shows an exanple
of an OFDM frane structure; ~ FIG 2 shows a typical structure of a
downl i nis dmédmbingn eliowBotriaE)l ol G B8msiat bl ofkdiregdanskdvtiinga @8e
configuration of a base station according to enbodinent 1 of the present
i nventi b EL@ 4i sa lsltozkdieyr anshawidegat ¢ &nif & gyr at | onwdifi @knobi | eist at i on
according to enbodinent 1 of the present invention; 25FIG5 shows a
control iiddotnafieasiouct Wieformation of a mobile station,
a Plurality of information elements to be
5 transmitted to the mobile station associated
with, the - mobile station identifier, and
information about the number of the plurality of
information elements.
fo0z22] A transmission method according to the
10 present invention tfanSmits.control information
for resource assignment in a multiple access
wireless communication system, and includes:a
structuring step of structuring the control
information; and a transmitting step of
156 traﬁsmitting the frame including the structured
control information, and, in this tfansmission
method: the control information comprises a
unicast area where a unicast scheduling
information wunit addressing one mobile station
20 is pPlaced, and a non-unicast area where a non-
unicast scheduling information wunit addressing
twoe or more mobile stations is placed; and a
scheduling information unit group to be placed
in the unicast area comprises a scheduling
25 information unit formed with one mobile station

identifier, which 4is identification information

of a mobile station, a plurality of information



according to enbodi nent - 1 of the present invention; FI G 6 shows a
control information structure according to enbodi ment 2 of the pr esent
i nvention; FIG 7 shows a control information structure according
to enbodi nent 3 of the present invention; FI G 8 shows a control
I nformati on structure according to enbodi ment.4 of the present invention;
10FI G 9eil¢émembisest o hd syt eamomitittddenbodithest Bobfil e ptadshon
i nvention is based; FI G 10 shows a control information structure
accordi pg socadnbbéidemifhpf the pmeskatl ¢ nvetEohpn identifier,
15FI G 11showsacontrol i nformati on structure according to enbodi nent 6 of
the preserd indenfeamatiocon R0 ix i | | bhte at esunhieesyst emmfon whheh
enbodi ment 7 of the present invention is based; 20FIG 13 illustrates the
syst em ol whiadhi €gboslf neind £'6 10k atthico pr eskpmentaent i on i s based,
FIG 14 illustrates the system on which enbodi nent 7 of the present
I nvéntion is based; FIG 15showsacontrolinformation
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
10 reception processing 'at the reception side

efficient.

Brief Description of Drawings
[0024]

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

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

FIG.3 is a block diagram showing a

20 configuration of a base station according to
embodiment 1 of the present invention:

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

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

invention;

10



25 structure according to enbodi nent 7 of the present invention;

FI G 16i | | ustrat esprocessi ngi nan

I nformati on processing section;

FI G 17showsacontrol i nformation structure according to enbodi mrent 8 of the

present invention;
processi ng section.

and 5FI G 18i | | ustrat esprocessi ngi nan i nfornmation
Description of Enbodi nents

[ 0025] Now, enbd®tff frerft s sfhtdwiSr edent o1k ¥ Adentiindhe wim 4 t he nlesch ¥ bavt um edet ai |

bel ow with reference to the acconpanyi ng draw ngs.

Parts that are the sanme

bet ween 2enbodidenis wWite be emsbioghbuerie sale refferent&enunepalessand t heir

descriptions w |

not be repeated.

15[ 0026] (Enbodi ment 1) [ Configuration

of baseigtweindni ol G 3i sabl ockdi agranshowi ng , a configuration of base

station 100 according to

FIG.T shows a control information structure

5 accordiﬁg' to embodiment 3 of the pPresent
invention; h

FIG.8 shows a control information structure

according to_ embodiment 4 of the rPresent

invention;

10 FIG.9 iliustrates
embodiment
FIG.10 shows

structure
presént invention;
15 FIG.11
structure
present invention;
FIG.12
embodimént 7
20 FIG.13
emboaiment 7
FIG.14
embodiment 7
FIG.15
25 structure
present invention;

FIG.16

according

shows

according

illustrates

illustrates

illustrates

"shows

according

illustrates

the system on which

5 of the present invention is based;

‘a control information

to embodiment 5 of the

a control information
to embodiment 6 of the
the system on which

of the present invention is based;

the system on which

of the present invention is based;

the system on which

of the present invention is based;

a control information
to embodiment 7 of the
Processing in an

11



enbodi mrent 1 of the present invention.In 20 FI G 3, base station 100 has
control section 101, scheduler 102, information generating section 103,
OFDM contruni cati on section 104, and information processing section 105.1n
this context, control section 101, scheduler 102, 25 information
generating section 103 and information processing section 105 perform MAC
| ayer pActEegimyt iaml ORBMesmiumigasicomtdeation 104 performs physical

| ayer processing. [0027] Control section 101 perfornms processing related to
t he MAC prot oddl G .[10028] Sslheslwlser 102 assiqgms trmesburcesihificarhation:
comuni cating party, which is nobile station 200 or a group conprised. of a
pl ural i syt oficriolbrlee shatcomsl PG, bazed embomtimerly catra£secthen 101.
Schedul er 102 outputs the M5-1D, which is identification.information

assi gnep ra@s &0 tohin we attal ban; 28 dr group, resource assi gnnent

I nformati on and cast ‘identification information (information to identify

bet ieen uni camtr G nulg i-casi 1dnds kondeast ), pooidé 8ENph ON ganerati 8g
section 103. 15 [0029] I nformati on generating secti onl03 generates control

infmwm&hrb&@&miwﬁmﬁmd&a¢émdgdg@&ﬁm%ﬂmingtheirﬁormﬂionrecmved
from schedul er 102. The control information includes control signal. The
control signal is,
Description of Embodiments
[0025]. . Now, embodiments of the present
10 invention will be described in detail below with
reference to the accompanying drawingé. Parts
that are the same between embodiments will be
assigned the same reference numerals aand their
descriptions will nét be repeated.
15 [0026] {Embodiment 1)

[Coﬁfiguration of base station]

FIG.3 is a block diagram showing _a
configuration of base station 100 according to
embodiment 1 of the present invenﬁion. In

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

25 information generating section 103 and
information processing section 105 perform MAC

layer processing, and OFDM communication section

12



20 for exanple, scheduling information rel at ed to downlink data
communi cation and scheduling information related to uplink data
comuni cation. Al so, information generating section 103 assigns, to
resource corresponding 25 to a scheduling information, transm ssion data
addressing ‘the M5-1D associated with that = scheduling information. To be
more spé@idipentosmmadphng indér "bEVEE uRite FRE 288F an MS-1 D and
resource assignment information, so that transm ssion data addressing this
VB- 1D i § OfbpBdd t o antasedr ceecht iegporid? Ag P& 1hPF15s r g2B@CRS &4 ®Eat i on
information. In this way, a scheduling information unit included in
control rieitfateed | e ahtl e rMAShi Bricghodath.are associ ated with each ot her,
so that, at the reception side, it is possible to receive and process the
data 10[&du2 84si ngt$ehectn iengpal Oybasedeigns resources to a
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 ocutputs the MS-ID,
which is identification information assigned to

10 mobile station 200 6r group, resource assignment
information and cast identification information
(information to identify between unicast,
multicast and broadcast), to information
generating sectiocn 103.

15 [0029] Information generating section 103
generates control information to be transmitted
in a downlink wusing the information received
from schedulexr 102. The control information
includes contreocl 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

2b te a scheduling information, transmission data

addressing the MS-1ID associated with that

scheduling information. To be more specific, a

13



i nformation in the control information. The structure of control
I nformati on te-be-generated in infornmation generating section 103 . will be
| ater described in detail. 15 [0030] OFDM comuni cati on section 104
perfornms OFDM nodul ati on and OFDM denodul ati on. OFDM comuni cati on secti on
104 transmts a frame including control information generated in
i nfor masignedanki g ngisdie rea tdon 20upfoB]] infolmge¢sn an MS-ID
processi ngsecti on105 analyzes uplink information transmtted from nobile
stati onaxzgd, amisommpaes tae sahahyess tr esihtf ¢ pmeohical , secto on t04 t
[0032] [Configuration of nobile station] 25FI G 4i sabl ockdi agr anshow nga
confi gutatansmyt ssobdhe st tan 260G dcewmslinggto this MS-ID is
enbodi ment 1of t hepresenti nvention. Referring to FIG 4, nobile station 200
has contmagpseerti v 20 | ffe@spatr or gerer akiswoseti hgn 2@ ORDM s
conmmuni cation section 203 and information processing section 204. In this
5 cant extg contraoésecl l@28t i svh orimficorm agehemat | ngrse¢ti b AAyagnda
i nformati on processing section 204 perform processes related to the MAC
| ayer, arth&ABN £©argrudicAbirna £66dh0onu AG3t perhelsdpdcdssecsaltatded to
t he physical 10 layer. [0033] Control section 201 perforns processes
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 I0030] OFDM comnmnunication 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 station 200, and outputs the analysis
result to control section 101.

[0032] [Configuration of mobile station]
25 FIG.4 is a block diagram showing a

configuration of mobile station 200 according to

embodiment 1 of the present invention.
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related to the MAC protocol. [0034]Infornation generating section 202
generates information to be transmtted in an 15 uplink based on control
by control section 201. This information includes at |easet one control
information and transm ssion data. [0035] OFDM conmmuni cation section 203
perfornms OFDM nodul ation and OFDM denodul ation. 20 [0036] I nf ormation
pr ocessRegEestd ong204 tanal Fe€ - downl imkbiinker nest tert i pansni2tt @d fram a
comuni cation party (base station 100) based on control by control section
201, ang¢ocoutpwtk theearliypsis r26dli toieadhvrolatécin on géhefhdiing 25 to
say, information processing section 204 extracts, for exanple, a
schedul emge tiafoor N2 0 2n URMBEDMel abedn t o idoardil ek data towmuni20kBi caonadnd a
scheduling information unit related to uplink data comuni cati on, and
out put simhesenaotd@riroprseciio8i2(y. BEROSELdStr@adre of TAntis
information] 5 As described above, information generation section 103
genédr at esrcbetwin] i nfeemtrerl t 0 ke= &ansai tt el 0iln, a dasEickmaRl{xh shows
a controlinformationstructureaccordi ngto enbodinent 1 of the present
i nventi @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.

[0033] Control section 201 performs processes
related to the MAC protocol.

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

15 wuplink based on control by contrcl section 201.
This information ihcludes 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 informationm transmitted from a
communication party (base station 100) based on
controel by contrel section 201, and outputs the
analysis result to control sectionm 201. That is

25 to say, information processing section 204

extracts, for example, a scheduling information

unit related teo downlink data communication and

15



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

mul ticast/broadcast zone 310 and uni cast zone 320. Ml ticast/ broadcast
zone 310 and uni cast zone 320 are forned with consecutive areas. 15

[ 0039] Mul ti cast/ broadcast .zone 310 includes all of nulticast scheduling

i nformation and broadcast scheduling information in the frane in which
this comtrglchafdoyhanioninforgmekiitend. uhd bt hee ladreld, to uplink

mul ti cast/ broadcast zone 310 20 includes all multicast | Es and broadcast

| Es in e@taolcomimorndtd ah i300, [9640] O ttihe tat héh dard, tonicastt zode 320

i ncl udes all

t he uni cast scheduling information in the frame in which this

control siefbirmemi @D R5 is transmtted. [0041] Uni cast zone320hasschedul i ng
information unit 330 for each nobile station 200.Each scheduling

i nfor matlicoh3drli t B3 rucltues asfa S32 tfioe lonen o tatat ea ]334 for an

I ndi cat or

nuniier

of

of the nunber of IEs, and areas 336 for |Es. The indicator of the
| Es A% shbes dhbbedbesbafvé ks idncf vdata itd dhat gecheduldi Dgn

informati on unit 330.
section 103 generates control information to be

10

15

20

25b

transmitted in a downlink. FIG.5 shows a

control information structure according to

embodiment 1 of the present invention.

[0038] In FIG.5, control information 300 is

divided inte multicast/broadcast zone 310 and

unicast zone 320. Multicast/broadcast =zone 310

and unicast zone 320 are formed with consecutive

areas.

[00398] Multicast/broadcast zone 310 includes
all of multicast scheduling information and

In

broadcast scheduling information in the frame in

which this control 4information is transmitted.

other words, multicast/broadcast zZone 310

includes all multicast IEs and broadcast IEs in

control infbrmation 300.

[0040] On the other hand, unicast 2zone 320

includes all the unicast scheduling information

in

the frame in whick this control 4information

is transmitted.

[0041] Unicast zone 320 has scheduling

information unit 330 for each mcocbile station

16



[0042] As for nulticast |IE and broadcast |IE, every IE contains an Ms-ID.
This I|E-format w |l al'sobereferredtoas"firstformat” 10 hereinafter. On the
other hand, an M5-IDis not included in a unicast 1E, and only one M5-ID
is placed at the beginning of each nobile station assignnent area 330. V
This IE format will also be referred to as "second format" hereinafter. 15
[0043] RP@his waEa¢h unecdsedavhdnip0, istfiedumatg ¢nf orwmtdi on uhB0O 330
is formed by placing, for one M5-ID, a plurality of unicast |IEs together
in one HBhaiwadg886.aLomseldBeéht Ifyor orvgee sMRdaID ngaiméar nhBidonf o tad30 for
nmobil e 20 station 200 is found out, the unicast |IEs for nobile station 200
are not iprése tomr oicher heas nwswbidmt obbi IE s} ataand 2G0ratad he33 6
reception side is able to finish the process of searching for the areas
assi gneddo nDEid e 25 That i am 0@ it otrhe d £ netafe f imdimige eut o herBlsi ng
information unit 330 for nobile station 200. As a result, conpared to the
pridi atowli chtiss heiamBere neckssiiBked amsednctedl WAel e agpi ol
information, it is possible to reduce the tine for the scheduling

i nf or makidiedi 1 i 2RAr £ A 2eREEi calldudNta@®odance with 5 this, reduce
t he power consunption of nobile station 200. [0044] Al so, an M5-ID is not

include¢amaaz quni cast |fo but mhfl siitd@bed iTEt henBegibwobRE @aea ofrgach
scheduling information unit 330.By 10 this neans, even when a plurality of

| Es ar eeivigtydetiei ne sahaduhisngaimf prgmipon upint: S3GEUHI kadbewrior art
whi ch has heretofore included an M5-1D in each unicast IE, it is possible
to redugg d8e sigaal i nge@erhiead. 15tQ045] plgmbodiwep s  format”

10 hereinafter. On  the other hand, an MS-ID is not
includéd in a unicast IE, and only one MS~-ID is
Placed at the beginning of each mobile station
assignmentrarea 330. This IE format will also
be referred to as “second format” hereinafter.

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

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

25 station 200 at the time of finding cut
scheduling information unit 330 for mobile

station 200, As a result, compared to the prior
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Wth enbodi ment 2, a unicast zone is divided into a plurality of parti al
zones depending on the nunber of IEs. The configurations of the base
station and nobile 20 station according to enbodiment 2 are the sane as
base station 100 and nobile station 200 according to enbodi nent 1.
[ 0046] I nf ormati on generation sectionl03 generates control information to
be trandm%t eth 2R ndeiadnl bk FIL® Eorons e 89te BF it §etht idn 3eAFRERre
according to enbodinent 2. [0047]In FIG6, control information 400 is
di vi dedoifnt sl € caow broddcdgtf goreationnd 4k cast porsilpbe to
[0048] Al So, in FIG 6, unicast zones 420 are divided into two partial
zonesf i rstdwupmiecadthé zbnemd20fioand tsleeond amédast i pgne i42flprmation
[ 0049] I nt hef ramei nwhi chcontrol information 400 is transmtted, first
uni cast unging 420sarrdt udps @cechedul iamdi,nf ok mat izopcoridance with
5 this, reduce the power consumption of mobile
station 200,
[0044] Also, an MS-ID is not included in a
unicast IE but is situated in the beginning area
of each scheduling 4information wunit 330. By
10 this means, even when a plurality of TIEs are
included in scheduling 4information wunit 330,
unlike the priocr art which has heretofore
included an MS-ID in each ﬁnicast IE, it 1is
possible to reduce the signaling overhead.
15 [0045] {Embodiment 2)
With embodiment 2, a unicast zone is
divided into a plurality of partial zones
. depending on the number of IEs. The
configurations of the base 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 informaticn to be transmitted
25 in a downlink. FIG.6 shows a control

information structure according to embodiment 2.

[0047] In FIG.6, control information 400 is
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for nobile station 200, which one unicast |E 10 addresses. The uni cast |Es
to be mapped in first unicast -zone 420a include MsS-1Ds respectively (see
uni cast I Es 422 and 424 in FIG 6). That is to say, first unicast zone 420a
enploys the first format. 15 [0050] On the other hand, in the frane in
which control information 400 is transmtted, second unicast zone 420b
i ncl uded i sdieediul itmgt ¢ nf ovwdtiionagti [ birsyado s & stzehen 2000 warHd a
plurality of unicast IEs address. Sinmlar to 20 enbodinment 1, the unicast
| Es to Bairapsctd Zwwesom2@ni cast zone 420b do not include Ms-1Ds, and
only one M5-IDis situated in the beginning area of each scheduling
i nformafiOdh48dit 38Q.sdhat iirs tBIGay6 ,sevondcas tast ongne 42Q@0 empreys 25
the second format. [0051] As descri bed above, by thus providing first
uni cast dacned4la ifmtonapmogponkyiscal szhedusi ng-i nfbpnsati oondarid swhi ch
obviously has only one IE, an indicator of the nunber of IEs is not
neceéssagypna t4g28aaread Byetliisdnammicasti zpassi HPOB 0 reduce signaling
overhead. 5 [0052] Also, nulticast/broadcast zone 410 is provided between
first upicae4® jzone 42@a andthecond funanast zone 420hidhat iSsohdsay, .
mul ticast/ broadcast zone 410 forns the border between first unicast zone
420a anfln¥es eich 40 dini CaAD0 Z0A& 420k .a Bymtiing BerPaANSE OOl € uhtiaid or 200
at the reception side is able to
zone 420a includes a scheduling information unit
for mobile station 200, which one unicast IE

10 addresses. The unicast IEs to be mapped in
first unicast zone 420a 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.

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

20 embodiment 1, the unicast IEs to be mapped in
second wunicast zone 420b do not include MS-IDs,
and only one MS-ID is situated in the beginning
area o¢f each scheduling infeormation unit 330.
That is teo say, second unicast zZone 420b employs

2b the second format.

[0051] As described above, by thus providing

first unicast zone 420a for mapping only a
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readily identify the end of first unicast zone 420a and the begi nhi ng of
second dmi-east -zone 420b using nulticast/broadcast zone 410 as a 15
| andmar k. [ 0053] Not et hat, i nadditi onto nulticast/broadcastzone410,itisal so
possible to provide a zone to include an IE for
speci al use(e. g. rangi ngl E)wi tha 20 predetermined MS-1D, and use this zone
as a unk&dse daohbrger dimbp roytdion[ 00B4] Al soh idhe orbier o sliy sthasi cast
zone 420a and second unicast zone 420b may be reversed to pl ace second
uni cast oxgrie 420k | AE25 tame fyoAdi@addirrsefuntbast naumbea20x § n EBe back.
However, such order needs to be determ ned in advance. [0055] (Enbodi nment
3) is Snmtameéeceombediyrenin?, tbibediaerta 3 al By dbhiides meam sast
zone into a plurality of partial zones depending on the.nunber of IEs. The
confi guidt i oas pob sishichb haset st at e dm @aad sgmnlal $inaf | oveacheraidng t o
enbodi nent 3 are the same as base station 100 and nobile station 200
accordi b ad»2gnbodiAiesd ,1. multicast/broadcast =zZone 410 is
provided between first unicast zone 420a and
second unicast zone 420b. That is to say,
multicast/broadcast zone 410 forms the border
between first unicast zone 420a and second
10 unicast zone 420b . By this means, mebile
station 200 at the reception side is able to
readily identify the end of first unicast =zone
420a and the beginning o¢of second unicast zone
420b using multicast/broadcast zone 410 as a
15 landmark.
[0053] Note that, in addition to
multicast/broadcast zone 410, it is also
possible to provide a =zone to include an IE for
special use (e.g. ranging IE) with a
20 predetermined MS-ID, and use this =zone 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 unicast zone 420a in the

back. However, such order needs to be

determined in advance.
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[ 0056] I nformati on generation section 103 10 generates control information
to be transmtted in a downlink. FIG 7 shows a control information
structure according to enbodinment 3. [0057] In FIG 7, control |nfornat|on
500 is divided into nulticast/broadcast zones 510 and 15 uni cast zones
520. [0058]Also, in FIG 7, unicast zones 520 are divided into three
parti al [%eS ¥irdEnmppekismenche3d20a, second uni cast zone 520b and third
uni cast zone 520c. 20 [0059]Simlar to first unicast zone 420a descri bed
with enbodi neiiliart hbof r emd ¢ dimhe ot c@nt r mbpeidbimeatm on 0GR l1so
transmtted, first unicast zone 520a includes a scheduling information
unit fodiwbidessta i omm20€ashi che@beoneimmtcasta | Epddulrasksisy of

[ 0060] Al so, in the frane in which control information 500 is transnitted,
second wpExhdtalzoremb28b idegdadebiagschealul thg | M amiss rononi tTEer.
mobi | e station 200, which two unicast |Es address. Seocond uni cast zone
52015 i nTltusles sohattugunga tifoneai t 8 funi £1BE80 flva seach soditlicod stahidn
200. Sim lar to scheduling information unit 330, scheduling information
unit 53fhabtlledes tod €d 32 dO¢ ot @i Wy | Rcandmd 6d iwdnftor 3| m rHoverey ,
unli ke scheduling information unit 330, scheduling information unit 530
does nokahflei nEbudeaarne | ROt 8&tlinofl bide Awdemeh il1RS. st gitliagnt 02 Hior St
uni cast zone 520a, infornaitn about the nunmber of IEs is associated with
second d@€agid ZRGE -580témb&ﬂiime&[ld go. it is not even necessary to

i nclude an indicator of
[C056] Information generation section 103

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

15 unicast zones 520,

[0058} Also, in FIG.7, unicast zenes 520 are
divided into three partial zones -= first
‘unicast zZone 520a, second unicast zone 520k and
third unicast zone 520c.

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

25 one unicast IE add;esses.

[0060] Also, in the frame -in which c¢control

information 500 is transmitted, second unicast
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.15 the nunber of IEs. By this neans, it is possible to reduce signaling
over head— [0061] Al so, in the frane in which control information 500 is
transmtted, third unicast zone 520c includes a scheduling information
unit 20 for nobile station 200, which equal to or nore than three unicast
| Es address. [0062] By thus providing three unicast zones, nobile station
200 at #leneecedOibonigicieuidse sblee se i e@diie: ngar Ao ¢ kvt éasn | mowhitch
nobi | e 25 station 200 has to search for its own M5-1D, so that, as a
resul t, fiar i smposisl bl e sttoa turdmer 20dducewhlicchr otessi ngntiice sand IBwer
consunpti on
address. Seocond unicast zone 520b includes
scheduling informaitn wunit 530 for each mobile
o station 200. Similar to scheduling information
unit 330, scheduling information unit 530
includes area 532 for one MS-ID and area 534 for
IE.  However, unlike scheduling information unit
330, schaduling 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 IEs is associated with
second unicast zone 520b itself, and so it is
not even necessary to include an indicator of
15 the number of IEs. By this means, it is
pessible to reduce signaling overhead.
[0061] Also, in the frame in which control
information 500 is transmitted, third wunicast
zone 520c includes a scheduling ianformation unit
20 for mobile station 200, which egqual to or more
than three unicast IEs address.
[0062] By thus providing three unicast zZones,
mobile station 200 at the reception side is able
to further narrow the areas 3in which mobile
25 station 200 has to search for its own MS-ID, so

that, as a result, it is possible to further

reduce the processing time and power consumption
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of nobile station 200. [0063] Al so, nulticast/broadcast zones 510 are
divided into first multicast/broadcast zone 510a and second

mul ti cast/broadcast zone 510b. First 5

mul ti cast/ broadcast zone510aandsecond nul ti cast/ br oadcast zone510bar e

provi ded between first unicast zone 520a and second uni cast zone
520b and fhehwdeinl eecohd tuind vas?2 0 2one520bandt hi r duni cast zone520c, 10
respectively. [0064] By this nmeans, nobile station 200 at the reception
side i s[&N&3tlo r gatisky, | demlitficrlsct Hbgioadme afd swh e uhildhstazenes
520 using nulticast/broadcast zone 510 as a | andmark. 15 [0065] Not et hat,in
addi t i odtiof i dstd milrt t oast i rsondems 1 Aones E0ahhdseedath st zone 510a

. mul ticast/broadcastzone510b,itisal so

and second multicast/broadcast zone 510b. First
5 multicast/broadcast zone 510a and second
multicast/broadcast zone 510b are provided

between first unicast zone 520a and second
unicast zone 520b and between second unicast
zZone 520b an& third - unicast zone 520¢, .
10 respectively.

{0064] By this means, mobile station 200 at the
reception side is able to readily identify the
beginning and end of ﬁnicastr zones 520 wusing
multicast/broadcast Qone 510 as a landmark.

15 [0065] Note that, in additien to first

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

possible to provide a zZone to include an IE for

épecial use (e.qg. ranging IE) .with a
20 predetermined MS-ID, and wuse this Zzone as a

unicast zone‘termiﬁal signal.

[0066] Also, the order of first wunicast zone

520a, second unicast zone 520b and third unicast

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

[0067] (Embodiment 4)

With embodiment 4, unlike embodiment 2 and
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possible to provide a zone to include an IE for

speci al use(e. g.rangi ngl E)wi tha 20 predeterm ned MB-1D, and use this zone

as a unicast zone term nal signal. [0066] Al so, the order of first unicast
zone 520a, second uni cast zone 520b and third unicast zone 520c may be
reordered. However, the order 25 needs to be determ ned in advance.

[0067] (EmBvaddanent) W h erfbodimiehtt e awt / ke eatlest abnt 2 oahel

is

“enbodi nent 3, a nulticast/broadcast zone is divided into nmulticast zones
and br oddcastexbnesi nite or ranildni garetati semesti oand3 geraradesrgdnt rol

information to be transmtted 5 i nadownl i nk. FI G 8showsacont r ol

i nformati on

struct ueemeeesor di ng oy Epboda temnd. pPEOEERet 8om ng $© i & cdnf ol
i nformati on 600i sdi vi dedi nt obr oadcast zone610, nulticast zone 620 and
uni castgeones al2s 16 drUD¥@ Br camlfastmadneocflOtics preesdt amisnhdted

5 in a downlink. FIG.8 shows a controel

information structure according to embodiment 4.

[0069] Referring to FIG.8, control information

600 is divided into broadcast zone 610,
multicast zone 620 and unicast zones 420.

10 [0070]1] Broadcast zone 610 is present at the
beginning of control information 600. By - this
means, it is possible to provide an information
Structure that comélies with a profﬁcol that

requires placing broadcast scheduling

15 information in the beginning area of control

information (e.g. IEEE 802.1l6e}.

[0071] Also, multicast zZone 620 is @present

between fiist unicast zone 420a and second

unicast zone 420b. By this means, mobile

20 station 200 at the reception side 1s able to

readily identify the end of first wunicast
420a and the beginning of second unicast
420b using multicast zone 620 as a landmark.

[0072] Also, no area where broadcast =zone

zone

zone

and

25 multicast zone are present together is provided,

broadcast =zone 610 and multicast zone 620

each provided as an independent zone. By

24
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begi nning of control information 600. By this nmeans, it is possible to
provi de-an information structure that conplies with a protocol that
requi res placing broadcast scheduling 15 information in the beginning area
of control information (e.g. |EEE 802.16e). [0071] Al so, multicast zone 620
is present between first unicast zone 420a and second uni cast zone 420b. By
this meweangobi t&01lstad| onf 20th at Rheaxeept?Bn zPHE | seqgreht oipeadi |y
identify the end of first unicast zone 420a and the beginning of second
uni cast meghe1420bs k@ thfomul t 2845t adne BR@ asrgdendie@ k. [00AZ A8, no
area where broadcast zone and 25 nulticast zone are present together is
provi detedunoadtast Adrat618 sandkoul siagast ¥6ne B2Orarexeach @ oviaevd as
an i ndependent zone. By this neans, the | oad of the process of zone
search adldobisse shetizohiz200 atolmplrecept wintki d@ Hwdreducked. Thastis to
say, if, for exanple, an address notation conplies with IPv4, the |ast
ei ght betisghit b brteadiastal B addrdsa hecAesaaldrk'ss abdethemdsrsdalad bits
in a multicast I'P address beconme 1110. Consequently, when broadcast zone
and nul Li'cast anehe ahe prEsed ttoget bl s t hex saswe ancehiimddislte sLati on
200 10 m ght be able to identify between broadcast and nulticast only upon
| ooki ngagidtbad i rsbdodmdedi tslar1ohe | ast aghsdqtenkaphi | ewhéna
broadcast zone and a nulticastzone are separated and their order is
determpbedbadcdd$8 zone and multicast zone are present
together in the =same area, mobile station 200
10 might be able to identify between broadcast and
multicast only upon looking at the first four
bits or the last eight bits. Meanwhile, if a
broadcast zone and a multicast zone are
separated and their order is determined as with
15 the present embodiment; it is possibkble to reduce
the load of the process of zone search in mobile
station 200 by first carrying out a-search by
focusing on a characteristic point of an IP
address of the zone to show up first and then
20 switching that c¢characteristic point to search
for te that of the other zone.
[0073] (Embodiment 5)
With embodiments 2 to 4, a non-unicast zone
is arranged between the first unicast =zZone and
25 the second unicast zone. By this means, a mobile

station at the reception side is able to readily

identify the end of the first unicast zone and
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15 the present enbodinent, it is possible to reduce the load of the
process of zone search in nobile station 200 by first carrying out a
search by focusing on a characteristic point of an I P address of the zone
to show up first and then 20 switching that characteristic point to search
for to that of the other zone. [0073] (Enbodi ment 5) Wth enbodi nents 2 to
4, a nohhni desgizomenigs &¥angbe besteeendhahpcRsni ggnezons ignd 25

t he second unicast zone. By this nmeans, a nobile station at the reception
side i sthld enbm feadi¢ysitdertoifg tvhe endlalmdmarik r st uni cast zone and

t he begi nning of the second unicast zone using the non-unicast zone as a
| andnmar 0 d P@74] Th& lpe eserie eplyodi nremb pdasnenst: usprg sumesontugling

i nformati on having a different structure 5 fromthose of enbodinments 2 to
4. [0078bd €ewdentimnhale by ttievm ath prdaogdid | di]lf ferenbnl skt b&wyst em
expl ained in the background art part, with this system there are cases
wherse afrMm| BH Sseoto Fepafibed mpessl y2 1&@wnd .a CRC (Cyclic Redundancy
Check) part is masked by nultiplying the CRC part included in each I E by
an NM5-1 Po o/ Bubi | pcslmad k@t Rbnld e Beepldmnas dprdacodesi a8 dic] and

cal cul ates an exclusive OR of the CRC part using its own Ms-

Unlike the system explained in the
background art part, with this system, there are
cases where an MS-ID is mnot reported expressly

10 and a CRC {Cyclic Redundancy Check) part is
masked by multiplying the CRC part included in
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 wusing that IE. The meobile
station then has to try decoding all the IEs to
look for an IE addressing itself.

20 [0076] Furthermore, in this system, a plurality
of resource 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 Resource

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

of resource size and MCS to be applied to an IE
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15 ID. If the CRC check result is "OK " the nobile station determ nes that
the IE addresses itself, and receives data using that |E. The nobile
station then has to try decoding all the IEs to |ook for an | E addressing
itself. 20 [0076] Furthernore, in this system a plurality of resource
sizes and MCSs (Mdul ation and Codi ng Schenes) are prepared each, to
report BRYE ke acdobnpedt appen. 9% tammdiieo nt wa okl mc@%azésom M.RU
(MAP Logical Resource 25 Unit) and 2 MLRU) and two MCSs (QPSK 1/2 and QPSK
1/8) arbaspefared. Fherayhd conbimatitonceomdassp e si ze and MCS to be
applied to an IE may be changed per destination nobile station, based on
propagadi0dh7@dt h condAtl®as. [ 0BRAREsO, therear ef oXki nd¥ corisi nat Pd&ns of
resource size and MCS in the 5 above-descri bed exanple, so that, in

~ control ciombime tdmn BEs cef e saa@dnaefomlgeomxndnduﬂﬁludajahue
furthernore the nunber of IEs is included per group (see FIG 9, which

il ustrabesvea-cdse ahibedhereexamp Net,ypescof ghaps). By 10 obhitsradans, a
nobile station to receive control information is able to reduce the nunber
of tinmesnfhermebtiestat LI&s hasré&o soyr perd orim ngf deandigwoup ©r dend o

| ook for an | E addressing the nobile station. 15[0078] However, as shown in
FIG9, Libxhnelgpdacacddn fhe ttheanefires rethieo asutbsar spéci fis MAR's and

t he nunbers of I Es per group are placed in the area referred to as

"non- usgh spaciddc PP "gCanspquesieley, FITG peqvi dhigehhisl fae t¥ert 6
specific MAP, conpared to the system described in the background part,
this syatefgulws twWRefObIERR 8 idlEECaR] NYyigesOoveFhegd caip sdecr eaBing t he

total throughput. [0079][ Configurations of base station and 25 nobile
st atti ontaGCHr Ghaagd ®,enhoGh8BE18] statioHehasedHatbaraad aphidLeshation
information is able to reduce the number of
times the mobile station has to try pefforming
decoding inrordér toe look for an IE addressing
the mobile station.
15 [0078] However, as shown in FIG.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. " Conseqguently, by providing this non-user
20 specific MAP, compared to the system described
in the backgrocund 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 moebile station

according to embodiment 5 hawve +the same basic
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according to enbodi nent 5 have the sanme basic configurations as base
station 100 and -nobile station 200 accordi ng to enbodi nent 1.

[ 0080] I nfornmati on generating section 103 generates control information to-
be transmtted 5 in a downlink. To be nore specific, information
generating section 103 first groups |IEs based on the IE type. The IE type
refers tonfagwexanpl en s heasonbianaei ok ©a triesour A @i zanahd HWEBBile

| nformati on generating section 103 10 separates an assignment area per :
group asctptacas RESO i awootidl nignf eonatmbred Emcdher More, in an assi gnnent
area for an arbitrary group, information generating section 103 separates
a uni cagto 0 £0gssi gnnam f araraaricbA nogamecast ibky 15 sssighsent aread and
pl aces I Es. [0081] [Structure of control information] '

FI G 10sfewsasiatekur edfitPRig Dl i nFrmbitthoacCcidli Bk t G LERSh i ¢ ed I N
FIG 10, the IEs are arranged in the order of 20 group 1(Gl)group N(GN),

and 5 ncimded idlowGODNind . i Nfrog Mifd O o AeSOspidt 2F 13551 GMBRIrREAE S8r an
arbitrary group, IEs are placed in the order of a unicast IE and then a

broadcagled&rawhi alty | § ea KiiBth Oft (33 NG HRICAG-d Eps Thals 2Bd Seli0 SaAY, I N
an arbitrary group, a unicast |IE forns one subgroup (SG and a non-uni cast
| E fornmgntde atfer +S4b@roup. The IE type refers to, for:
example,' the combination of resource size and
MCS. ~ Information generating section 103
10 separates an assignment area per group and
places IEs in control iﬂformation. Furthermore,
in an assignment area for an arbitrary group,
information generating section 103 separates a
unicast IE assignment area and a non-unicast IE
156 assignment area aﬁd places IEs.
[0081] [Structure of control information]

FIG.10 shows a structure of controel
information according to embodiment 5. In
FIG.10, +the TIEs are arranged in the order of

20 group 1(G.), . group N(Gy), and included in
control information. Also, in an assignment
area for an arbitrary group, IEs are placed in
the order of a unicast IE and then a broadcast
IE (which is a kind of a non-unicast IE). Thét

25 is to say, in an arbitrary group, a unicast IE
forms one subgroup (8SG) and a non-unicast IE

forms the other subgroup.
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[ 0082] As descri bed above, according to the present enbodi nent, control
informati on has an | E assignnent area per group corresponding to the IE
type.ln each group's | E assignnent 5 area, a unicast |E assignnment area
and a nonuni cast |E assignnment area are separated and arranged in a given
order. i0083 Byt hi s nmeans, a non-uni cast| E assignnment area of the first
group of 09 &3dond P05 gr dg ¢5 i edi dab BdSween aF AAFHSR I E B8si drivent
area of the first group and a unicast |E assignnment area of the second
group. Boestgndnt Igmbp dbhidrtst adontaolheimkepmahif®e Rasabl@nto
readily identify 'the end of a 15 unicast |E assignnment area of the first
group afhé tlees bagmmiesyt of ax edi CRET | E9ZEBNMEH T dectP oh &l 3&corfogr oup
using a non-unicast |IE assignnent area'as a |andmark. That is to say, by
adopt i nghtehi sIBontFrpp & nf or nEini oresthuctareupd sunl TEe thesdawmasn bnal
system such as described earlier, it is not necessary to provide a nonuser
spe6i fieridP, and t herie€arseti SIBossids egimeaducaaveerhemld a non-
[ 0084] (Enbodi nent 6) 25A case has been assumed with enbodi mrent 5 where a
non- uniaasicaEt s IEc| uted igneaohtgr cupelBy camtr assemahatted, embddi nent
6 is

arranged in a given order.

[00831 By this means, a non—-unicast IE

assignment area of the first group o¢r a second

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

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

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

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

where a non-unicast IE is included in each

group. By contrast with this, embodiment 6 is
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directed to a control information structure in the event there is a group
not contai ning a nonunicast |E. The basic configuration of the base

stati onandnobile - .stationaccordingto enbodinent 6 are the sane as in
enbodi mrent 5. [0085]Simlar to enbodinent 5, information

gener ati ngsecti onl03generatescontrol information to be transmtted in a
downl i nkdifechredor bospeci fdep Hmd br miin Horgembizin ngsteotcbmy® 102 first
groups | Es based on the |IE type. Then, information generating section 103
separ at éhaneasshdnnbhte neea. pera ggaupupndn pltacesnEs iimisgntaolnon -
information. Furthernore, in an assignment area for an arbitrary group, 15
i nf or natimahcgener AR ng SEhei diablide sepanflieguax abicast olfE &s}segﬂmeeab area
- and a non-unicast |E. aSS|gnnent -area_and places IEs. -

- [ 0086] Furtdherrmnie, | indmat | awlgelder at i rgc seciénan 103cpl@aeds ngf or mai on

- -about the. nunber 20 of unicast |Es of groups not including nonunicast |Es,

in & noenilsedivpeait i 6 M¥Pe Alle, daher nasi Qngeiebald igeseet Son 103
pl aces information about groups not including nonunicast IEsS in a non-user

speci fi ¢O\MA®5 1Thi s 83 ni Dup-r ekat edemtf AT e AR | S5Pr 0Vi €D tfa H0O6n
exanple, bitmap format. [0087]FI G 11 shows a control information
struct uge el Ag t 0 edbediiBnat 6. AIEBll generates control
infofmation to be transmitted in a downlink. To
be more specific, information generating section
10 103 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. Furthermcre,
in an assignment area fqr an arbitrary greup,
15 information generating section 103 separates a
unicast IE assignment area and a nop—unicast IE
assignment area and places IEs.
-[0086] Furthermore, information generating
séction 103 places information about the number
20 of unicast 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
25 group-related information is provided in, for
example, bitmap format.

[o087] FIG.1l1 shows a control information
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shows a control information structure'in the event Nis 4.1n FIG 11, Q.
and &4 do not includenon-uni castl Es. Consequently, 5 information related to
groups not including nonunicast IEs is placed in the non-user specific
MAP. In this context, whether or not a nonunicast IEis present in an
arbitrary group is represented by the bit value 1 or 0. There are 10 four
groups erttwpdwovatedcesording e | seodmpdiisedndf f 6ur conSTIE Ukt
bits. When the kth constituent bit in the bit map is associated with group
k, iIf GRhaomls(4 o oein tred Lide imohamimast dics, sttheulkiturep | $nof orvled with
a bit 15 sequence of 0101.. [0088] By this neans, even when there is a group.
not incewdmy aMontsni dast | EIna r®bEl.el st at i@dn adnidhe Gecefbi omsikde is
~able to readily identify the beginning and end of each group's 20 '
assi gnnemic hude Al saomi-vani tkastonl y Imbarmati on abel s élyai admley ,of | Es
for groups not including non-unicast IEs is placed in the non-user
spedi fi e oM Promdtisposgdbhada@ reducer b ovardeadi £ eMPad e ¢ O nfdwe -
conventional system 25 described in embodinent 5. Al so, conpared to the
conventhaiat asytst ane deseisl bedh abae Whh enodin®At-Pbsedl t RPGBific
i nformation about groups not including non-unicast |Es needs provided
addi ti opalg y, thennugihers of clid geisst | USwHAEhEWE 8% t e BUTHEr nQfn gr Oups,
and this has little inpact on the increase of overhead.
unicast IE is present in an arbitrary group is
represented by the bit wvalue 1 or 0. There are
10 four greocups 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 sequence of 0101.
[0088] By this means, even when there 1is a
grqﬁp 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 only
information about the number of TIEs for groups
not 4including non-unicast IEs 1is placed in the
non-user specific MAP, it is possible to reduce
the overhead compared to the conventional system
25 described in embodiment 5. Also, compared to

the c¢conventioconal system described above with

embodiment 5, although information about groups

31



5[ 0091] ( Enbodi nment 7) The present enbodi ment presunes that a base
station transnmits a signal using a plurality of carriers. [0090]
[ Conventional system of precondition] 10 In this system for exanple, as
shown in FIG 12, a base station transmts a signal using a plurality of
carriers. The pI urality of carriers include a primary carrier and
secondany tar riescdudiingontron Takdreasiton iEES5 t n@edist t e @si rilget he
primary carrier. Then, control information for the primary carrier is
report eg rasvadedi c aabdiidrwent 1 Ey whi tbeconraibenf oredit i driter the
secondary carriers is reported as an MC assignnent |E Basic 20
assi-gnnpmts EarkdhEassagreneatd Edrteet rmmavhi¢ tede fis oneowges byaa dr ittat y
carrier. [0091]By this means, the primary carrier -transmts allthe single
carrierhlabs andcwillet i Lapdet |ds. lthéhiisn casesg ses sfiowveréad G 13,
single carrier IEs and nmulticarrier IEs are transmtted randomy.
Congsequé¢mtd 91 Iwhe(Emb sdiimie@nat ¥®n structure i s adopted, even when
signal for a given nobile station is transmtted by single carrier, it is
still necessamrhd opdessem @l lembe d EmdW093 de snafuce thes toad ®dfasenobile
station

station transmits a signal using a plurality of

carriers.
[00S0] [Conventional system of precondition]
10 In this system, for example, as shown in
FIG!12, a base station transmits a signal using
a Plurality of carriers. The plurality of
carriers include a primary carrier and secondary
carriers. All control information is
15 transmitted usipg the primary carrier. Then,
control information for fhe Primary carrier 1is

reported as a basic assignment IE, while control

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

transmitted as one set by a primary carrier.
[CO0B81] By this means, the primary carrier
transmits all the single carrier IEs and
multicarrier IEs. In this case, as shown in
25 FIG.13, singie carrier IEs and multicarrier IEs
are transmitted randomly. Conseguently, when

this information structure is adopted, even when
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5 at the'reception side, for exanple, it is possi bl e to adopt the control
|nformat~|f0fr -atructure shown in FIG 14. That is to say, in the area called
"user specific MAP," which is different fromthe area called "non-user 10
specific MAP," a single carrier |IE arrangenent area and a non-single
carrier |E arrangenent area are placed apart. The nunber of IEs and the-
like aré@ pl agégralt he fimn-user spedivién MARONE JH093ERy. thios neans, when
a signal addressing a given nmobile station is transnmitted by single
carrier tndnsmbbitedst dbvon hanohley t eaderdder si ngi & caimsi er sltEsland
therefore is able to reduce the nunber of attenpts-to search for IEs 20
addresshmcelsstangbi te tdegiordée. aDD9A4Hewd®s,. by providing this non-user
specific MAP, conpared to the system described in the background part,
this syqdtted®Rds t Heoprokldmeef i ndreasl agidheav®er readast i25% dectaasi ag t he
total throughput. [0095][ Configuration of base station and nobile station
accdr di gt t 0 ténbodi rerte 't i chebasgeslenl | onBaad nobid:mpdie pn ateordigg to
enbodi ment 7 have the sanme basic configurations as base station 100 and
nmobi | e piced £ab P00 adowr di ag@dp tenbogheent dontrol information

structure shown in FIG.1l4. That is to say, in
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-single carrier IE arrangement
area are placed apart. The number of IEs and
the 1like are placed in the non-user specific
MAP.

15 [00983] By this means, when a signal addressing
a given mobile station is transmitted by single
carrier, that mobile station has only to decode
single carrier IEs and therefore is able to
reduce the number of attempts to search for IEs

20 addressing that mebile terminal.

' [0094] However, by providing this non-user
specific MAP, compared to the system described
in the bagkground 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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-5 [0096] I nformation generating section 103 generates control infornation
to be transmtted in a downlink. To be nore specifi<, information N
generating section 103 first groups |Es based on the IE type. In this
context, the IE type 10 refers to, for exanple, the conbination of the
type of single carrier or nulticarrier and the type of unicast IE O .
non-uni cast | Ehénf ormasieon gerfex httiany sednrdn 108cbdpbeat ess hm tassingnnent |
area per group and places IEs in 15 control information. Furtherfmore, in
an assi gmeardisg ofta geolpedfintdiztsi Yl chazwer i erheypsamaf obred i an
generating section 103 separates a unicast |E assignnment area and a

non- uni cast flilgwussitghowd aansa daispl acetaltbson20 1MO97k n[cbt rmetur B eof
control information] ' FI G 15 shows a control information structure
accordi st dvienpodih@nta dcobkrd Fh@ 1bo tdmbldzbimesn arrlanged in the order of
a single carrier group and then a nulticarrier group, and 25 included in
cont¥ ol [iodB6Mati on. JAl e rma taNo ASSi giukBiratead Or sedtigba carroer
group, IEs are placed in the order of a unicast IE and then a broadcast

|E (whi glernératkésd efomtR@l UN aEBrmbR)iohhatd SH® SHyardmatsiaal e
carrier group, a unicast |IE fornms one subgroup (SG and a nonunicast |IE

forns the ohhedosttbDiaup. Theo! Bse Sniwre | Spldlerliot h & Pagemassi gament
| E and a non-basic assignnment IE. A basic assignnent IE is an information

el enent gletfe 2 A€QulPr sdd £iNNY 3 A NeR-Dagiroapy IRt bl ba $Ar
exanpl e, a group-specific information elenent, 10 an IE for reporting a

group-speG fi em nfegmat i on elgirent hGOAPORESH £ ARE ,an kel OrTA C gl
ot her than a regul ar data channel such as persistent allocation. 098]

[ Ragei vi-atr §E@CEd NG £B ORI emH BLI ONk Hle  CORY Oh ol 8™ HON the
structured as described above is transmtted from base station and
recei vedylgle MYkl es3'AghQn &lr £iA029] ELG 111 b4 4 BHESPEOCEIY "ARe
type of unicast IE or non-unicast IE.
Information generating section 103 separates an
assignment area per group and places IEs in
15 control information. Furthermore, in an
assignment area of a group of the single carrier
type, information generating section 103
separates a unicast IE assignment area and a
non-unicast IE assignment area and places IEs.
20 [0097] [Structure of control information]

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

25 included in control information. Also, in an
assignment area for a single carrier group, IEs

are placed in the order of a unicast IE and then
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“information processing section 204. 20 [0100]In step 51001, infornmation
processi ng section 204 perfornms a CRC check per control information |E.
[0101] I n step 51002, when a CRC check result is determned to be "OK"
("YES") ‘as a result of 25 demasking the CRC part using broadcast
Identification information, this IE is detected as the beginning of an
area wher e nosidghes t cOB | dwlhiadtor dadcastkiEdyrodp as mbpacathices tis,
S&'in FIG15) (step S1003).- If the CRC check result is determ ned to be
NG ("E@)), thEhatockss ©b séayp S18G1 as g epepl ed.c Sri(ilez] |grstwep, 51004,
a -CRC check for a subsequent IE is performed. [0103]In step 51005, when a
CRC chegk Wifad\d & sits @@ efrirmwe tonke sNBg'dNd) aS6) reaxudt =f non-
demaski ngt heCRCpart usi ngbr oadcast 10 identification information, this IE
I s ‘det e@heicas ¢ her hegifirdig Ofclpd abedh ber e ub gulduparri eThlkeE grEBp i S
pl aced (step $1007). [0104]In step 51005, when a CRC check result

5 here include both a basic assignment IE and a
non-basic assignment IE. A basiec assignment IE
is an information element for a regular data
channel . A non-basic assignment IE 1is, 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.

[0098] [Receiving processing in mobile station]

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

[0099] FIG.1ls6 illustrates processing in
information processing section 204. |

20 [0100] In step 81001, informatioﬁ processing
section 204 performs a CRC check per control
information IE.

[0101] In step S1002, when a CRC check result
is determined to be Y“OK” (“YES”) as a result of

25 demasking the CRC part using brocadcast

identification information, this IE is detected

as the beginning of an area where a single
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Is determned to be "OK" ("YES") as a result of 15 demasking the CRC part
~using broadcast identification information, whether or not this IEis a
nmul ticarrier assignnent IE is decided (step $1006). [0105] Wen a
multicarrier assignnent IEis 20 identified (step $1006: "YES'), this |IE
is identified as the beginning of the area where a nmulticarrier |E group
is placeaxsiexr SEWA). bifoadd&sits Identgfeep natst e becedul {itdea i er
assignment |E (step 31006: "NO'), the process of 25 step $1004 is
repeat edls [ 0198LAsicescr klsedl Bhove( s heqor dEd@ @ 3) t.he praAssSenthenrbd@R@ent ,
control information has - an |E assignnment area per group corresponding to
the |1 E tppeckl nransadst gnirent darearimine &i ngbe bar r i 6N Ggr oup’ N® "Uni, cast
| E assi gnment- area and a non-uni cast | E assignnent area are separated 5
and arr amgedpird Ae@is/eb fOr defep [ BIOYPBYthks eprsy Berbn- uni cast | E
assignnent area of a single carrier group is provided between a unicast |IE
assisgnmgiptl @ega of a i ngltcepar rsen @aoup and @rcl E ahsd ghinenf oal eaall of
a multicarrier group. Consequently, a nobile station at the reception side
is ablesthdb seq@idit dert ify erertr@bd. unicast |E assignnent area of a

single carrier group and the beginning of an | E assignnent area of a
mul ticagpile§39rOUXn step S1005, when a CRC check result
is determined to be “NG" (“NO”) as a result of
demasking the CRC part using broadcast
10 identification information, this IE is detected
as the begiﬂning of an area where a multicarrier
IE group is placed (step S1007).
[0104] In step S1005, when a CRC check result
is determined to be “OK” (“YES”) as a result of
15 demasking the CRC part using broadcast
identification information, whether or not this
IE is a multicarrier assignment IE is decided.
(step 810086) .
[0105] When a mnulticarrier assignment IE is
20 identified (step 851006 “WYES™) , this 1E is
identified as the beginning of the area where a
multicarrier IE group 1is placed (step 81007).
If an IE is ijidentified not to be a multicarrie:
assignment IE (step 81006: “NO”), the process of
25 step 81004 is repeated.
[0106] As described above, according to the

present embodiment, control information has an
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15 using a non-unicast | E assignnent area of a single carrier group as a

| andmar k— That is to say, by adopting this control information structure,
unli ke the conventional system such as described earlier, it is not
necessary to 20 provide a non-user specific MAP and therefore is possible
to reduce overhead. [0108] (Enbodi nent 8) Wth enbodinment 7, a

nobi | e $Eat ionsdgroen theafiest bEasi cgassipnnemrrEspand2bg to
multicarrier group and by this neans identifies the border between a

singl e thre i @E gtyggp=and TnmAti cas silegnyegup. alheacrfoeri an bnglkeecting
t hefirst"basicassignnentl E'ina nmulticarrier group is, for exanple, whether
or not eaadfisuh) gutotip detectumiciast IBadcastighmEné nalkie<aEmnér
assignment | E. Whether or not 5 an IE that is subject to detection is a
mul ticaari somsangneasit | ELES a3ed ibnwhen H hea baai c zasei gaepd rhE placed
at the beginning of a nulticarrier group is a broadcast IE. [0109] By
contrasanwi tArtdifigedt id ha pfeeem & eakadi nent, in a single carrier
group assignnent area, an |E that is a non-basic assignnment IE and that is
al so a pogaaieast | E BSy asstynied i niedinkel y kef or®oa Muhtii€asrn er gEoup
all ocation afea.By this neans, switch froma 15 non-basic assignnment IE to
a basi caassi gabdh tl E £28 e dged aas & ha I bt eldDArfics rdelgacdupg the first

"basic assignhnment IE" in a nulticarrier group.
provided between a unicast IE assignment area of
a single carrier group and an IE assignment area
10 of a multicarrier group. Consequently, a mobile
station at the reception side is able to readily
identify the end of a unicast IE assignment aresa
of a single carrier group and nhe beginning of
an IE assignment area of a multicarrier group
15 using a nonQunicast IE assignment area of a
single carrier group as a landmark. That 4is to
say, bj adopting this control information
structure, unlike the. conventional system such
as described earlier, it is not necessary to
20  provide a non-user specific MAP and therefore is
possible to reduce overhead.
[0108] (Embodiment 8)
With embodiment 7, a mobile station detects
the first “"basic assignmént IE”" in a
2 multicarrier group and by this means identifies

the border between a single carrier group and a

multicarrier group. The criterion for detecting
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10110] [ Configuration of base station and 20 nobile station according to
enbodi nent 8] The base station and nobile station according to
enbodi ment 8 have the sanme basic configurations as base station 100 and
nobi l e station 200 according to enbodi ment 1. 25[0111]Information '
generating section 103 generates control information to be transmtted in
a downl tike To Hérmote spBbidsic i nf aeatigmmegeber at LEJ’ section 108 first
groups I Es based on the IE type. In this context, the IE type refers to,
for exanpl ktitdweredndrnagreampf tilse, t yPerof estaglpsl €arr wdrebher or
multicarrier, the type 5 of unicast IE or non-unicast |IE, and the type of
basi c aasigneant I6 sabhagitc assi geneat.tisahori@t idnbgenasdaia ag SEEti on
103 separates an assi gnnment area per group and places IEs in control
i nf or mabizona kuatliel darer iet aa sldigaamgiEnt By cawe g U Bf dhe
single carrier type, information generating section 103 separates an |IE
thats | samon- Esi ¢ ERatgnNMENd anslulbpécits a 4wn- Wk easd tlhilbmssi genenk area,
and ot her assignnent areas, and places |Es. 15 [0112] [Structure of
contr ol miiif LR + @Ae Fl Gak/sheufden tict reoficOnt & gle £ AflOr RER AN ackar di ng
to enbodi ment 8.1n

basic assignment IE placed at the beginning of a

multicarrier group is é broadcast IE.

[0109] By contrast with this, with the'present
10 embodiment, in a single carrier group aséignment

area, an IE that is a non-basic assignment IE

and that is also a broadcést IE is assigned

immediately befoﬁe a mﬁlticafrier group

alloéation 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 TIE” 1in a multicarrier
group.
To1101 [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 accordiﬁg to embodiment 1.

25 [0111] Information generating section 103
generates control information to be transmitted

in a downlink. To be more specific, information
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FIG 17, the IEs are arranged in the order of a single carrier group and
then a multicarrier 20 group, and included in control information. Al so,
in an assignnment area for a single carrier group, IEs are placed in the
order of a basic assignnent |E (both a unicast |IE and a nonunicast IE), a
non- basi ¢ assignnent and unicast 25.1E, and then a non-basic assi gnnent

- and brogozaetrd Einlhatsestticosay, 0Bn Aisiaygl granper IR®UMa aeDnoldasi C
assignnment, non- unicast IE forns the subgroup to be placed i nmediately
before &hwl tiIFrritgrpgroup. Irt kdrier e,con tagx 8r,bi tthey SBE astg@pwcri bed
above, |IEs are placed in the order of a basic 5 assignnment |E and then a
non- basiree Blexignnesat, | Eodhaixampbesay,the t Boniegnit 1@ Of & assiggnnment
area of the nulticarrier group type, information generating section 103

pl aces aypei cofssd YAFENE |darid é2113k [fead VERAG PLeGesSitWeate yplil e
station] Control information structured as descri bed above 1Is

trarsn otfedufd Deukase IH abiroNnbi)- bk JBkid € 3B} i dhd0&khe type of
[0114] FI G 18i |l l ustrat esprocessi ngin 15 i nformation processing section 204.

[0115] | Basé @ $20@% s i gin 8Rld ON ¥ HCESShBG -S8al08 204 parifPhme AtCRC
check per control information IE. [0116]1n step 32002; when a CRC check
result Z@ferapieiinedgbadeat@ngassadeidd 03 separates an
assignment area per group and placés IEs in
control information? . Furthermore, in an
10 assignment area of a group of the single carrier
type, information generating section 103
separates an IE that is non-basic assignment and
that is a noh—unicast IE .aSSignment area, and
other assignment areas, and places IEs.
15 [01121% [Structure of control information]

FIG.17 shows a struéture of control
information according to embodiment 8. In
FIG.1l7, the TIEs are arranged in the order of a
single carrief group and then 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 IR {(both a unicaéﬁ IE and a non-

unicast IE), a non-basic assignment and unicast

25 IE, and then a non-basic assignment and
broadcast 1IE. That is to say, in a single
carrier group, a non-basic assignment, non-
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demasking the CRC part of a check target |E using broadcast identification
i nformation and the check target IEis identified to be a non- basic _
assignment 1E ("YES"), the check target IE 25 is detected as the begi nning
of an area where a non-basic assignnent and non-unicast |E group is placed
(that is, S& in FIG 17) (step S2003). If the CRC check result is
determnedi¢aste "NE E'dNch)s thborocassgefospep ©2001bes repexted.
[0117] I n step S2004, a CRC check for a subsequent IE is perfornmed. 5
[0118] | amned i%063,y whenba fiREechecla r esukt litsi detrer ineired t og b UG
("NO') as a result of demasking the CRC part of a check target |E using
br oadcarpiuz tiReidhbasd | oniionf caifimt laarb ittheaelyecks ¢&r get s | Ediess detideé éd as
t he begi nning of 10 an area where a nulticarrier I1E group is placed (step
S2007) . abjdtéd9] Wes the <LRE rheckdr ebtil t tikse dad 2RI Medo £0 e BEE iEst ep
52005: "YES'), whether or not the check target IE is a non-basic
assisgnngi@tsignment IE and then a non-basic assignment
IE. That is to say, at the beginning of an
assignment area of the multicarrier group type,
infermation generating section 103 places a
basic assignment IE.
10 [0113] [Receiving processing at mobile station]
Control information structured as described
above is transmitted from base station 100 to
mobile station 200,
[0114] FIG.18 illust:ates 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
20 is determined to be “OR" as a result of
demasking the CRC part of a check target IE
using broadcast identification information and
the check target IE is identified to be a non-
basic assignment IE (“YES”), the check target IE
25 is detected as the beginning of aan area where a

non-basic assignment and non-unicast IE group is

placed (that is, SG; in FIG.1l7) (step S52003). If
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15 is decided (step-52006) [0120] If the check target IE is identified
not to be a non-basic assignnment |IE (step 52006: "NO'), this check target
|E is detected as the beginning of an area where a nulticarrier IE 20
group is placed (step S2007).1f the check target IEis identified toa
non-basi ¢ assignnment I'E (step S2006: "YES"'), the process of step 82004 is
repeat ethd 0ICRE ( Ohteec kenireds wditt s)i 25(de Y¢ navippdidretat PeughlG”
mul ti cast/ broadcast zone310, nulticast/broadcastzone4l0and
mul ti cast/N® bddcathezope i sam eodi eat athef@ MLt icastrepe afreddcast | Es
are present together. However, the present invention is by no neans
limted[DAd1IRi]s, anlinit Brepgual$Q 0D Hossidl e ARCdi veleck for a
mul ti cast/ broadcast zone 310, nulticast/broadcastzone4l0, and
mul ti casuwbds eadoaatzane5ideaphd hfearmeld i cast zone and a broadcast zone. By
this means, simlar to enbodinment 4, it is possible
5 [0o118] In step S2005, when a CRC check result
is determined to be “NG” (“NO”") as a result of
demasking the CRC part of a check target IE
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).
[011¢] When the CRC check result is determined
to bé'“OK" (step S2005: “YES”), whether or not
the check target IE is a non-basic assignment IE
15 is decided (step S2006) .
[0120] If the check target IE is identified not
to be a non-basic assignment IE (step S2006:
“NO”), this check target IE is detected as the
beginning of an area where a multicarrier IE
20 group is placed (step 82007). If the check
target IE is identified to be a non-basic
assignment IE (step S2006: “YES”), the process
of step\S2004 is repeéted.

[0121] (Other embodiments)

25 (1) In embodiment 1 through 3,
multicast/broadcast zone 310,
multicast/broadcast zone 410 and
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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 enbodinent 1, by placing a broadcast zone at the beginning in

mul ti cast/broadcast zone 310, it is possible, Iike enbodinment 4, to

provi dema } higramti/dnromdicam e t lreneonpbilds weme a proeacol whare

requi res placing broadcast 20 scheduling information in the beginning area
of contmelltifcsdti onafed g. [HEEBa3D2akoe). [DEE3] (2aWe henroderseam 8,

mul ti cast/ broadcast zone 510, which is an area where nulticast and
broadcasiog&sha e . pr eHenw e vibrt, ogthlwer presgimtedi botawed ami cast kgnes.
However, the present invention is by no neans limted to this, and it is
equal | ynposshblaen $ 0 1amo¥icdsd a Mreoadthsiis zonarnd t he pliase Ggfqually

mul ti cast/ broadcast zone 510a and pl ace nul ti castzonei nt hepl aceof

mul t5i caplo/ds addcastt dorei 6liGbe Bym i hitsi caans/brdadcasti szpessi [BX0 ,| 1 ke
enbodi ment 4, to reduce the |oad of zone search process in npbile station

200 at kAl teeepPitybBb@dcast zone 410, and
multicast/broadcast zone 510 each inte a
multicast zZone 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.
[G1l22] In particﬁlar, in the event a broadcast
zone is placed at the ‘beginning of
multicast/broadcast =zone 310 as with the case
15 uwith embodiment 1, by placing a broadcast zone
at ﬁhe beginning in multicast/broadcast zone
310, it 1is possible, like embodiment 4, to
provide a information structure that complies
with a protocol that requires placing broadcast
20 scheduling information in the beginning area of
control information {(e.g. IEEE 802.1l6e) .
[0123] (2) With embodiment 3,
multicast/broadcast zone 510, which is an area
where multicast and broadcast IEs are present
25 together, is placed between unicast zones.
Bowever, the present invention is by no means

limited ¢ this, and it is egually possidble to
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[0124] Al so, although cases have been described with the above enbodi ment
as exanpl es where the 10 present invention is configured by hardware, the
present invention can also be realized by software. [0125] Each function
‘bl ock enployed in the description of each of the aforenentioned 15 °
enbodi ments. may typically be inplenented as an LSI constituted by an
‘i ntegrapetbeirdalit .a Thadse omgclees £ndi wicdual chips theartpilalgeor ¢ftally
contained on a single chip. "LSI" is adopted here but this may al so be
referredubtasd s €/ R0 ddpatsein LSk dieuper5 18R, "ordunki ra pSh'calependi ng
on differing extents of integration. [0126] Further,thenethodofcircuit
i nt egr atnhwoht$roi ski i t ed Z2onkS| ' s, andn i Npl enthteat i on ysilagaedi cated
Circuitry Or 25 general purpose processors is al so possible.
Af t er LShEntfiacd sig bt bla d atkionof aopregramoabl e FRGA( Ftalids Pragrmanssbl e
Gat e Array) or a reconfigurable processor where connections and settings
of @ rctido cel listwitingn PokIikare pe rnecksfl i gwhebdimda® pPossi bl o
[0127] Further,ifintegratedcircuit
reduce the load of zone search process in mobile
station 200 at the reception side.
[0124] Also, although cases have been described
with the above embodiment as examples where the
10 present invention is configured by hardware, the
present invention can alsoc be realized by
software.
[0125] Each funection block employed in the
description of each of the aforementioned
i5b embodiments may typically be implemented as an
LSI constituted by an integrated circuit. These
may be individual chips o¢or partially or totally
contained on a single chip. “LSI” is"adopted
here but this may also be referred to as “IC,"”

20 “system LsI,"” “super LSI,” or “ultra LSsI”

depending on differing extents of integration.

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

2b general purpose processors 1is alse possible.
After LSIT manufacture, utilization of a

programmable FPGA (Field Programmable Gate
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5 technol ogy cones out to replace LSI's as a result of the advancenent of
sem conduct-or technol ogy or a derivative other technology, it is naturally
- al so possible to carry out function block integration using this- ~ '
- technol ogy. 10 Application of biotechnology is also possible. [0128] The
. 'di scl osures of Japanese Patent Application No.2008-328294, filed on
DecenbeRr2iay2008,c Yapadeserat entf /gpidahilicon NBTr2009s sK85324whigred on
June 4, 2009, and Japanese 15 Patent Application No.2009-162071, filed on
July 8, c20®ecitntbmd ngnde sopbtiifngat i offs, cdravnadgs aed hbstwadthsinare
I ncorporated herein by reference in their entirety. 20 Industrial
Appl i cabinl iL§I[ 0439 The trarsm fiigonreppaist slavd pordsdbliaformtion
transm ssi on nethod of the present invention are suitable for use to
reduce podcz3gi ng ti neFancthewer, condupti ohntte yhvea REdr ecepti nrwsi tle by
maki ng the receiving processes at the reception side nore efficient.
CLAEBEMG €eailih bA 6 §eNSNte OB apparat usol 0 reanbaide @ Ire | afsormation
for resource assignnent in a nmultiple access wreless conmuni cation
system ro et r arsfi ssthre appad flaisc e Phitsi NG £ semiacsiduetiirng

section that structures the control information; and
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 alsoc possible.
t0128] The disclosures of Japanese Patent
Application No.2008-328294, filed on December
24, 2008, Japanese Paténtr Application No.2009-
135324, " filed on June 4, 2009, and Japanese
15 Patent Application No.2009-162071, filed on July
| 8, 2009, 4including the specifications, drawings
and abstracts, are incorporated herein by

reference in their entirety.

20 Industrial Applicability
[0129] The transmission apparatus and control
infoermation transmission method of the present
invention are suitable for use to raeduce
processing timé and power consumption at the
25 reception side by making the receiving processes

at the reception side more efficient.
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-a transmtting section that transmts the ) -
f ramei ncl udi ngt hestructuredcontrol 10 information, wherein: _ t he
control information conprises a unicast area where a unicast scheduling
information unit addressing -one nobile station is placed, and a
non-uni cast area where a non-uni cast scheduling 15 information unit
addressing two or nore nobile stat E#BIMS pl aced; and a schedul i ng
information unit group to be placed in the unicast area conprises a :
schedul Cdga imf ok mat i2on timiain $orined iwn h app 2@ atobisl e sdat itonangamitf i er,
which is identification information of a nobile station, a plurality of
i nf or naticomtelcehenisf barmha tliransnf dtredree d e awbialses $igatmem tasdori at ed
with the nobile station identifier, and 25 information about the nunber of
the plumalitymliei nfaxroelson glianeliesss techaumilcathtoa n ey sahwedyl i ng
I nformati on unitf-ormedw t hani nf ormati onel enent including a nobile station
iderfti f k@ie WY £h sinbi bsiident idppaltandnf ercpirds Dhga: destinati on nobile
station group, is placed. Caim3The transni ssion apparatus according to
claim2, wherai nis40uietURiiCRGt FLEtAWRPI | ¢&w 8 PeWwhciudes the
control information; and
a transmitting section that transmits the
frame including the structured control
190 information, wherein:
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
15 - informatioen 1unit addressing two or more mobile
stations is placed; and
a scheduling information wunit group to be
placed in the unicast area comprises a
scheduling information unit formed with one
20 mobile station | identifier, which is
identification information of a mobile station,
a plurality of information elements to be
transmitted to the mobile station associated
with the mobile station identifier, and

25 information about the number of the plurality of

information elements.
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partial -areas depending on the nunber of information elenents to be
included in a scheduling information unit; and a scheduling information
unit to be placed 15 in a first partial area where the nunber of '
informati on elenents is one has the sanme configuration as the scheduling
information unit to be placed in the non-unicast area. 20 C aim4The
transm €sli anhmappar atllise acclor dimgm itos ¢loat M apphaeretn st heamomeowrd tagt area
is placed between the first partial area, and a second partial area where
a pluralidy oefLaiiormnpti owlet eeeinhs ar e pehvdead iy Caonfhiddhation
transm ssi on apparatus according to claim4, wherein: t he

non- uni @asi tar eafbasma@dnul t wdash ar eanwher & naf dithda €dsin Schesllkein®n t
information unit is placed and a broadcast area where a broadcast

schedul igelafdiAgt | an WBHile pkacedi i he deoiL8dle Al cawhd phacgd i n an
area at a beginning of the control information; and the nul ticast
ared i siplased bevweoldhe fiaFopadtabrar eacand the skgsensdi pardiah area.
10 C aim6The transm ssion apparatus according to claim3, wherein a
schedulhmg,infé)rg&tg@ﬂoupiért&lge, piaceslibragparti al area where the
nunber of information elenents 1s two does not include information about

t he nunber of

Claim 3 The transmission apparatus according

to claim 2, wherein:

10 the unicast area comprises a plurality of
partial areas depending on the number of
information elements to be included in a

scheduling information unit; and
a scheduling information wunit to be placed
15 in a first partial area where the number of
information elements is one has the same
configuration as fhe scheduling information unit

to be placed in the non-unicast area.

20 Claim 4 The transmission apparatus according
te c¢claim 3, wherein the non-unicast area is
placed between the first partial area, and a
second partial area where a plurality of
information elements are provided.

25
Claim 5 The transmission apparatus according

to claim 4, wherein:
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15 information elenents and is formed with.one nobile station identifier
and two information elenents. Caim7A transm ssion nethod to transmit 20
control information for resource assignnent in a multiple access wrel ess
conmuni cation system the transm ssion nethod conpri sing: a
structuring step of structuring the control information; and 25a
transmtting Shep oionramBhAidasry tdeesr aked acl adi pgthbdaetur @édcdat rol
i nformati on, wherein: ' the control information conprises a unicast
ar ea whehemeurs castl sdhealslt ng dlnéduiingn amiff o xadul Basitg vone tnobEl e
station is placed, and a non-uni cast area where a non-uni cast scheduling 5
i nfor mapilecead t aaddr easi kgr bacioa snior ea nel | evkeate ons | by aded s &nd
a scheduling information unit group to be placed in the unicast area
conpri seahedalledtlh Nnifrd omEat £ em uninti € oriedplid dedne 10 nobil e station
identifier, which is identification information of a nobile station, a
plusal ity of ihfer matbanlchatentasréa best rpdsaededino tive aobehe atation
associated with the nobile station identifier, and 15 informati on about
the nunheb®fitdeip/gir alf t¥hef et fotl Ohnf epMEBion; and

the multicast area is placed between the

first partial area and the second partial area.

10 Claim 6 The transmission apparatus according
to claim 3, wherein a scheduling information
unit to be placed in a partial area where the
number of information elements is two does not
include information about the number of

15 information elements and is formed with one
mobile station identifier and two information

elements.

Claim 7 A transmission method to transmit
20 control information for resource assignment in a
multiple éccess wireless communication systen,
the transmission method comprising:
| a structuring step of structuring the
control information; and
2b a transmitting step of transmitting the
frame including the étructured contrél

information, wherein:
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10

15

the qo#trol information conmprises a unicast
area where a unicast schedulihg informaticen unit
addressing one mobile station is placed, and a
non-unicast area where a non-unicast scheduling
information wunit addressing two or more mobile
stations is placed; and

a scheduling dinformation wunit group to be
pPlaced in the unicast area comprises a
scheduling information unit formed with one
mobile staticen identifier, which is
identification information of a mobile station,
a plurality of information elements to be
transmitted to the mobile station associated
with the mobile station identifier, and
information aboﬁt the number of the plurality of

information elements.
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