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[~1 > r - <2- L LEritt reeer reeer rreer rerer reetd
[Ttl 1111 *159159* CONTROLLER, MOBI LE STATION, MOBI LE
COVMUNI CATI ONS SYSTEM AND CONTROL CAL
FIELD 5 The present inventipn relates 3 m
apparatus, a nobile station,.a nobile c mwmwmmmwmw
system and a control method. 10 BACKGROUND,AREL. When
soft handover is enployed in a line switching system
SCHBUIRALIgER s MORI IR rSTATIQUL MOBTEE deoldBl BAATIONS SYSTEM
channel s are at any t} ' h§ Lth plural cells
15 (sectors). In a 41¢ﬁ$;§§§§§¢%ﬁM nobi | e system
all the comunications are carried out through

CRERRNcAY 528 Rcl and ¢ 1o di visi onal control s

enpl oyed in such a manner, 20 for exanple, that the

channel is allocated to a user 1 for a noment and to
a user 'befBFeERBEneRVERbABAL FelpkEFefor 8 SRmERodof t
hapgaveruiss @aklotad OWt REteen mREY Soféhications
transm ssions to a user cannot be carried out unless
t §¥ S&ieMoc &0 ds Cand i lmmatdiwsbusl y carried 25 out in
both sectors. Therefore, an algorithmfor fast packet
scheduling in soft handover over plural sectors is
r BHEREEPUNPh@RIchedul i ng al gori t hm when handover is
carried out includes, for exanple, an algorithmthat
enabl es 30 scheduling only in one connected cel
(sect oWhpens stife dlagyoietdmm fer espliegeld nih waenihar dwitching
h%&%%;éﬂ{, Igcﬁg&{line_gg oiust '.n\é\@ lceaICIoJ]_’]en(;CtOIu%n %ggeeléehfircated
one o he Usérs™i's

channels are at any time established with plural cells

(sectors).

In a 4th Generation (4G) mobile system, all the
communications are carried out through packets. In such
packet communications, a shared channel is provided and
time divisional control is employed in such a manner,
for example, that the channel is allocated to a user 1
for a moment and to a user 2 for the next moment.
Therefore, when soft handover is carried out between
sectors, the transmissions to a user cannot be carried
out unless the allocations are simultaneously carried
out in both sectors.

Therefore, an algorithm for fast packet scheduling
in soft handover over plural sectors is required.

_ The scheduling algorithm when handover is carried
out includes, for example, an algorithm that enables
scheduling only in one connected cell (sector) as the
algorithm for scheduling when hard handover is carried
out. While connection with either one of the users is

established at a certain moment, the user moves to the
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*000002* -2- next sector at a certain nonent. Here,
connection is nade only to-pne cell (sector) at a

certain nmonent, which neans one link is kept. In this
case, the cell (sector) in which scheduling is

carried out is changed 5 by such a handover. Narmely,
coetxtol seveer plagr ak celrrt:ain(swnmts) i SHamot, requneedlon is

SRRl Lo LIS1aTE R N5 eI A e,

does no e account
admnqmnneasst baes chiadk| wgk\dpﬁn soffh handovesselOthe cell

c rried e.is orithmthat enables
I 3-1 g {’Iﬁaf’&tléﬁ%]es %t‘:eccg Ngf 1§ G cPUks ivn dipnged
up@ersﬁctlat BOMArERSs 10N- PALSRIL yJ O CHTRIES] 1ov8} pi®ral cells

en there are two base statlons and_an upper
@?@C&?ﬁ at12oRPFoFSWHESE BARS et xht ¥BASh itF |t§19 same

tM% thie UpPesast Al othhPalio8ar hbes tae heciRedd ifhdover

In additi on, when soft handover is carried out in
W@I\%@rrpllqﬁ #fA%sectors transmit simltaneously using

different seqarbbe, cades.foOr sideptihh Wgn BEST QLT ’/'}& dover
nobil e station perforrrs despr eadi ng the signals

t rghs Fad@d r omtyhe theaeor $suseng @b@gnﬁtbmcotﬂe@t enables
CXHJHEHHWEH@gtEQttQ%E%gxégébﬁﬁﬁig¥n2pe§f5f léhSlFFs in an

despread signals. Wen different data are transm
f runRamo staddiasr s (gsengnodepatent siveaumtsodss, 2the  For

i1 25 Shah! WhEoelues:Lhe ua. Lraner ss o

si gnal's. Howeve nal’s “ar e’ m xed a anfjhean upper
t vk 3t ewest gt dQOatrblanShEBEedwbr bmstehesttamafsc,t arts is the
cannot be identified t docu nt, 1. D.Zhao

‘%atsb?l? jry %o??rrb%gate Fh@rra RRUsiBHs in

CBIIuIdm CDMN. Poanki wken soft handover is carried out in
W-CDMA, plural sectors transmit simultaneously using
different scramble codes for identifying sectors. A
mobile station performs despreading on the signals
transmitted from the sectors wusing scramble codes
corresponding to the sectors and synthesizes the
despread signals.

When different data are transmitted from two
sectors wusing identical scramble codes, the mobile
station receives the two transmission signals. However,
the two signals are mixed and the two pieces of data
transmitted from the two sectors cannot be identified.
Non-patent document 1: D.Zhao, "“Effect of Soft Handoff
on Packet Transmissions in Cellular CDMA Downkinks,
“IEEE ISPAN’04, pp. 42-47, May 2004.
Non-patent document 2: M.Kazmi, et. al., “Scheduling

Algorithms for Soft Handoff in Cellular Packet

CDMA, ”“IEEE PIMRC 2000, pp. 671-675, Sept. 2000.
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30 "I EEE | SPAN 04, pp. 42-47, NMay 2004. Non- patent
docunent 2: M Kazm, et. al., "Scheduling Algorithns
for Soft Handoff in Cellular Packet CDMA, "IEEE PI MRC
2000, pp. 671-675, Sept. 2009- -3- Non-patent docunent
3: 3GPP TR 25.848 V4.0.0(2001-03) Non-patent docunent
4: A Jalali, R Padovani, R Pankaj, "Data

Thr oughput of CDMA-HDR a High Efficiency-H gh Data
Ralioa —artsortalddcommant cat i?fﬂPRN’Jl’IEIZé‘ssB&/S\tem) 0 (EE(E-\O‘:Q

00, . 1854-1858, 6 2000 _S ARY ENTI.ON
B o T Hy TR TRVENT R B RECTAN iy nE-e Pankad

ar‘eadjasadwugagﬁﬁt idE tdDMA - mmf@rﬁ@mtmpﬂmlé@&ymeﬂgh Data
art. Inthe thod i n which the, ‘%)fﬁesr station carri
ol L e (M Lt TrAf$Fecl a %EE “vre

t heo®, o ergJﬁj.elrgsze‘ coyda ol deI ay since the base
station and the upper station are connected by a cable

15 transm ssion channel. For exanple, information

i REiveRtAN ¢ hatveengsyer is to take place is

transmtted to the upper station fromthe nobile
StERQEHEN i BP thfe SHaE HutTHn. INWERNTEYRr station takes

the | nbaiaRehon | phosgccoute and GALHES Ao in the

scheduling. The base 20 stations are notif
r@sﬁﬂnmnmmm@m axtansmit data to the mobi | e

Statio T@ﬁé h% WQ%i ERnRﬂﬂ!rge ﬂg t @3%10P carries

between the upper station and - t srt atsl on
paoket scoredmliicet | drrekingi naecbasmtt péckéhescheaiﬂflog class,

|ch i S carrl ed o base n t.ant aneous
\rMe]CcepItl o qudl i Fy° g%etnheogase a‘t%l oﬁp %Y 8fP&Etj Fhe base
peﬁmtsmrbl endonteol upiedayshasiva kere ptescecbed bR a cable
e fromseveral m]l Ijaseconds ns) to 10, ms.

In .
1T Y S St dul TR 1 Fat can esgexample,  information

1nd1cat1ng that handover is to take place is transmitted
to the upper station from the mobile station via the
base station. The upper station takes the information
into account and carries out scheduling. The Dbase
stations are notified of the resultant scheduling and
transmit data to the mobile station. This 1is why
control delay takes place between the upper station and
the base station. In packet communications, since fast
packet scheduling, which is carried out based on an
instantaneous reception quality in the base station, is
effective, permissible control delay has to be
prescribed in range from several milliseconds (ms) to 10
ms.

In addition, scheduling that can address
instantaneous fading is not carried out in the method in
which the upper station carries out scheduling taking
account of the traffic class.

Additionally, in the soft handover in W-CDMA, the
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30 instantaneous fading is not carried out in the

met hod in which the upper station carries out

schedul i ng taking account of the traffic class.
Additionally, in the soft hagpdover in WCDMA, the -4-
despreading perfornmed in the nobile station nmakes it
possi bl e to suppress signals from other stations.

However, when the despreading is perforned, a snal

pdetsipak aadfi ndhepsirdoatmedf rom ttiee otodiilet astabsomaymbkes it
remain qf interference, so t.hat therf IS cagged A iati
pPO5Semen tHat BURBEFSSdi vy ef FERT byt86Ft Stations.
haeeewerr i swhepai tRd. &sppeeatiiyg | Dssheeetbohadpela small
conmuni catigns_in which one user occupies all the band
WP 4oR aoéericbﬁn BrHedpari gﬁl?mi nFR? ente§7 orfitdHelons  may
Otre@ail0 At e rfrdite cash thefebkHevdelds caused a
impairing the micro diversity effect by the soft

h&FERIE™ P ﬁﬂéﬁ%ntain@éﬁFPondﬁgeéﬁﬂéate&fﬁﬁcﬁro¢bﬁeSOft
AhGRYVEY  aBPA AbHSred. MbiHpHial1i18), &nMPhdBed channel
communi cati ons system and a control "'nethod that are

15 orapapl G tefonsipt By Whg Checeipt | BACguaAdaupiasd all the band
har, i 4 I ay~af Jihe ; ldn t
09,2 cEeELin cak ket ol R Al ot

2GHat igmder may oveccemset hethboebydi $adgahvagespasring the

Fir : . ,
eSS e B B e L O B EE. Cat o
per f or fbe pwietsera nobyidng istratiiodireqiad dlo gaotwirde a

| Lo whichya, covered, apga s diyided. This control
appar at us . conprises a transm ssion a | ocati on

pardnmum 1 dest 1 sred esystematah@ast comordvl amstthsdi bhat are
sectors to perform,transm ssion to &hg nobi | e st?tion
bR T r¥e e IR BV M odiaf T 5P HhpRr #BAL L F8nfEReSRBBFFBINT 2
Stadnornl adellay of atisel sshedupdngi at that tiusesof soft

i dentical scranble codes
andover.

MEANS FOR SOLVING THE PROBLEM

In order to overcome the above disadvantages, a
first aspect of the present invention provides a control
apparatus that controls packet communications performed
with a mobile station in plural sectors into which a
covered area 1is diwvided. This control apparatus
comprises a transmission allocation portion that selects
.at least two transmission sectors to perform
transmission to the mobile station based on reception
quality imparted from the mobile station; and a
transmission portion that uses identical scramble codes
for sector identification to transmit to ﬁhe mobile
station, the scramble codes being transmitted from the
selected transmission sectors.

With such a configuration, handover control can be
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30 for sector identification to transmt to the nobile
station, the scranble codes being transmtted fromthe

sel ected transm ssion sectors. Wth such a

configuration, handover contgol can be -5- perforned

bet ween sectors in one base station, and between one
sector in one 'base station and another sector in

anot her base station. A second aspect of the present

i peerfoirordr beitdeera  seammbyid e ist atonen tHaade pestfayiem, and

packet conmuni cations with a base station, The bile
s%&?iwgﬁncoﬁﬁlei s8§C5°Tr etBpt PBR %T?tys%%%‘iﬁ er?é{g) another
pekidter titatanteasiy ésmsd eceqdism. qual ity in each
sector_covered by the base . station; a, sector ,

sel ectf\oﬁeﬁ&”%i S‘r?pter?gt %él%lﬁ? sPEEEBNtr ARYRPE4PEn PrOVides a
seedlle | St R/ELHE daRee Wt drhes res€pét OBomAUAL chit@Snsa with

notification portion that notifies the base station
of t R@HReastiFeblPReept i diequdlokite angtatipacesomprises a

Poiddeit itdipt HsLs:d fentisah remeapdl Eo?_@qgﬁl fcl’.'hatse%é%rsures

identification to receive a received signal from
t FE@PAANT sTHBA1E¥ct bR s ealht hssathra eovdTedr & ohhe base

t stagi &G be ot fd.ed : r i
q%aﬁﬁﬁdf gatac%%sector. A %lrd'?asﬁpq){arc%ﬂg} the prg%aeln cts a
i EanSEe Pravi dgester mibi | accomdanceat WbhB styise emeception
t QM d Ses ile. .St at j cantrol . ..

o SRS Pr POk cRbIT” AR RO B fBirige the
milFdee station iof t hbenuiEd murexbnmenepatvonsysykiteyn and a

e Lol annelal i locLudes Ag LBBMAT M. cotes for

t rersmssidenseficasion per fravauitveansnresedfietio stik@ads from

ile station based on reception quality inparted
rmcgl‘ﬁ %WW?%’%%?%‘HS and a transnission portion

t hat u®dsh idert i eakoadignirhe icnjdesxHeorbseet ekation can be
ideot.i .ié: ti r1cto_ tééanﬁc,mntl tgailtcg m i(legcrs{tsaéion, t he
séamt & o%"gs i Ty ep ! y ctor.

A third aspect of the present invention provides a
mobile communications system that comprises a mobile
station and a control apparatus that performs packet
communications with the mobile station in the mobile
communications system. The control apparatus includes a
transmission allocation portion that selects at 1least
two transmission sectors to perform transmission to the
mobile station based on reception quality impérted from
the mobile station; and a transmission portion that uses
identical scramble codes for sector identification to
transmit to the mobile station, the scramble codes being
transmitted from the selected transmission sectors. The
mobile station includes a reception quality measurement
portion that measures reception quality in each sector
covered by the base station; a sector selection portion

that selects a transmission sector in accordance with
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transmtted fromthe selected transm ssion sectors.

The 30 nobile station includes a reception quality

nmeasurenent portion that neasures reception quality

in each sector covered by tle base station; a sector

sel ection portion that selects a transm ssion sector

i n accordance with -6- the reception qualities; a

notification portion that notifies the base station

oftHehe reeapiriech r gueftitdrs;qual | hytiahdaaioacepdbrdhon that
t hat_,uses _i dentic e codes for sector

Qrt.i.on [, _scranb _
fﬁﬂ%ﬁ#ﬁ%%ﬁni?ﬂ?t aF@beFGS%&og r8?ei%§8 YR onf §FPEion
trcﬁrﬂmk lﬁsﬂhognfischorﬁecé@ﬁibﬁuqfﬁﬁ%@ﬂf itglultat)hges identical

acket schedul.in r sector selection can be _
Séﬁw@oe | FodEor R c S o taT t h@enFaépeFdAnqUR | EpCeAVe a
f aeddi vaspestgref1 theoRresent rhRYRDEEPBnPEO¥LEes . a 10
control_nmethod in a nobile communi cati ons system _

i ncl ud™igha AY6N east aPR6AIRAELACPBaseP8EkEFonscheduling or

Peyd A JE b1 DAEKSL EQATHAI ?%trif%'iﬁx_e\éii 4 NEIRUA& with the
station. In this nethod, the nobile station includes

a3¢%ﬁﬁﬁﬁiQﬁ1QHéﬁi¥y- nmeasur enent step of neasuri ng
recept i Qual tyspd-£ash %ﬁesgﬁgg%n%oﬁg?ﬁ%i§%§ﬁi ovides a

base station; a sector selecti n- step cting d
t reasiieki omesdodor im aecorm@ntke wickmming cegdepts onsystem

q i1.y;:.and AN ' S f otifyi.ng the .
e
t e deste stmtninnchhcbudesiah ramsmslsiba 2Baaliboacat ibm this

st se ting.at |l east. two.transn ssion sectors .
thng%l?cg%’nslr-‘nﬁ% fnc?%tlﬁéa Moo leO%t%’lPFgH PR 2SR quality
wirtda $ineemenepsiep qfalmdysunpagt edcbptiba qw2liiltey in each
station so as tg erfﬁ%g1 ransm ssion allocation t

a

¢ HES OB | GOXBEERomY a ST ALt Oy sPepaAtals Selection

t ratnespn oifi ngelectbegnebi teaskatiseiohr osedt®r in accordance

transm ssion sectors usi i dentical scranhl e codes
f0 lé%c?%? ﬁ?ﬁﬁﬁﬁ%?%aﬂ?ﬁﬂgty; and a notification step of

notifying the base station of the measured reception
quality; and the base station includes a transmission
allocation step of'selecting at least two transmission
sectors that transmit to the mobile - station in
accordance with the reception quality imparted by the
mobile station so as to perform transmission allocation
to the mobile station; and a transmission step of
transmitting to the mobile station from the trénsmission
sectors using identical scramble codes for sector
identification.

According to the above method, packet scheduling or
sector selection can be performed in accordance with the

reception quality.

ADVANTAGE OF THE INVENTION

According to embodiments of the present invention,
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According to the above nethod, packet scheduling or
sector selection can be perfornmed in accordance with
the 30 reception quality. ADVANTAGE OF THE | NVENTI ON
According to enbodi ments of _the present invention, -7-
there are provided a control apparatus, a nobile
station, a nobile comrunications system and a
control nmethod that are capable of inproving

r eted arguatotydedda abattreni agparaenlst,ola ¢yl Ofstation,
t he scg ﬁull at the tine 5 of soft handover. BRIl EF
DESCRPBTH-EN 1ERAUPRES BREen | ¢l s@heRBRFECY digthod

| 1dHesd r atreng capaiel eofcompabe@hgonﬁeéalst@%a0§@aﬂiﬂg and
to an enmbodi nent of th resent inventiaon

i Sherfaning %I%%’P(tﬁ?%\g?%ﬁ?b’l Plisth&t iScGedulidge at the time

Sttt I raaeEH -1 0 one exanpl e of the present
invention; FIG 3 is a partial block diagram

illustrating a 15 nobile station according to one

OBRMHY R 9ig I(Fﬁ‘PPﬁ&@edS‘ﬁ“ THRVERAWPRGsFI G 4A TS a

fl owchart lustrating operations of a nobile station
accor difi§ -t ol onie eaalﬁﬂ@mﬁtltmevyyﬁ@semlwmmm@na 2@obile

Fqé%mﬁﬁ%iéééﬁéﬁgmgggEEm éé&?&fﬁ; Q%% ?r%hb%%iﬂyht of - the

base station according to one éx e present
i mveesdon; ilrehtbons an expl anatory view of soft

handover,~ Fl .6 S e a y view of scranble., . |
code % nOt%I cég\t%aor“t)%[%ﬁjéﬂ E%g’&an&a%’f%ﬁat frls‘girf?\ﬁlng a
ofbm amstlat icodeacnotrdfingatt@nonel Gexdmp$eamft the present

| anat orX vi ew of received signal
nvention;

FIG. 3 is a partial block diagram illustrating a
mobile station according to one example of the present
invention;

FIG. 4A is a flowchart illustrating operations of a
mobile stétion according to one example of the present
invention;

FIG. 4B is a flowchart illustrating operations of a
base station according to one example of the present
invention;

'FIG. 5 is an explanatory view of soft handover;

FIG. 6A 1s an explanatory view of scramble code
notification;

FIG. 6B is an explanatory. view of scramble code
notification; |

FIG. 7 is an explanatory view of received signal
synthesis;

FIG. B8 1is an explanatory view of received signal
synthesis;

FIG. 9 is a flowchart illustrating operations of a

base station according to one example of the preéent
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synthesis; 30 FIG 8 is an explanatory view of
received signal synthesis; FIG 9 is a flowhart
illustrating operations of a base station according
to one exanple of the preseng_-8- invention, FIG 10

is another flowchart illustrating operations of a
base station according to one exanple of the present
invention; 5 FIG 11 is a flowhart illustrating

ofervantdnsi;0f a base station according to one exanple

of the esent, . i nvention; G 12 _i.s a.partial, bl ock .
diagraﬁgﬁrlusﬁﬁétinbfa. ﬁBBF%%rstth8Hc§E%ﬁ%dirkii%?tratlng
O eeArs f thiebpsesehtidh boverdion; thl Gneldsidnple of
partial block diagramillustrating a nobile station

addG BIFF Y o EXate of the present invention

FIG 14Adl.s 1a fidweharbwbhhest 2t LBE raReNAt iopfesa¥ionkd of a
a_nobile station according to one exanpl e of the
prRéseht SERRIERt | BRCOFRENT 141D | §Ng f¢HEPAet of the present

I i @atd g operations of a base station according

to one exanple of the present invention; 20 FIG 15A

is an &F-ankd oy A eRArELast mAdaly alagoamod Jdiusgirating a
chamiele (Lehes BACE Sidnalng UshNgar thaganal

sequené%s; FI%. 15é§%s ang%xp angtory vi'ew of the present
i l[insantteomy dedi cated pil ot channels (reference

?:?32L§é¥%ﬁ51§|§% %9 é?r iQ?“ﬂfﬂcP!85599&%9Gﬁmustﬁating a

g a base ation accordi hg o oné “éexanmple

ofmdhviel @r esentioni rmrdiding to one example of the present
invention;

FIG. 14A is a flowchart illustrating oﬁerations of
a mobile station according to one example of the present
invention;

" FIG. 14B is a flowchart illustrating operations of
a base station according to one example of the present
invention;

FIG. 15A 1is an explanatory view illustrating a
common pilot channel (reference signal) using orthogonal
sequences;

FIG. 15B is an explanatory view illustrating:
dedicated pilot channels (reference signals);

FIG. 16 is a partial block diagram illustrating a
base station according to one example of the present
invention;

FIG. 17 is a flowchart illustrating operations of a
mobile communications system according to one example of
the present invention;

FIG. 18 is an explanatory view illustrating

frequency block allocation to a handover user;

FIG. 19 is an explanatory view illustrating
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FIG 17 is a flowchart illustrating operations of a
nmobi | e conmuni cati ons system according to one exanpl e

of 30 the present invention; . FIG 18 is an
expl anatory view illustrating- frequency bl ock
allocation to a handover user; FIG 19 is an
explanatory view illustrating -9- frequency bl ock

all ocation to a handover user; FIG 20A is an

e];prqnahmyy blliogk ia!cJJlLdﬁ:tartaiIdmg:cﬁda thansevrssi ode et hod

of tra itt] information _ indicating, receptjon ,
qual i 15105 FERE 5bB 30 A fOHHEARST nal BTy v EWstrating a
| klrasisialsisi@m  thenssdssi ¥F et hpdnshittangmi t tidfrmation
information indicating reception quality; and FIG

268§ atidich e SRRt BRI M ¥ i | lustrating a
tranS”F§§LOQO@eﬁ@m%ﬂﬁtHéﬁnéﬂﬁléﬁﬁﬂok9fQEE%E%%EuéH}ating a

i ndi cating reception quality. LIST OF REFE _ .
SHBOSTLSEI®PN basBeshadi on o5 208rapewittipg2, Zogtprmation

200 2Q0%g RRId% S3ptd i i BESTa MPDE FOR CARRYI NG QUT
THE TNVENTI'ON Referring to the_acconpanying draw ngs,
prefer Fé§. @Podineanathdrtaspprnsearyi miem iiddiuwstdating a

beclr%%ss(ﬁ{i'gjs%.%n 20 Hgggbg.af L&y | ntgghsﬁ'%tqg@w nglsri(foofmation
iITustrating the enbodi ments, |1ke referénce marks
ardexdgicssning rerdmErion oquzbippnent s having |i ke

functions, and repetition of the descriptionis

omtted. 25 First, referring to FIG 1, a nobile

communi cati ons system according to an enbodi nent of
t I i I escri bed. The nobile
c%@zﬁ%ﬁl{%@% e%%czlégdi ng to the enbodi nment
i ncl udagoa base statien 100 and a nobile
200, 2001, 2002, 2003, 2004, 2005: mcbile station

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the accompanying drawings, preferred
embodiments of the present invention will be described
hereinafter.

In all the drawings for illustrating the
embodiments, like reference marks are given to members
or components having like functions, and repetition of
the description is omitted. '

First, referring to FIG. 1, a mobile communications
system according to an embodiment of the present
invention is described.

The mobile communications system according to the
embodiment includes a base station ‘100 and a mobile
station 200 that can carry out radio communications with
the base station 100. For example, the mobile station
200 may be terminal devices that have a communications

function, for example, terminal devices 200, 200,, 2003,
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30 station 200 that can carry out radi o communi cations
with the base station 100. For exanple, the nobile

station 200 may be terminal devices that have a

communi cations function, fofgexanple, term na

devi ces 2001r 2002, 2003, -10- 2004, 2005. As an

exanple, the nobile station 200 is enployed in the
foll owi ng description. In the nobile conmunications

spoem aar.di ngst an t bkamekedi tieant mobdde potekieion 200 is
scheduling .is arﬁg out 5 when, handover is carried

o G | e L DT | FF =G P00 base st at | on

100. The bese sicyilen EothmunGldidGors cepbten PaEEbeBing to
102,, and signal generation and transm_ssion, portions

16045 9922dEBRRECt é@ ST PACKRBNSBEIriidni108aTgR¢d out

divHedesndRabhercelsl dduoidhubak SRS, gigrdselsedt®rs in
exanple, the term nal device 2001, that ‘exists at or
artddhFanfe barrirttatiPetl®@n the sectors carries out

at le@ﬁ% & Ofst SOf nh?@§°YﬁEl§8gsf%S% RGLAr portion 102,
t trcﬁ

sel ection between e two sectors. 15 The contro
p@nd osig02lsepenesataon sardortrawmicidioon amprtions 104,,

deteer m t ipal c : itiongaoWh hg: . -
sgfcﬁzhaér}%o&\l/%]t?cg lgglrarﬁ%g %g#tfrlg? ser sldtlﬂatlozét %glcﬁjlcglmdes
t HEhveboaadar yirget wednrplurssctsecs or s The desetri nkKor térample,

cqQntro L Lon er 183 f ast. cket 0
S cheRRLEAST MADEI 00T L0E" I MAH o axoun che
garmrradaon bedwéeanshesseanopar idaonsi ek)4lrt di04Peast one of

generate_si,gnals _and transmt _the signal.s_under
oo BaaBREr R G o TPoRO 02 L R AR Bes e e EWO
t heectost 0l portion 102 determ nes that transm ssion
is 25 toQ be carrieg out from bott& sectors, the si %nal
i sector

gener at} afAEFahs MR P Bor t1%ns 484artioafas
t reeBeitt ioh hendi gagksminbe hastopasioialr settestj onThSaddition,

Cowtér?l trIIIEEt hggfil:nhandover is carried out for users that
straddle the boundary between plural sectors in downlink,
the control portion 102 performs the fast packet
scheduling so as to select users.

The signal generation and transmission portions 104,,
104, generate signals and transmit the signals under
control of the control portion 102. 1In this case, when
the control portion 102 determines that transmission is
to be carried out from both sectors, the signal
generation and transmission portions 104,, 104, transmit
the signals.

The fast sector selection is a control method in
which reception quality is measured in two sectors and
an optimal sector 1is selected based on the measured
reception quality. For example, the sector whose
reception quality is better is selected and

communications are carried out by this sector. In



10

15I

20

25

30

whi ch reception quality is nmeasured in tw sectors and

30 an optinmal sector is selected based on the neasured
reception quality. For exanple, the sector whose

reception quality is better_js-sel ected and

communi cations are carried out by this sector. In -11-
addition, the fast packet scheduling is a contro

nmet hod in which corresponding reception qualities of
plagiddlt ionsershearfa stegsackdt i schedeitagn isea arorsitblamethod

opti . user 1s selected based on the neasured
rg%bg?héﬁHS aﬁgFFFpggglEgr ﬁ?gﬁﬁgé?ncoﬂﬂﬁﬁFgéF?ongfar%;ural
carseired aré melatshurtelte ISefa hewttgih heckesir ree@phnonoptimal

qual ity for a articul ar nment . stated, the fast
gé‘lcsted:rysjesf ec??%gc{ﬁﬁg t P&t Ohack8f sERERNTSTY areception

t hgaQdrtired . Mefbedexaagad Orcdhttunildat 86689t k@8 carried out
quality. In the nobile conmunications systen1accord|n%
or or a

t &4 stRAbYFEFent2ViRE RS nRehbdd c4eFt iBhbARRYILF
XA iGultdier goge@ tcombi nati ons where the packet
scheduling is first carried out and then the fast

sect or ASelHatiashy | shearfkdsld sactorhepaKkeionscardultihe fast
L9dcsdd ratneghiiag ol dnde ! BBRCENS SAIERJRIABUSES S the

carried out; and the fast sector selectionis

caigdentian andlihen t H¢ phlekenobihedylommyrniisatararisedsystem
0 These c i nat i gns i bed.jn t

ftﬁ %ﬁggifbAfﬁgbiﬁéigonﬁﬁﬁﬁggﬁggﬁé s&gfémégﬁxn%ﬁ$%f?% are
a damisine@) eRanpeéravplehe tpeesentre momitirations where the

d j T il (ofe] i cations, Syste cordj.n
PR T TR SoCoTIUD! S3L 208 ST SR 608 RY sae
scimhir ngellecstoand s t henribd fast; sehtopasdeact s6Meduling

n, this case, the handover_ users are _subjected to the ,
sched ﬁfﬁ% i F2AFRe9s PRE s of%heqnﬁgﬁﬂiﬁp & ~handover is
trensmiedi @ut;s eadri edeoufast r aradtwer seell@ctibizhiigh first
transm ssi on_ al

W TSR ALESI BT alPB0at T packet SenedBiERE%rs carried
out. These combinations are described in the following.

A mobile communications system according to a first
example of the present invention is described.

The mobile communications system according to this
example carries out the fast packet scheduling first and
then the fast sector selection. In this case, the
handover users are subjected to the scheduling in all
the sectors. In addition, transmission is carried out
from the sector in which transmission allocation is
carried out. Moreover, when transmission allocations
are carried out simultaneously in plural sectors, an
optimal sector is selected so as to carry out
transmission.

In this example, the base station 100 divides the
cell into three sectors, for example, a sector 1, a

sector 2, and a sector 3 and controls the sectors.
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are carried out sinultaneously in plural sectors, an
optimal sector is selected so as to carry out 30

transm ssion. In this exanple, the base station 100

divides the <cell into threejsectors, for exanple, a

sector 1, a sector 2, and a sector 3 and controls the
sectors. -12- However, the base station 100 may divide

the cell into a different nunber of sectors. As shown

i HoWeGer?, the mse station 100 asyadieodnter alhe cell into a

AL us accordln thls exanple includes a 5
sgﬁl rfschelﬁntf%lﬁg %co ? ?Jortl on 1081; a sector 2
schedumsngshonhr oln parid on 21082hea Is£cé orsthtsiddreduliongas  a
control portion 1083; an formatiqn .coll ecti

oo Y 19BPRbARBEL AP I I SERt GMiP seheBREFngncludes a

caddtr part s6ReddDBAg tdvnisest O%O%ti@?rﬁdmbe!ﬂg @nkeekor 2
portio 1082 and 10 the sector schedul i ng contro

pheSH 1AgEE; cantrpinRREiUh 488r0r adet@FhPRats ofcheduling

p%@dﬂ¥bﬂ1§oﬁﬁlohrﬂﬂﬁﬁ13%d“hﬁ¢b?ﬁ§fi89 Qﬁﬁﬂ%ctloncportlon
connected to the information collection portion 1

a N FANReEERR tal Fheasr6koport issheriy irshreerterpt oportion
t hgyd,r ansqd ssbeRot5 zseé?ér%d@ﬂﬁn% MeBALEEA. gs%;xtel% 1185,, and

and the signal generation and Transm ssi portions
1041 1682L010433 asschedudingsi oremieems c@nvnr@mo@d tb083; a

tr@r%ﬂ@éa.GOIQOdese@édrocaHe%%ﬁ&r ta!t(i f% P E%g Tbgn%EZ as

generati on and transm ssion portions
104z rgmel epidn gur elilpnat hensammeamsner smresctad  to the

[ 1 dto th
| GLaen g s ool g peIbAC, 3B, s8eehed L0 Meate  coce
gearﬂelca:ta'omlporpomdrm Mn@@hmdt@d heosptradi igansmission

tion 1 a _tr.ansm ssi on ort | 120. 25
o s Bt R e R RS EET oRon idhy fhe duth or Signal
2 gahexkut i oy andtmMaqsmﬂssnbﬂIﬁﬁitﬂ®@stme4$ﬁcu0n2, 1045 as

transmission means connected to the scramble code
allocation portion 114.

The'signal generation and transmission portions 104,,
104,, 1043 are configured in the same manner so as to
include a spreading portion 118 connected to the
scramble code allocation portion 114, an OFDM signal
generation portion 116 connected to the spreading
portion 118, and a transmission portion 120.

The sector 1 scheduling control portion 108;, the
sector 2 sﬁheduling control portion 108,, and the sector
3 scheduling control portion 1083, the information
collection portion 110, the transmission sector
determination portion 112, and the scramble code
allocation portion 114 constitute the control portion
102. In addition, the sector 1 scheduling control
portion 108;, the sector 2 scheduling control portion

1082, and the sector 3 scheduling control portion 108;
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3 scheduling control portion 1083, the information
collection portion 110, the transm ssion sector

determi nation portion 112, and the scranble code 30

all ocation portion 114 constjgute the control portion

102. In addition, the sector 1 scheduling contro

portion 1081, the sector 2 scheduling control portion

1082, and the sector 3 scheduling control portion 1083

- h3vehav e chesiileichd iigpdtuingtd on. 1 n each sector, the

sector .1 scheduling control portion 1081, the. sector

2 schedll i Rg“RoniF o%@rﬁﬁ%ﬁ SEG8ST aid tHRediating Fontrol
S@hﬁdﬂdq}ﬂgeml;Mﬁqu§h66r10§3s?hﬁ@ﬂﬂﬁ%ﬁecobﬂﬁﬁg Gbrtion
varjous Ki of algorithms including, for exanple, a

r dgar r @i, Ehemeg CFRSC(}’%%‘W pSPBRECdodRfHEmon 1085
3. ddft¥rmedranpl ebaged a oRr opAinal faindeesso€ésetlgorithms
non- pat ent docunment 4, for exanple) a user to whic

t REGUHAE ssEOR sHERMRLBe PO APPBEatBePHAd GutBaksmum CIR

t hesdef ohBRLbaReaROUtgdNEndiser 130 tRSri NfQIAMIION and &
collection portion 110. The information collection
pARARAT Uiinah| fadraeskhe (peeeinanpafeortadosyment - 4, for

i ngdi ing the r jch. t t i asi i s
aF%%@g?gg a%d ggﬁgutégtﬁgh%%}o?ﬁgiig%gﬁghi%gqgﬁe should be
t i astdnarecootpdesetienatn tormpot iomnabéat The user to

t 1 3)1S i 5100 S Oéofﬁé@t!{%‘%éf’ﬁigﬁrigé?f‘ 112 .

det erm nes a sect or roug ic e fransmssion is

carri e@heutirffyridis drancolvkecusen pndtdonhpitld tdwellects the
r t. : scranbl e code allocati,on portion 114.,
i ARl BT ARMRESiOR SBRRG, o Tuhicn cne
determsmbd $ on pos t abhocdt@ddendr mungsitishatheoMryf@feation to
sect or, shou be all ocat ed e sector for t

tr

R SET UM S The | H 0L e FORE PR ERO nBOF R8P 088 Por

i s i npthet otrhassmtsatbhe sodeor aldedeadnioatpiord | @6rtién 112

25de|1'[1e1anq{jri1éé or;, éggtctn('aq: r:Tciosilsgihonw Eg ortlgee-t rrgjng%tiis%q_on is
carried out for the handover user and outputs the result
to the scramble code allocation portion 114. In this
case, when the transmission sector determination portioﬁ
112 determines that only one sector should be allocated
as the sector for the transmission, the information
indicating this sector is input to the scramble code
allocation portion 114.

In addition, the transmission sector determination
portion 112 determines that plural sectors should be
allocated as the sector for the transmission, the
transmission sector determination portion 112 selects an
optimal sector among the plural sectors and outputs the
information indicating the selected sector to the
scramble code allocation portion 114.

The scramble code allocation 114 outputs a scramble

code to the spreading portion 118 of the signal
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portion 112 determines that plural sectors should be
all ocated as the sector for the transm ssion, the
transm ssion sector determ nation portion 112 selects
an optiml sector anong theyplural sectors and
outputs the 30 information indicating the sel ected
sector to the scranble code allocation portion 114.

The scranble code allocation 114 outputs a scranble

cgedctra ttiloe spreeadiargsmission gdBtbbnt bedsicgralespbhding to
generatign and transrg ssi ortion 104 correspondi ng
DENE e Bt G0 SR TR Ol h A o I Hetod. | on
the ot bar kaad, otherOFBNhal,gnahegemrDMI @ignRQrtig¥heration

116 enerates an OFDM si gnal _based ,on dat 5to
B 8 S onaraheaud  AEDE S 4GPt haed. of tRe data

speadbdlg peahbAntdd8. ZRe spragditty Perd i 08idA81 to the
spreads_the received OFDM signal using the received

SEPHFAE D RO HHPOW At s the spread signal to the
transmrsgi QR RAINGN gkt i kD The EE?Q§3§S§}1@” RUiYY oFDM

120 perforns I FFT “processing on the spread
susqrﬂalan@sxm@n‘shetgepﬁeveﬁrm@jlesuw aNdxtoutmets the

t qgg%{ t |G 3.
15 Tegac?m qrgﬂstzl%?lﬂo% 20 mc?%%‘glfée%é#g%%%t?%g
qual i t;Pherreastma@mmssr;@lm o_rPOZI]ZLCtTD wHiZdh a pponfimrms . IFFT
P! C]ﬁé iﬂfﬁ ("t%fers%&c&a 8‘?«%@ fsltl Sm éﬁgdttlr%%%;rs the

i S |nput a no |on por
cqmca:ostmbd osiqwmlreceptl on qual [ ty measur enent

portlon 2(’%2 %O Th lrleé:e% pn e remeéjt sls) gj e rrin

measur 89 r’ecepetl on qual ? ?or xar’fﬁl Tece tlf% g

paverFi@ved, a received SINR (signal-to-i nt erference

D it Pl b A8 1 ¥ avan sy

eamﬁa§@ﬁémémtapdrﬂubﬁuQSZthﬁ) which a common pilot channel
(reference signal) transmitted from each sector is input,
and a notification portion 204 connected to the
reception quality measurement portion 202.

The reception measurement portion 202 measures
‘reception quality, for example, a reception power level,
a received SINR (signal-to-interference plus noise power
ratio) or the like, using, for example, the common pilot
channel transmitted from each sector, and outputs the
measurement result to. the notification portion 204.

The notification portion 204 notifies the base
station 100 of the received information, which indicates
the reception quality, of the base station 100.

Next, there is described how the mobile
communications system according to this example operates,
referring to FIGS. 4A and 4B, where the mobile station
200 exists at and around the boundary between the sector

1 and the sector 2.
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25 nmeasurenent result to. the notification portion

204. The notification portion 204 notifies the base
station 100 of the received information, which

i ndicates the reception quajgty, of the base station

100. Next, there is described how the nobile 30

communi cati ons system according to this exanple

operates, referring to FIGS. 4A and 4B, where the

nobi | erstati onhe208pexasisnato fanthar avbd 1ehesthotisiar g00 is

bet ween.the sector, 1 .an e sector 2. -15- First,
t HESGFePsa &f ﬁﬁﬂ?rﬁﬂﬁ%iﬁgt ion 200 is described

referrrhg tadddpt#h ThEaleeopt mMadildndit portion 200
measur enent gortlon 200 neasures, the_ reception
qFRAIEES bh8Ed DACEREIEBMBIR LB IR T o0 n€hs §Rgmcommon

| pdingrdud]a ROt OIS df t R SR a 1 Thehothe(potpfEeqs§ on
portion 204 transmts the information on the neasured
recept F8ANquaiiei et kaahione@agition t RB4bakeansmits the

.atd 0 i .
tfﬂfd%hé%%%ﬂséﬁptﬁé %%ﬁiﬁigqkﬁéF%éﬁ%é?}Hgg%gE&%gfto each

S
base station 100 is {
ABectwyr iaff drhratbaste i itk then nk0Q hestereptPdh- qual i ty,

whi ch | ransqltt he i.e i 0 'S :
receivggx%y t gkbaggeg%gg%%n % Oqgka ?Egﬁ ogFéggoPo 100 is
t esomidiant re Sotedhy i g EDHt réeB. porti on 1081 and the

sect or 1 L i.ng cont . portian step .
$S406) . Tﬁéaxt ?nfﬁgﬁgg%{:gr ﬁnéé}t: %&ﬁ?nt&h%ongggf%péécr) [ o%uallty’
1681icland st hersestbt t @dscihwgul thg cosibibé Eudtiom 1088, is

perform hedul i ng _i ndependent | based, _pn _the
P e RE o hbbobasas A loahe8s  tBen BP0 the
t renstBsSl osclsedi Dingetefivront popt ponti08; i S esdStor 2
r.to be used. for tranSﬂhésion to the handover
2

a sect
user ?cglfjeﬂiﬂc‘i@}tfr%%dpﬂﬁFb?ﬂi whgt RS P & al
sect or Vet seheckedtost ep S4AEJuling control portion 108,

and the sector 2 scheduling control portion 108, perform
scheduling independently, based on the received
reception gquality (step S408).

Theh, the transmission sector determination portion
112 selects a sector to be used for transmission to the
handover user (step S410), and determines whether plural
sectors are selected (step S412).

When plural sectors are selected (step S412: YES),
the transmission sector determination portion 112
selects the optimal sector based on, for example, the
reception quality, and outputs the information
indicating the selected sector to the scramble code
allocation portion 114. The scramble code allocation
portion 114 selects a scramble code out of scramble
codes allocated for the selected sector, and ocutputs the
scramble code to the spreading portion 118 of the signal

generation and transmission portion 104. The signal
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When plural sectors are selected (step S$S412: YES), 25

the transm ssion sector determ nation portion 112

selects the optimal sector based on, for exanple, the
reception quality, and outpugg_the information

i ndi cating the selected sector to the scranble code

al l ocation portion 114. The scranble code allocation

30 portion 114 selects a scranble code out of scranble
codes rait ianat ednidor thanselieetiet sepbotioand DOLPUlSerforms

the scr.anble cpde to the spreading portion 118 of_the
siSgH&a2° gher 2F 0% agaetréﬁgﬁﬁgiﬁn1%kﬁ?ioﬁniﬁﬁ. frem the
sisalmb1k6- coaneraticyx winth t papsMbasiian pok&i ehek0dberforms

perforns, spreading usiqg the scranbl e code input from
t HE ARSI QP cbfetRI $HERL i on portion 114 and then

perforgs thaNSHEESEOMASE £P wikht) p1ar@l L BEcRLRE" are not
hand, when plural sectors are not “selected, or only

orfee IR est, | QF seb¥t ede( §e6pOS4L3: sNdectachelstep S412: NO),
trapsm $si : de L pat i tian 112 S

t he |nfgﬁﬁggpgﬁgﬁﬁgica%?%gb?heéﬁgéﬁﬁkﬁ sé%%orpgggephe 112
sendmplies cotie alnfrend biepoindiraticg 10hFheedecdrd esector

C o) [ oLtion 4 t . SCr | e code
o&?éeo@]‘és,cér:cgIF rf&glégo%(gegga #%%%%gggﬁogogﬁégﬁsz écét ed
sect or Téwed ot qouib ke t hedseladdtceth tsicmanbd et cone 1140 ddlects a

spge&%lgep%rtion 118 of the I%li%ignal ener

: »
t FATSHIEET 07086 tT0h D04, S THERFYn &P §§né$%i$§%t§§dfﬁ§ the

t rsselsat tssd osepaotri amd 0dupputer mhespseaddetgdusidrane code
sScra e code input from.t he a e code .all qcati on )

por9 F%hellﬂp%%%d hen pﬁ&ltfl(?ﬂ"rsfﬁ anr‘?glrri 1533 ort ™ generation
SHify . tAesemis 8gohopbheignbilba .compai LajdoNsgsysSt LM on and

according to this exanple, the reception qualjty is
20° TR 3APR BRF 1A séCforReRRATBEhetRAS3YL1E using the

pes¢ pdriiblle | *RRChigpatorirdmecraby Sedhbng TRIRCt4PNocation
R e R R A A AR R R S SR

According to the mobile communications system
according to this example, the reception quality is
measured in the two sectors and scheduling is performed
in each sector, thereby enabling selection of an optimal
user using information on each sector.

.In addition, since the handover control is carried
out in the base station, the control delay in scheduling
can be reduced, thereby improving the throughput and
increasing an allocation probability for the handover
users. Moreover, - when two sectors are selected, the
sector with better reception quality, for example, can
be selected, which enables the handover users (mocbile
‘stations) to eliminate redundant consumption of
resources.

Although * the OFDM method is employed in this

example, the sector 1 scheduling control portion 108,,
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In addition, since the handover control is carried

out in the base station, the control delay in

scheduling 25 can be reduced, thereby inproving the

t hroughput and increasing anjall ocation probability

for the handover users. Moreover,-when two sectors

are selected, the sector with better reception

quality, for exanple, can be selected, which enables

t hiaeharelover u?sessh(adnbihg 3borstdl opextionel 108 nat end the

redundant onsu n_of resources. t houg he

mEERGE S s on85§8u ntehi £° | 2% é°§e058>31 ghd" the
smhe@mhux$mmmt@@bt@&rtdQMeEQ&hEtabg- Ebetaaﬁtonlz can be
sche con portion 1082, and the_ sector

SR CoREPF POTIBN IR e HBOAE T SRCHdaRaR s Erate
se&kpgaﬁgegﬂné&ugon portion 112 can be applied to

ot her comruni cations net hods,  and denonstrate 5 the
sane eNFé&tsaI@SHll%a?ﬁﬁﬁ?%ﬂ%%ﬁﬁ%ﬂ?céyﬁéﬁ§ §§§Péﬁlng to a

 AGEAANE Al e SBE UKL AR S oj‘_ni'@ﬁtf_’éﬁs?@t described.

invention is described. ° The nobile communications .
syst entAEc AWML t 6OMRPBLeRAAPNE fstial ageor@déng to this

p%&%ﬁ&ﬂ§§hégfki89 d Hﬂ%? Q@ke%oséﬁtjectggfvgﬁd Ben the

his case, the handover users are to the
scsﬁéd:ul hﬁgdpﬁeal | tBa sdeisrsasen &bdi thandotdre users are

é%é@CQE@dtﬂgrééﬁgﬁig #urgfegigrmﬁua sectors In

tran m SSi on. Mbreover Sectors are
maﬁﬂitmmnwstweaBEOtaredlﬂocatednimnumnnnsmjusxﬂnﬂp&rforms

1%5%%%&)ggf)ﬁfcnrntﬁoggg@33|on hgughﬂg %¥§flnsgﬁ§ors are

t ransm ssi on al l ocation 15 carrie
s&nhmxltamectmsahgmaslshmtesi cdlod edrantmiAlsioni,n thes plural
exa le, the e station 100 can divid

i Nt Cf%? e>? G a $EEOSME S Ssect or S’éﬁ‘%?“&ﬂaea when
sextarsmii ssorondI Dbcdthibse sest ocsrrHodevent tdelpasen one
StatLgyrlqganP agégiggiégeigeégrkgg gut.

Also in this example, the base station 100 can
divide the cell into, for example, a sector 1, a sector
2, and & sector 3 and control these sectors. However,
the base station 100 may divide the «cell into a
different number of sectors.

The Dbase station 100 as a control apparatus
according to this example has substantially the same
configuration as the base station described for the
first example, detailed explanation of which is omitted.
However, the base station 100 according to this example
is different from the base station of the first example,
in terms of functions of the transmission sector
determination portion 112 and the scramble code
allocation portion 114.
| The transmission sector determination portion 112

determines a sector through which the transmission is
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di fferent nunber of sectors. The base station 100 as a
control apparatus according to this exanple has
substantially the same 25 configuration as the base
station described for the fLRgt exanple, detailed

expl anation of which is omtted. However, the base
station 100 according to this exanple is different
fromthe base station of the first exanple, in terms
Otdﬁﬂﬂﬁd(butofothhetmmﬁﬁﬁvﬁﬂ(HBéECQQﬁb?Qtputs the result
det erpi nati on rtion 112 and the scra e caqde _
AlH%CRE P orf §99° I ARIGR SRPbhISBctr - In this

deiaydy naidmntPOr t ranshldsidat eeBbtes d teatiiflativrougdrtion
which the transm ssion is -18- carried out to the
handova? t 8B+ N&Rd tBAEp P 1 NS e8BFEOTt §hONE ds ieandl kocated

cede athecakbeRopor it 11dartfetshi gutcasganhensditd, the
transm ssion sector determ nation portion 112
d tTETHAMESS Y Pt S6RLPrordesrEnbrathon| PoFd 18N okhZe@oss not

A% R, S S EHY E.Hﬂ)rﬁg'&&ioﬁs_QH&iE:é@TﬁgitsﬁﬁPéh or to the

transm ssi on sector et eym nat | on pPo i on oes not
owrpanb ke icpfler matl@rat heih c @ointg arhi $14edtmororderhghat no

S . ald ocat i on 4 in_or ha
t?éﬁ%ﬁ%@%%%ﬁg?s'ﬁgr 5%%%33&%%'the%%%hggehagg?e%hehigg’ the
t rarsmwsss hosecsectdet edeiteamiom tjont | gedtlizyn whEl2, when

havi et ' at r ors_are _sel ect ed
RS SBT3 5P O 2688 801 £EL *senccren,
sestiopst st dhehe nserandy iercotledatbdotayi ahepadliartdd 4sectors

LSS EaELS Saabherootsydeacrbbed s Jufuation

regi on Répdmwiary tthe BEGL 06, 1thedet Hes sed@fikkd forsituation

st U TR T GRS R -

t Neet B€6HOthd, séBeoretephtionhguakicty rf IZmeb&e_e&%fr?ﬂre 2

sgebec%nsesthgprn?o\i)eidl’e V\Qltlate:itople goeé:egto{ngg qcl'llaolslet ytor oanr)l area
covered by the sector 2 from an area covered by the
sector 1, the reception quality from the sector 2
becomes improved, while the reception quality from the
sector 1 is impaired. Namely, each reception quality
from the sector 1 and the sector 2 is inverted at the
boundary region between the area covered by the sector 1
and the area covered by the sector 2.

When it 1is determined that the mobile station 200
exists in the wvicinity of a location in which ‘the
reception quality from the sector 1 is the same as the
reception quality from the sector 2, the transmission
sector determination portion 112 determines that the
sector 1 and the sector 2 perform transmission. . For
example, while the mobile station 200 moves from the

sector 1 to the sector 2, when a difference between the

reception quality from the sector 1 and the reception
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sector 1 is inpaired. Nanely, each reception quality
fromthe sector 1 and the sector 2 is inverted at the
boundary regi on between the area covered by the sector

1 and the area covered by the_sector 2. 25 Wien it is
determined that the nobile station 200 exists in the
vicinity of a location in which the reception quality
fromthe sector 1 is the same as the reception

qqalailii_\jayf rfrort hehsestoto?, 2t hiess tY@nsii 8saAna sacidetermined
d tlon ortlon 11 det rmnes that the

SEbEsr B i YREEL BT B por i e ERANSAT & oROLEghandover
e)ﬁallaip|€hré\@hb£dth&a melifie E&ﬂabeerzc&d@v%rferschmlweor the
S & l1to the sector 2, when a difference between

ﬁé ereddptidnd aEEFWFQeﬁrGHPFhéj§%c§%ﬁt%raﬁdapﬁethe sector

VQCGBEéonselgctﬁda| kY £h@MtPEnSREEPInG | ScbO¥BE tHRN this
a predeterm ned threshold, which may be, for exanple,

Vig¥dndover add threshold a soft handover drop

threshpbg Ofexidip1d | kegnkt @%f%ﬂeﬁﬁﬂﬁggefha%dﬁhethreshold
sector 1 and the sector 5 2 are selected as the

t AadsFatesng? seelypes obtaimesd Bwndeberacréngestdepl xgception
s39Mdy hapdeyer @gt&”%‘Shgfdth'endf&?éqﬁéjrg?;ﬁggitiﬁg from

ob al ned by subtracting the rece
sé&ﬁbrSEC@brthé,reeeptlbhequabfty haondot®rt hdrsectidireshold -

L{Ea &, sof Lglﬂﬁgd%‘ﬂ%’aﬁq{&f’ k%ﬂrgﬁggkg t&ﬁ%‘ te-]eszfeaceptlon

vé ned by subtrac reception
ofqudiats;ecbﬁr thed rsactbe rlecépbmortirrqauated:gpbiont hmallty of

SR adedlSaS, LR S5 PRI Bag! RS0 Bhhescon o

outififiesrertthe i nf ormati on |nd|cat|ng a scranble code to

Lhe' Shcead.1g BacLl o0 448 o Lhe LTl SIET AL ot

pltheal imsPetmesiondi catiedatinghe ar eceinegthlienf afd®d i O  the

Ilggggéhlng portion 118 of the signal generation and
transmission portion 104 corresponding to the plural
sectors indicated in the received information. In this
case, the scramble code allocation portion 114 outputs
the information indicating the scramble code used to the
spreading potion 118 of the signal generation and
transmission portion 104; corresponding to the sector
through which transmission has been performed (referred
to as a handover original sector), for example, the
sector 1. In addition, the scramble code allocation
portion 114 outputs the information indicating a
scramble code that is the same as the scramble code used
in the handover original sector to the spreading portion
118 of the signal generation and transmission portion
104, corresponding to the sector through which
transmission is to be performed (referred to as a

handover destination sector), for example, the sector 2.
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20 case, the scranble code allocation portion 114

outputs the information indicating the scranble code

used to the spreading potion 118 of the signa

generation and transm ssiomgortion 1041

corresponding to the sector through which

transm ssi on has been perforned (referred 25 to as a
handover original sector), for exanple, the sector 1.

I n addFét orxahipdescradbbRoeade ml Focat ican nﬁmﬁi gsctbé can
out puts the inf.ormation indicati a cra e code ,
CHaPS! IR rhest nEnSe P RTBIG Bode bt ith CRE used in
handevyelsedtictishaln sattficd 0 the spisadkBe,peHd dm R dmation
118 _of the signal generation and transm ssion portion

1623 Le6oSpomATg D thed seePbtethfoudRiRfm@hion on  the

t EaRaMbIS UodSs t @sbE Rer fordedeckelarnred t93@5t8on to the
handover .destinati on sector), for exanple, the sector

21nfognatdolexarélcakistown the FI GiseR, eadhosatedr for
CRR AR J NI B | PReORRS SO @@ﬁ@aﬁ?ﬁﬁg tc%%ttr%&ﬁ portion

used_ I n other sectors in a vance. Int casc_e, t
i A08n mattinen seetbectd oschedul snglrprdoidlecpertion 108z, or

[ (o | [ t he
eerorE T AT TR T E et T DR Eati ng
t he us@heal tozasmeis$bon tyesnisyn ssliede rbyinattd cgecportion 112

s ing nt. (. rtion 10 t he sector 2 .
s%ﬁgﬁﬁﬁébtggnﬁﬁgpr%%F&é%1ﬁ%SgﬁeogEﬁ$é£§%c 89e§ used, in
seahiedidiiorg tonthel ipdotrmant iEM83rlOtAde sercapgmtdstoperforms

sector_ determ nation_portion outputs.the . .
T GTIR G it | R SEPant S UL 0GR PhLoSakiteRorportion
tdaise informati on on the sector that perforns
transm_ssi on, tgﬁéhe scranmbl e code al |l ocati.,on pgrtion
114. 13 PheSSEPBRDHPe TR &Y S0P p&PtitdPrL1414 outputs

owhautisnféheat Ndor PRdieatingi eaki BGrhf®1sCravdy erodeis the
that is the, sane as _.the scranble code_ used in the o
haifdtv et S of i R&ITaT0d& diodnierdi 4t filesdigngover original

peydardm NOwhi @ASHIsSHHM, sé®tor performing transmission, to
the spreading portion 118 of the handover destination
sector, to which the user is handed over. Namely, when
the soft handover 1is carried out, or when the user
exists at an area in which the soft handover is carried
out, the same scramble code currently wused in the
handover 'original sector 1is tentatively used in the
handover destination sector.

When the soft handover is completed, the scramble
code allocation portion 114 outputs the information
indicating the scramble code that can be used in the
handover destination sector to the spreading portion 118.

In addition, each sector does not always have the
scramble codes used in other sectors. Instead, the
mobile station 200 notifies the base station 100 of the

information indicating the scramble code used, in
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the spreading portion 118 of the handover destination.
20 sector, to which the user is handed over. Nanely,
when the soft handover is carried out, or when the
user exists at an area in ﬁ%'gh t he soft handover is
carried out, the sane scranble code currently used in
the handover original sector is tentatively used .in
the 25 handover destination sector. \Wen the soft

haadeebn steonphet ethféhraseoanbledi 69€engl |Beat i¥teption
portion 114 outputs the information indicating the
sE@MEABItY -code that can be used in the handover

desti ngbironeg8abIE,t 0akhe ssRi@AdIiRG pard.i onsel18.+130 Ifbbile
addi tion, each sector does not always have the
sEitakiion cd88s Ui ot hBe sbeforgatiagt @ad, thRe scramble

me:l%idle.e %@ih?n %g_%dn_m '{11,1 es ;14he thase 5*%@“ Qgelooi ormation
the information i ndicating the scranble code used, 1n
- Andiggdiitioon tthe t eedeaftdramt iR Iddi catteg the scheduling

r tign Lity. r anpl e, wn i El G

t ReTrssty o POLEAERY 1980 < aeert s 2BREOPAf or MhErGn SHe same
t lergorcdnbles  Slecode el ngviused, refexainice i oot oFIhe 6A  is
inf%rm%d(ghéndicating the reception quality, to.the
séﬁ%dﬁ1|ng control portion 108 of each sector. Then,

the sama ttentODbM asadéscrichedswy tds refiewenda tFackl G, each

6Ais cargied out. 10 I n the DM r adi 0_accges as
SRSREYT FHCE TROBLA" 08 GROTGNS chbnBne, dendransmit the
senin sd¥#laandd# X Ha agsAttcbhBinsage idat eapandedhéut in the

soft-conbining is &@rried out in the nobile station
2PPHE 1353 LR e20%s shown in FIG 8, when all the

15 receapti eRiki nddk di fser speps iinm aldid.hegseciys ang the
within a guard interval, since no interference is
CARGRPL 9N ot thidh i _B 1B e X8R si i o ldesitPed §PGhars are

camit®in a guard interval, since no interference is caused
by other sectors, synthesis of desired signals can be
performed in the mobile station 200 even if the same
scramble codes are used in the ©plural sectors.
Therefore, the reception quality in the mobile station
200 can be improved.

Next, there is described how the mobile
communications system according to this embodiment
operates, taking as an example a situation where the
mobile station 200 exists at and around the boundary
between the sector 1 and the sector 2.

The mobile station 200 operates in the same manner
as the mobile station described for the first example
and thus the detailed description is omitted.

Referring to FIG. 9, the operation of the base
station 100 is described.

The information indicating reception quality

transmitted from the mobile station 200 is received by
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performed in the nobile station 200 even if the sane
scranbl e codes are used in the plural sectors. 20
Therefore, the reception quality in the nobile station
200 can be inproved. Next, there is described how the
nobi |l e communi cations system according to this

‘enbodi nent operates, taking as an exanple a situation

where the 25 nobile station 200 exists at and around
t khebobadar ystdreiovween Odhean@ctiterl aagutthetsedd 2ector 1

The .nopi l.e station 200 oper at in the sane nmanner . a )
(RS GinorP hioBePREeR LOE:f nERe Fertorar schéduling
ansbritius. therdebai l1ed,desardpt 50020 s omiéied. t3Q@ reception

Referring to FIG 9, the operation of the base_ ,
stA g Y oBeR s uUgBREP bR T TheR | filsr nfi d§ nBPPAdEngstation

reqrRpthep aiddldure transaidd?d di ognd her yokidie St Oesys,
200 is recejved by -22- the base sfation 100 and then
i fRR eBFRES sedt dredeP kPR dBPYAY  contFoFe hvedi SANR or the

1081e t hengect ,inanScheddl ifd s CROhERE RYLIN 1982 he base
(step S802). Here, the reception quality neasurenent
paratoiPrp0200f t hen nbbilbe aa%d, obhs 20d ommatisasuirdicating
t | ual. i f yathesiSynJore € .
L eI aLh L Y OB S p i B s P 1y
t rdmsnmbaseheshebsoanendt resul thew timpuiaseo stla i eector 1

200.. I n-this case, _the infaqr.mmtion,indicatin t he
- eIl PR ebtte, T e nbep i Fheobpgea aptor 2
10s¢Hedbhiseg st @t t ool 100randnt bR, i nput to the sector 1

SCheduliad Soiohports o L0BBAILIS S8 Zorycon 100,
schwgluthagseenbrol p@Hddul itdBlcomkbl hgoseebar 128, perform
schedul i ontrol portion 1082 perform 15 the, ,
s&ﬂgﬂulﬁéﬁ%éﬁﬁﬁﬂﬁ() a3 i Put SREcepltPBh qBSFFPY1opst 8gality
S804)ep S804).

Then, the information collection portion 110
collects information on the scramble code used in each
sector and the information relating to the selected user.
The transmission sector determination portion 112
determines the sector that is to transmit to the
handover user (step S806) and determines whether plural
sectors are selected (step SBO08).

When plural sectors are selected (step S808: YES),
the transmission determination portion 112 outputs the
information indicating the selected sectors to the
scramble code allocation portion 114. 1In this case, the
scramble code allocation portion 114 outputs to the
spreading portion 118 of, for example, the signal
generation and transmission portion 104, corresponding to
the handover original sector, i.e., the sector 1, the
information indicating the scramble code used. In

addition, the scramble code allocation portion 114
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(StEPHSBY)  PAh Wbl PR sERPTBA 260°

Then, the information collection portion 110 collects

i nformati on on the scranble code used in each sector

and the information relating to the selected user. 20

The transm ssion sector deteggination portion 112
determines the sector that is to transmt to the

handover user (step S806) and determ nes whet her

plural sectors are selected (step S808). Wen plura
seatpns sarto sehect esré sd tipg SPIFt 19ES) 11822 f,hefor example,
transm ssion determnation portion 112 oufputs the,

| kPGr mELEoR i n@eE R The T odURPSBADI { PRG0N 1042

sebablsporede il t ®cahbomapRiduedn dddtihatibhs seasdr, i.e.,
the scranble code allocation portion 114 outputs to
t hBe sFeER™Mg por tFedm 11BIBFMaFAPnexdRFC2LERG sitdital same

3Qcqengnal iuangdst EABS HcSSn®N PUBddOMdO41lin the handover
corresponding to the handover original sector, i.e.,
t P& igd@edr SECtHe (SHARrIEtGon i ndicating the scranble

code uggd. sli@naqdd%érjlé’f‘ati&? %ﬁ&a'f@a%gﬁﬁ%%i%ﬂ 9581+ P8n 104,
portion 114 -"23- outputs to the spreading portion 118

ofandf othexakphel ganemitgmal gedetaensmigsdon portion 104;
tr 1.SSi . L.an rre ' t :

nEodaos aSEFPRainy ok, TRl CERPRHRIE. Rl nppy £rom
i rifher e oespontitay | agrémelsamedd sdrladsitd cogeEsidhe 114.

sqhabl & cadg ueed A Lhe nandovgr o 0r iRl SECLAL cectors
(step ‘58 . e signal “generaftion and transm ssion
pordtiegn 19BAR) and the simpiad lgenstratiom ah@d receives the

transm ssion, portiopn 104 perform.spr.eadi ng .usi ng the
s R RSt o P e PR o neh Srrd RRRUERs ARt it iy ene
sai| eceadplal | oodd | ddrporécomsididg theensectors at the
transm ssions are carried out fron1tge tmo_iectors,

ECQPQé etﬁgatlon 200.
recei vesh sicgeal stheem hiwed | r astsdh SPlafr Seclskick di Ngre not
the _ same_ scranble code for reco nizigg the sectors at

t ReUEE T e pPPBRYor t4 (0Bt ° S FrEh&enshited or only
Stedd 08e@08r is selected (step S808: NO), the transmission

sector determination portion 112 does not output the
information indicating the sector to the scramble code
allocation portion 114, which means no transmission is
performed (step S814). When one sector 1is selected,
guality 1is not ensured in some cases even if the
transmission is performed by the sector. This is why no
transmission is carried out.

According to the mobile communications system of
this example, an optimal transmission wuser can be
selected using the information on each sector.

In addition, since the handover is controlled by
the base station, a control delay in scheduling can be
reduced, thereby improving throughput.

Although the OFDM method 1is employed in this

example, the sector 1 scheduling control portion 108,
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On the other hand, when plural sectors are not

sel ected, nanely, when no sectors are selected or only
one sector is selected (step S808: NO, the

transm ssion sector deternigation portion 112 does
not output the 20 information indicating the sector to
the scranble code allocation portion 114, which neans
no transmssion is perforned (step S814). Wen one

S@ELOrsdstS£l ect 88heauahbt Yedrst A9t @BSTHHRG | N0SHMBand the
cases even if the transmssion is perfornmed_b

y the
s6ECEHPr This PSRRAYPLABY 25antHitdni sRPBRIPR calfpedand the

OLEtrar{%?rﬁ%rsq.'orhg ke dtle MBkkemG AERYBICALLRRS oBYSEEM Ofan  be
this exanple, an optinal transm ssion user can be

sepedtied use ngthhé iqefmureitdadii aave eaehhgdet @nd |demonstrate

adgition.. sificgdhe handover is controlled by 30 the
base station, a control delay in scheduling can be

reducedgxmheeemwbnﬁncnwm@pmh¢@thpatsyAkem0@y¢qﬂd;ng to a
O t ho I [ S, , s Lhe r .1
séﬁ%gd-’?ﬁ#f onﬁro t%%rtl%gnsﬁlggl%n?w{?ﬁel%eg %?%%Bed
schedulrheg munt Yo| cpomtindnat@82s arybttde aseotdind to this
schedullng control portjion 108 t.he ransmni ssi

ST LR S AP hER! SRt T oRSE RS o ety ha; ¢Hen the
otshﬁrt Cﬁﬁ'ﬂ‘clbkré&tl onsznnetlliw@ls caiye ,dephastiatdovert @ers are

effec e, comuni cati ons system
TR ota ther e el el Thestioothe Shdion I

i Sadiﬁﬁ@imbedthéfhgeaebrl 810 QA RIC HJ ONSr SYShESMion performs
according to this exanple carries out_the packet
?ﬁ%ﬁﬁ@%ﬁf%ﬁﬁitheﬂofﬁévei@ PN h@tdoVBRSt| (PR $ector is

Ca§fioé§@é@an§9¥ertﬁ§ﬁéﬁl@éﬁoﬁUbJ§§iedtﬁ@ tB8ctors perform
scheduling in all the sectors. In addition, the

selefansmi$oEated for transnission perforns
transmzssiPnin MBheav @ixampI¥) agné e@égeor&a&eﬁr@rlw divides

all ocated for transm ssion, all the sectors perform
the cell into three sectors, for example, a sector 1, a
sector 2, and a sector 3 and controls these sectors.
However, the base station 100 may divide the cell into a
different number of sectors.

The base station 100 as a control apparatus
according to this example has substantially the same
configuration as the base station described for the
second example,'detailed explanation of which is omitted.
However, the base station 100 according to this example
is different from the base station of the first example,
in terms of a function o0f the transmission sector
determination portion 112.

The transmission sector determination portion 112
determines a sector that performs transmission to the
handover user and outputs the result to the scramble
code allocation portion 114. In this case, the

transmission sector determination portion 112, when
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15 transm ssion. Also in this exanple, the base

station 100 divides the cell into three sectors, for
exanple, a sector 1, a sector 2, and a sector 3 and
controls these sectors. Howeyer, the base station 100

may divide the cell into a 20 different nunber of

sectors. The base station 100 as a control apparatus
according to this exanple has substantially the sane
caakigdr aldtarmicnddethaseast aldayt daser §8etofohist RE 1ocated

second exampl e, detail ed_expl anation, of ,which is

g TR SFaPPBhSIda acyraItg (6 the
t Bicg agxarpl eodes diibenenbnf rpsrthenbases stdd on¥formation
the first exanple, 1in terns of a function of the

t LRAdFRddeh addcttde B&tt@Tfination portion 112. The

transnpfgi OScSoRBPE AR MaNalcaR iR 1 H8Rt143d 8P4 outputs
deternmines a sector that perforns transm ssion to the

h&hgovénfesaatind odngdcating r 65l t scoamhéesceaddl eto the
l{iocat i i 14 ¢ | i Seq ot .
f%gﬁe‘%&l‘?ﬁga IR | QR gl14,r | i & T 114%,%ev]\;naetnlon and

nsm ssion sectorldetern1nation port
- Z3ansadiswl afet @oritnead t ¥ atokeaspoodéngector tke sector

al. e to .pecf.ar tr.ansm ssi on.,. .
SOy, et PRE PErbidhs BRHLR Mrelalo N dihination
t peritnifogr Meltd on Inndhtat cageal Ehehecseotdes.cddelhel location
scramhl e al.location rtion 114, outputs. th

PR R SRERGRR, OB B, St BEE i ph Tae of che
sprieadilnggpoeraohohl&rof the digramigeniesmat pontand 104; of

transm ssion portion 104 corresponding to the ctor

R eI ERT ¢ RE P ARImSEa S o ckhr CBRBLM niPfoeRFor 1
patd o fldznat o hisd testeing hehs Cs 8Bl 6088de being used.
al  ocati on gortion 114 outguts to the spreading

porti on™M 1339t t1AR. SihgnaPchemBlat iifanalipgation portion
t rians e sSpens PEhéi 9Afd0Adtobn tihgikardevert Y i@l scramble

S%%ég’agmkﬁgaggfémﬁﬂf gggéo%égng used in the handover
original sector to the spreading portions 118 of the
signal generation and transmission portions 104, of the
handover destination séctors except for the handover
original sector. |

When the soft handover is completed, the scramble
code allocation portion 114 outputs to the spreading
portions 114 the information indicating the scramble
code that 1s allocated for the handover destination
sectors.

Next, there is described how the mobile
communicationé system according to this example operates,
where the mobile station 200 exists at and around the
boundary between the sector 1 and the sector 2.

The mobile station 200 operates in the same manner
as the mobile station described for the first example

and thus the description is omitted.
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the. information indicating the scranble code being

used. 15 In addition, the scranble code allocation

portion 114 outputs the information indicating the

sanme scranble code as the sgganble code being used in

t he handover original sector to the spreading

portions 118 of the signal generation and

transm ssion portions 1042 of the 20 handover

dest i naheonmpmtattdrom ext ephef dasthesthanidayel 00okisgidecribed
sector t of t_ handover is conpleted, the
scFreéﬁﬂré'ngcg:d’ tliqsoc]ap(l on portion 114 outputs to the
spreadiTRg PAfbrRASidA4 {heitatongaliwe irsbestio® td@lity
scranbl e 25 code that is allocated for the handover
d&SENFRI tGred sEEPBr sthaeRPPitRer 2t kieRs @ bediAsw aRIPLe,
Mdept IHTBEUCAL b PNBe SY ST EM 8ERRT dkNGelRitRIS by the base
exanpl e operates, where the nobile station 200 exists
atStatd off WY ane then bsRABE§IbEPWEEE S8 tedctlorsaheduling
a%ﬂiﬂ%f’ﬁ%&@fl&u ﬂﬁ‘@ nohs | st aELPB 290 LREY cﬁﬂ?ﬁ}d "tontrol
t he sane nner  as the nobile station descri

t e 1t ragt %rrpﬂsetepa@@oﬁhus the description is

omtte +26-¢ he tiq0 S i,0

descr i gleél( re %%rlsgg%{)g Qﬁ%&ﬁ%}?g 5 gltrt%tgl gbglapléé 108,
[ mctatmagseh’eoreEepch@niuqualgl tqonttrrqa]nspmtttnsdnfl@m tiperform
mobi,l e, stat i 20 nEXa recept.i on e 9F

r escce}}evdeﬁ a|“§ec:‘i)ece| ved mg & S5ad€ ST %h C%)%F (step
t lB904) nparted to the sector 1 schedul ing control

portlo 1081 a t he, sector, 2 schedul.in contr I
portio hf(5’82 (ggg ﬁb% MRk tr?é"’tjgee Portion 110

- schErlddtg Gionidmala taiog | maaglﬁajlngwtmd tsbee&e:@tioruger and
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20

25
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schedul i ng, control ort| on 102?{ perform scheduling
q

b TP tRD | rPdhrtt § r BEERTP CRARF t Pt Rp USSSD43 R each

sector. The transmission sector determination portion
112 selects a sector that is to transmit to the handover
user (step S5906) and determines whether at least one
sector is selected (step $908).

When at least one sector is selected (step S908:
YES), the transmission sector determination portion 112
outputs the information indicating all the sectors, for
example, the . sectors 1, 2, to the scramble code
allocation portion 114. The scramble code allocation
portion 114 outputs the information indicating the
scramble code being used to the spreading portion 118 of,
for example, the signal generation and transmission
portion 104; of the handover original sector, i.e., the
sector 1.

In addition, the scramble code allocation portion
114 outputs the information indicating the same scramble
code as the scramble code being used in the handover

original sector to the spreading portion 118 of, for
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Then, the information collection portion 110 collects

i nformati on regardi ng the selected user and 15

i nformati on on the scranble code being used in each

sector. The transm ssion secit9r determ nation portion

112 selects a sector that is to transmt to the

handover user (step S906) and determ nes whet her at

| east one sector is selected (step S908). 20 Wen at

| @3SnpARE SE6d 0k i hhiaselgreleath i Pa®08 ran¥m$ss ibhe portion
transm ssion sector determ nation portion 112 outputs,
tH@4PnFQFﬁﬁ§P8ﬁdPﬁ6iE§€iﬁ@nngth esddnGits Of gyector, 1.e.,

exaPlcddie secdys sb1@,. to the scranble code
al l ocation porti-on 114. The scranble code allocation

25 por Then SEBPaJut FRASTAHECT nPBANETRSFTIAFEIORN iRRF tHen 104
SCIRYTOL e CQQ%Q%‘ '?%rfé%:ea,dcit&l t BRaSREERALIG RN i A8 104,
of, for exanple, the signal generation and

t rersMIsi sprepdingoridDaa  ¢het hechandbeercasidsyi aaput from

Sqg&?r?ofrééﬁfé§$¥%2$8£8ﬁbie %gdgnf?iWJQHE&nté§%§ions 114.

scranbl e ¢co ron portion out put's
i rfrermat £ oan smis sadnmgatbecsameedc patblfeonc dde asvg heectors

scranbl e - bei ng,,used i.n. 1 he handover i gi nal .
se acoerptoé:flg% spr egr g “b%brjtil%n SRR fzoér)d- %e-celves the
exege eved hei ghghal fgenetati araasthitssdrsimsssitars using the

CotdoTe et Sc2RRhIRORRHE" (4 choSedt) +i e thlgrige tors at

gefres akke8paNEnt parsAonsi @bPoshdwn) 1641 the amsbile station
sggnal generation and transm ssion portion 1042
p 9%rn1spreading usi ng the scranbl e codes input from

the corgresprondbpgeschanbl, e wirde ot | Deatt 0BnROIJdN: is not
114. Then, transm ssions are carried out fromthe two
se¥ebpctedst BpMSYY2 hethd bR FEOEt afi GF1ET 9k ki S908:

theoll0 recerygdmssgnahsikr eArkhedt baBsnssepoB93agtors

using the identical scranple codes for recognizing .

t he sedihfis 5he transmission is carried out only if the
two sectors are simultaneously selected, there is a
problem in that the number of times of allocations is
reduced, while communications quality is ensured since
the transmission is carried out at the time of good
reception conditions. However, such a problem can be
solved as stated above.

In this example, when at least one sector 1is
selected for the handover |user, all the sectors
simultaneously perform transmission. Therefore, since
the received signals from two or more sectors are
synthesized in the mobile station, the reception quality
can be improved even though reception quality 1is
satisfied only in one sector.

According to the mobile communications system of
this example, the optimal users can be selected using

the information on each sector.
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the reception portion (not shown) of the nobile

station 200. On the other hand, when at | east one

sector is not 15 selected, nanely when no sector is
selected (step S908: NO), nggtransmi ssion is carried

out (step S914). Wien the transmission is carried out

only if the two sectors are sinultaneously sel ected,

there is a problemin that the nunber of tines of

al | ocathonsdasi tAbi ,edusedce Whithe cas@ewi Catk@Asn performs

quality is ensured since the transmssion is ﬁﬁrrled
oGO A O i the oRaIOUCT r eERBEFBH E6AANt itnScheduling can

HepeRIquaiEh endrob) etmgadvReg s8kVed rdwghipdited Moreover,
above. In this exanpl e, when a? | east one sector is _
25 ldacadtian ot e hendapbivy eFhasBAMbgK| ofhd e grllocations
Sy d egaqpq% yirﬂ?f%é’éé’&.t ransm ssion. Therefore, since

ed signa

the recelv s fromtwo or nore sectors are _
synt hediltbguigh t HheanPTRM stmetlod the r esepgoyed in  this
q giﬁ cap,.he | ed ey hon, gual i1y

|SL&1 sedtigPlgec#%grﬁogyig (;esncg{ésc}el{:htc'}%{lgj.1 i@@g? :’1n33to tdan 1084,
nmofyid eseoremn? cathedslingt @ondfrolt o tedampl @82,t hghe sector
op i mal _ysers _can I Si t [ r ' o
o caeheditige” Yolfrdh BRERLOHT 1%y i EngL B dthission
Stsddtoyr petdtoymeircontool pefritiee handovean coperekte in the
del in scheduling can be reduced, thereby inprovin

{ S RO S MOTUEUS: , SVEM oBAECSn PRVE nadnycations
t e thioderawd démessttbhbeathensambé sadecean be '

i ncreased. Although the DM nethod is gnﬁloyed in . .
this &&tpl eINPRE stdt dte° uldi n§eRIner ofOPBYRTORHLLONS
108Jsteh has @t DIng s@hedul FogreRntdmps t ic 882, present
the sector 3 scheduling control portion 1083 and the

t remePR%3PBN 10 sector determination portion 112 can

oper at erHd) h¥Bile communications system according to this

example carries out the packet scheduling and then the
handover. In this case, the handover users are
subjected to the scheduling in all the sectors. In
addition, transmission is carried out from the sector in
which transmission allocation is carried out.

In this example, the base station 100 divides the
cell into three sectors, for example, a sector 1, a
sector 2, and a sector 3 and controls these sectors.
However, the base station 100 may diﬁide the cell into a
different number of sectors.

The base station 100 as a control apparatus
according to this example has substantially the same
configuration as the base station described for the
second example, the detailed explanation of which is

~ omitted. However, the base station 100 according to
this example is different from the base station of the

first example, in terms of a function of the
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af orenenti oned manner even under other comruni cations
nmet hods and denonstrate the sane effects. Next, there
is described a nobile comuni cations system according
to a fourth exanple of the sent 15 invention. The
nmobi | e communi cati ons systemaccording to this

exanpl e carries out the packet scheduling and then the
handover. In this case, the handover users are

sebhachedstiont ke Fieddtdishiataldn thersast orsz. I n 20
addition, transmssion is carried out fromthe sector
in whild thEARTASSS P alSesdan ofet§TRAPALd@NoWROT HOD 112

FBE%e@ﬁﬂ%@%ea‘ég%égfﬁiﬁg@tiQntéogrghﬁhqgsbeeth%eHandover
into three sectors, for exanple, a sector 1, a sector
2usgid @nsectFtBitehd Yonit roesuiheséosethér sscagmble  code

r..:the . Sstatien 1 - i Vi t C | Q1
UL TIE ARG 00 100 B YL, LIRS i boion
asegtoontdedie mpjpeatatars pectbedi hy2t o whisns hewdmd eldtasrmined

substanti-al | h .confi ration_as e
SHRRIOBARY (dnd NEREHE, ORI P EochECBRI8: for the
detrainsed sexipdrghatdwpuwfs whileh iismfaomadttiech Howkerting the
t he .base station 100 accordin this e le.s .

A SRRST (T iHE Taoke: SEFORDOP CRES A LMtabigm, Rortion
inigerns of a function of the -29- transm sSion sector
determi_nation portion 112. The transm ssi on sector

det er nitRatdFN hhPRi o N1 A TRRIBI TR §°5&0Fordg Hagmination

t @dr@ns 112 0r whBe hRRAOMErdetiSEnindd @HBRULS UME sectors
result to the_scranble code 5 allocation portion 114,

| PR cRe2liReatrdnsif sidt®nsSesEet of Odettdihi MR ypi ssion,

P A & 12heWneRs AW PPoRetigfdidifdi nd N8heONM s to the
sector is allocated as the sector for the

t reERke orrdeud blesathen | pesERARI dA4i ndi cating the

al | ocatied sgekahphe tosasCrAM Gttt §draG@id 0914 outputs

potrlfgeloninformation indicating the scramble code to the
spreading portion 118 of the signal generation and
transmission portion 104 corresponding to the sector
indicated by the received information. In this case,
the scramble code allocation portion 114 outputs to the
spreading portion 118 of, for example, the signal
generation transmission portion 104; corresponding to the
handover original sector, i.e., the sector 1 the
information indicating the scramble code being used.

In addition, the scramble code allocation portion

114 outputs to the spreading portion 118 of, for example,
the signal generation and transmission portion 1042
corresponding to the handover destination sector, i.e.,
the sector 2 the information indicating the scramble
code which is the same as the scramble code being used

in the handover original sector.

When the soft handover is completed, the scramble
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10 114. In addition, the transm ssion sector

determ nation portion 112, when havi ng determ ned
that plural sectors should be allocated as the sector
for the transm ssion, outpugg_the information

i ndi cating the sectors to the 15 scranble code

al l ocation portion 114. The scranble code allocation
portion 114 outputs the information indicating the

sebdeabl £1 Tedetiont v riswreadinng porpuos the ofctl@ble code

signal generation and transm ssion portion 104
cB%ﬁés&ﬂﬁiF@ t5echel B et bBr PRI Hcat @Y b2 then sector to

r e6ei el e iig¥d@iod N1hi s case, the scranble code
al l ocation portion 114 outputs to the sgr eadi

n

porti oNexts of thege exail e, de®ersPgAal NGener é?“ieon mobile
t%%ﬁﬁ@ﬁ%ﬁéﬁldﬁgté§§ké94§c§8f8§ﬁgoﬂg'@%ﬂ§3éﬁgﬁple operates,
handover original sector, i.e., The sector 1 the 28

i whemeat Fod medildat | s thens@ldnbeeisbde afei ard ugsgund the

I j 1 e cat Lo ion 114 '
o%to%g}%saﬁig%%%%pr?g% [ ng&%%?]?i %ﬁéﬁQS@%%, Q?g{?é%xghpl e,

the si §hal mydricrent $oat ol £0@nspessitors pont tbe Fe4® manner
corre ndj to hapdoye i nati_on ct.or,

i °8. §§g t Oe%sleect%lrggjél? e (%/en%%gfréa%?oﬁoirndtl%egt itfgﬁsttheexample
saramiteis cdoe détxhled déeecsipeias fheomitaalil e code

bei ng ed in the handoyer qrigina ector...Wien the .
oot t ndREovsdh A P ey fhe Hadk cetabfah o ag0" i Adkeribea
aldeotat 4 i01g pios tFDE. 114, out puts the scranbl e code that

can be _used.in the handover .de%t,i nation sgctor £ﬁ the _.
spreadi'g poPtPEAaFtAeR NeRE1CAherd | £eGERE PRed AW quality
t herdadihiered EBMURIHAtMOPS1EY SiteMiRRCOZOD Ngst adddiSred in
exanpl e operates, where the npbile station 200 exists
attRfhd PasGunt R heonbodiaPRdhet heRn RN isePortne asgctor 1

t heclsegiPing. Ebatwebi | esttatdion 208, opgrat eshien tde-tor 2

S%gghgggffﬁg control portion 108, (step S51002). Here, as
the reception quality, there may be used the reception
quality in each sector, for example, reception power or
received SINR; the reception quality after synthesis of
the signals from the two sectors, for example, reception
power or received SINR; or the reception quality of the
optimal sector, which has better reception quality, for
example, reception power or received SINR.

Next, the sector 1 scheduling control portion 108,
and the sector 2 scheduling control portion 108, perform
scheduling based on the input reception quality (step
S1004). _

Then, the information <collection portion 110
collects the information regarding the selected user and
the information on the scramble codes being used in each
sector. The transmission sector determination portion

112 selects the sector that is to transmit to the
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.as the nobile station described for the first exanple

10 and thus the detailed descriptionis omtted. The
operation of the base station 100 is descri bed
referring to FIG 11. The ingermation indicating
reception the quality transmtted fromthe nobile
station 200 is received in 15 the base station 100
and then input to the sector 1 scheduling control

paahiderek08,usdrd t hergect o1086) schadd! | B@teddirds whether
portion 1082 (step S1002). Here, as _the reception

qREMNEY, SEEOE i D $helseRpt1 &%) quality in

each sRELAr pll@h1eXxAHY s I £EEPELPBCPOYLN(sRep2®1008: YES),
received SINR, the reception quality after synthesis

ofthet het ERRARESSLPBmM tIRCEMD seaterdimdicayanppetion 112

F @eRRRUQN tw@w@hfe&mg%%hvei%ﬁé\ﬂir% LRHE IRARRIIL sectors
quality of the optinmal sector, which has better : .
r écepthon sgramblye ¢ode @ldmsiadiareceprtbanpdver. or In this
r jved NR. t e tar .1 sc L Ng

RS Pt TeT Soart R sarar ™ BopEiefilAge outputs
comt ridle prpreatin@spopek bor il 8sofeddlameRzageld: onttdesignal

[ t cent i AT 4) . en h .

[ :#%gl rerrrlraatecl looﬁ{ cagﬁ g%?%%énlx%%s:{’ C?Ig np(%ggoéol ggf I %%‘{ ]:;,g% %%ndlng to
i rifler mehamdovegar driginkd sedactad, usereapd thee sector 1
i nformati.on on,the scranb codes i ng _used i.n each
oA e AT L Ber SP e RmB el G e e In
1Bt et s ttlee sestoambhat icode0 taldnrsydtdido thertddn 114
handover user (step S100§), and determ_.nes et her
TSR G o B0 < 15 0 SD2FachDN (BOEPSSI008E Whon T gratple,
seMr ss e bel geherat s68p SAQ08trXhShissibB8 portion 104,
transm ssion sector determnation portion 112

: . S .
oD LS RIRAIDT of Ratlifh PARFCEEF ngerhdngéiogy expctor, i.e.,
setier selct oirhez sammddra ttiade ahdeeatiion peréi errkible code

In this, case, the scranble code allocation portion_
1ﬂ@%ﬁﬂbﬁt§he same as the scramble code being used in the
- handover original sector (step S1010). The signal
generation and transmission portion 104; and the signal
generation and transmission portion 104, perform
spreading using the scramble codes input from the
corresponding .scramble code allocation portions 114.
Then, transmissions are carried out from at least two
sectors (step S1012). The mobile station 200 reéeives
the received signals from the transmission sectors using
the identical scramble codeé for recognizing the sectofs
at the reception portion (not shown) of the mobile
“station 200.

On the other hand, whén plural sectors are not
selected, namely when no sectors are selected or one
sector is selected (step S1008: NO), the transmission
sector determination portion 112 outputs the information

indicating the sector to the scramble code allocation
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to the spreading portion 118 of, for exanple, the
signal generation and transm ssion portion 1041
corresponding to 10 the handover original sector,
i.e., the sector 1 informatgen indicating the
scranbl e code being used. In addition, the scranble
code allocation portion 114 outputs to the spreading
portion 118 of, for exanple, the signal generation
apdrtiansnilgsi on portion 1042 15 corresponding to the

handover dest t.ion secto i.e., the secto
o o rERe oA eSS h e LLeFaRiPe G T ahal 1hs setects

S pire dag elrit ne@ anbt a6l beodg ushd i noEhe sdl%lﬂﬂiﬂ\éer codes

orl%lnal sector (step S1010). The iﬁg?al gener ation
aRdloCaTEH sdiodn ;iQQ|(ﬁ?9ﬁ9H_ & gnat Jdghe received

9%&&%&Hd¥1émdaﬁaa%ﬂﬂﬁﬁﬂ§ntH@rHﬁﬁbﬁ%&@&&@rﬁﬁﬁqbatlng the
spreadi ng using the scranble codes input fromthe

cecresporrdi sRAScEanitihe cvornal | 88RETFBA1PAr ANchstnausmission

2) tJ.torr*f’J‘r@@'I SS' ong, ar %1%‘?(51' eeeﬂgEaftrJ.%W agn!ieatc‘farﬁé’}%.ss:.on
ctors (step S1012) The “nobil é station 200 receives

2parid areceddedesifgrals spoardhegt revidid sthen ssgamiyle code
USifIG,+ TREL @R cal, SesATDL gd%Oda%.Sﬂ.J@{t{&?OEBE%;LBQ 114 so

the“sectors at the reception portio
t s nMobidexr ettt oan200ssOpnt hetep h8tOhdhd, when

pl ural asect r§ﬁar no%hesqmaelect%%mmdﬁ¥ﬂ9£¥@§p ggstenl of
sectors Caré “sdi%ct8d orcond “sect or TS se (S

SIS Iwaamplﬁetrfmsn1@§trmalsetr@msmbssmunnausen can be
portio 2 outputs the_informtion i cating the
PRt g e Lo halt TP ot sreaseesld i on

114. The seididlen cotliee ablideakt @bnpaot ittie Jd;;ltﬁeibcwer can

61q%redetern1ned scranbl e code out of scramble cod

a

cat@Er o7 t REtsedfor § (Rﬁ%ﬁf??ftrﬁp?ﬁ%%YveangreaSlng
I nfiof sBghene and out puts the |nfornat|on i ndi cating the

f?;ﬁgﬁ: Od%ﬁ()%ﬁf Sb Bﬁl %r%tlon aqgmdoyed in this
.example, the sector 1 scheduling control portion 108,,
the sector 2 scheduling control portion 108;, the sector
3 scheduling control portion 1083 and the transmission
sector determination portion 112 can operate in the
aforementioned manner even under other communications
methods and demonstrate the same effects.

Next, a mobile communications system according to a
fifth example is described.

The mobile communications system according to this
example performs the fast sector selection and then the
packet scheduling. In this case, the mobile station 200
selects an ocptimal sector based on the measured
reception quality. Additionally, the base station 100
carries out the packet scheduling in the sector

determined by the moblle station 200.

Also in this example, the base station 100 divides

Y
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portion 104. The signal generation and transm ssion
portion 104 perforns spreadi ng using the scranbl e code

i nput fromthe scranble code allocation portion 114 so

10 as to performtransm ssiof3z{step S1014). According

to the nobil e comunications systemof this exanple,

the optimal transm ssion user can be selected using

the informati on on each sector. In addition, the

althec ate1dn 1mt¢hEhopeiHabto$en ar dkemelearai edcaotr 1, a

in each sectaor,,thereb eaS| p
APERDGG Ehe EDVAmATEPT < Jerit By 68 ThT A Stheggmstors.
tlﬂlew%&@tror thes dhedt| $ gt Tomt 1O meyt dorile8the tddl into a
sect%r sched I|n%¥§ontrol $ortion 1082, the sector

g3 §5ﬁ@£ﬂqqﬁ§Qﬁa %Fon 1083 and the
transnirgsgi Orbas%eCts)tEaﬂﬁéﬁf nmioat i s poati edntkdicanpparatus
operate_in the aforenentioned nmanner even _under ot her

CORFAAFIEAT oS tREChRAABALE dasorEP RiGUFRd Symeeliminating

e&ﬂﬁﬁt§rah§%£ss§oHD@éé%&@”HHEbQﬁEh%@%dﬂ/ é%%lon 112 from
according to a 25 fifth exanple is descri The

mitie ebéémnﬁrﬁ&tﬁtqrbn§3§9§ﬁ-§ﬁfiacw dithg t%ect%n@ example and
ew}m (0] t n t n
t he 52% eﬁisgﬁ%duPﬁﬁgéﬁ%ﬁ§§ |8&%§§%@€£%§ ﬁ%bliéﬂ§ 110 and
sttdts cﬂcm@leseq:m sahlroptioml pgetion biaded on the
”Easur%%f séSESPtHP”s8Hé§ﬁi¥n Al {4 ggbﬁxtﬁgﬁ bﬁﬁgJ the

station carri es out dcket sc ing in
semcdror det echedeiilbg t:betrmbl lpe> ritiadri a0 ®00.an4l stthe nsector

divides -33- the
sé% &Ei%r%e %%% %fSSéféégg }89? COTI) %E% baSﬁd on sector
se;rtbsrctzlorand i feeutadn ch andraneimioltedt heﬁeorsecttdnres mobile

t.at 100 divid h Il
e on Lhbelitt iR | Serderoiiifel fSchOs s Thdectea

aSaﬁ cord r drapparsatien sector. When determined to be
selected, the sector scheduling control portion
corresponding to the selected sector determines a user
subjected to transmission allocation based on the
aforementioned various algorithms so as to perform
scheduling, and outputs the result to the information
collection portion 110.

The information collection portion 110 collects the
information indicating the user subjected to
transmission allocation and outputs the information to
the scramble code allocation portion 114.

The scramble code allocation portion 114 outputs
the scramble code to the spreading portion 118 of the
signal generation and transmission portion 104
corresponding to the sector for the transmission.

Next, the mobile station 200 according to this
example is described in reference to FIG. 13.

The mobile station 200 according to this example
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according to this exanple is configured by elimnating

the transm ssion sector determ nation portion 112 from

the base station described for the second exanpl e and

connecting the information cghlection portion 110 and

10 the scranble code allocation portion 114. The

sector 1 scheduling control portion 1081r the sector

2 scheduling control portion 1082, and the sector 3

sdm@deam tbeta@cqynﬁdmmqm68$tgmméasnmawaﬂ:oportion 202
ect.on elect lon_informati on

oSl AR AETAER PRIoELR ?‘@gﬁgﬁd. P&l signal)
arte sseneict testi fmbmfmﬁ¢massntssyoa sector éﬂmﬁttlon portion

deternmned to b sel e t he sector sc

O et (BFr cEhE ke et it iy Jtkagprement
dqic&rﬂmdreszazpsghd Sy etdtelf iOat{anspossion 204 connected
all ocati on based on the 20 af orenenti oned vari ous

altoorithnmederhsSt Pkt rstPeddPPng, and out puts

the resplet tRddoridh Or ERLIGRy COME £60FORROT t iEthEl 202
The information collection portlon 110 collects the

i MsTEe D thedi E8EPR§1IPRe G2t i5Ybjeeind t Jorpsexample, a

”@d?ﬁmﬁrrg(i'io%' | ocath oD and QUM AU t e ohinf Of bRt 's%tto‘?c and
the scranble code allocation portion 114. The scranb

citrUt e orepoltiop tha @m:bgt:sseﬂhéts@nanblrél@@d@06
to the gpyeading p&éié@@ﬂ%ipB%g‘lBﬁ 2%'69@&Mr£ﬁ'88tlmal

and transmssion portion 1 corresponding to
sexgotof obashd tnarfdre stipat Kexepttbe mpisllid ystand ogutputs

20 cGQredl .0 thjs.. e d
S eAREOe e’ Loy ORGP e (EBELLPEE [ Shorgny (gector
t(Bélesteamnﬁhéof&étibmoludEs Ehkhne&npttontﬂualihﬁormatlon -

nmeas nt pQr rtion 202 .which r ives_a
AR ETap it a2ePBREEPR | RARLREVY odkd r SHPeaBRELESeation
seodotiom s2eéor sefl@at¢lipn pohéi onec@Pbionnnguaddtiyo to be

th€r£§§§9££88 qggli%%eWE%%gg% fgn quality, for example,
reception power or received SINR, of the optimal sector.

The notification portion 204 notifies the base
station of the information indicating the selected
sector, for example, a sector number and the reception
guality.

Next, there is described how the mobile
communications system according to this example operates,
referring to FIGS. 14A and 14B, where the mobile station
200 exists at and around the boundary between the sector
1 and the sector 2. |

First, the operation of the mobile station 200 is
described referring to FIG. 14A.

The reception quality measurement portion 202
measures the reception quality based on the common pilot
channels from individual sectors (step S1302).

Then, the sector selection portion 206 selects an
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5 portion 202, and the notification portion 204

connected to the sector selection portion 206. The
reception quality neasurenent portion 202 rmeasures

the reception quality using.-3far exanple, a commobn

pil ot channel transmtted fromeach sector and 10

outputs the result to the sector selection portion

206. The sector selection portion 206 selects an

opigtnalal seeictorhadbadeadn vhe thputreeeppionn gquality (step
agg@g,ht)put s the information indicating the sel ected

S r*‘('sector selection information), in addition to

t he ihnN@mg]Ei @ﬁe_15nbﬁdi’f@a_taitﬁl.@élgzgoﬁg@efitiQOﬁqUﬂbtifies the
to the notifjcation_ portion . nely, the

rgPeiﬂi oﬁt‘aﬁh?‘?ty?{)&} b~ 1 rthini FeeaCtedt h&SC&C&pt i  the
quH fiddmatf Bn exeHP] Eatif@Cephe ONrPONBE i OF FQe8LYeY of the
SINR, of the optimal sector. The notification portion

20 MR H99 3t HRr ba2keeP 2913P@t i on of the information

| ndi cad¥e g Setsciet. Seahor, tHor op%aaRlien BBty base
nunber and the Treception quality. Next, there is
desert el Hov i hede@®rilkedeommuni cati ons system

accor di to thi ﬂgple- r ef ' o}
FI GS. ir'}% a%&ﬁ%%n% ere %Eg§%%?ﬁg s?’gltei onseéZ é%((?stge(:tor

att zamismivted t feobourdzey hebieen tdimtsiewmt or 200 ammhd  the

e BEL St 2y SiinYy 10 ARRAPNLST s B Sigpion 10

Thend ecelpen onimprat | t yo netlser eseotoporti oscRO@uling control
measur es_t reception qualit ased the co n .
pi?%¥{l%ﬂa2§%}sa? ohﬁ?n FoitQdal §§:%3%}%Qﬁeﬁpn€gﬁk)Portlon
Thed§, t(seepesti@nssel ecti on portion 206 selects an -35-

opti mal _sectof. based on the rec ,on quality (step.

$1304) NREher - FPRe SRGTI chi PGASHULE RGN SO TRE | PPECLon 108:

thend the sector 2 scheduling control portion 1082

determine whether the corresponding sectors are selected
(step S1310).

The sector 1 scheduling control portion 108; and the
sector 2 scheduling control portion 108, when havihg
determined that the sector thereof is selected (step
S1310: YES), perform scheduling (step S$1312).

Next, the information collection portion 110
collects the information on the selected user and the
information on the scramble code being used . in the
selected sector. The scramble code allocation portion
114 allocates a scramble code based on the collected
information, and outputs the scramble code to the signal
generation and transmission portion 104 (step S1314).
The signal generation and transmission portion 104; and
the signal generation and transmiésion portion 104,
perform spreading using the scramble codes input from

the scramble code allocation portion 114. Then, the
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base station 100 of the selected sector and the 5
information indicating the reception quality of the

sel ected sector (step S1306). Referring to FIG 14B

the operation of the base sggtion 100 is descri bed.

The information indicating the selected sector 10
transmtted fromthe nobile station 200 and the

reception quality is received by the base station 100
afdanisavi sisint  te tdrrsked oout s€henul athg leasttr obne sector

par.tian and the sector 2 scheduling contro
pgrsttleg)n Sll%géoﬁ (step S1308). 15 Next, the sector 1

schedubnng tdent radihepor thamd 108theandighalseatearerdtion and
schedul i.ng..control ., porti 108 et er m ne.whet her t.he
c%f%@§?|1|%%Ps%%f5$%na}§qéeﬁg dd'® (S18pak1gEGrafien and
seataorsnii sscildupbrgieantY®l,, powhénn BB h@ndetbemid@d that
sector 2 schedulinggcontrol ortion 1082, when having

d m FREL EFRPREHRT s e GEGE Fherkdf PeTselssdEsdest egPerform

ShekdhingEShndpefior prochehitesngaft st fpmphidldd Nexbp s1310:
the information collection portion 110 collects tﬁe

i MBrnation on the sel ected user and the 25

i nfor naticeRrd@hdt heoscfdbleiode RehRndSeq sidh hgystem of
sel ected sector. The scranble code allocation portion

114018 | karrke a YBEANHNE CoRE beRpdYbNRdt fdecdldsdcteeception

| IRy Ofs Al QUYL SmERE %%r@'m$ﬁif8d%t%% Z}I?l% control
signal generation and trandm ssion porfion 0. Step
SEFAddBinghe t8iegnate¢fedres at iL6n et t r agskwisseirgn  thereby
pPAdLny 1041 Jand. fgﬂg!' e ion a o
t&gﬁgﬁggég%napog%ngglgi 6%€f@%%?§€Feadﬁ%b SgFﬁElPﬁé the
screntin e maylesniypakamiom whieéhegr difel ecaotesponding sector

LRI ) o2y TRyl 63 L BISLERERY ' o
improved.

Furthermore, information fed back from the mobile
station 200 to the base station 100 can be reduced.

Although the OFDM method is employed in this
example, the sector 1 scheduling control portion 108;,
the sector 2 scheduling control portion 108,, and the
sector 3 scheduling control portion 1083 can be applied
to other communications methods and demonstrate the same
effects.

Next, a mobile communications system according to a |
sixth example is described.

The mobile communications system according to this
example. uses common pilot channels orthogonal to each
other between the sectors, while having the features of
the aforementioned examples.

Referring'to FIG. 15A, a method of using orthogonal
symbol sequences in a sector of the same cell site is

described.
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On the ot her hand, the signal generation and

transm ssion portion 1041 and the signal generation

and 5 transm ssion portion 1042, when havi ng

determ ned that the correspagging sector is not

sel ected, perform nothing and the procedures are

conpleted (step S1310: NO . According to the nobile
comuni cations systemof 10 this exanple, when the

user efIGyi nKSA helhest racesptpDhot quhlanne liss skhectae@d made
anong. t he bile_statigns, control traddl ing, t he
ST o5 ABEe REHPIIIRS eBy ™ISy dTRY Saifmprennels
cant raigneldosit bathadedhéi eactbhe #1seeidortHByssdddr #2. The

exan ne et her the corresponding sector 15 is '
séﬁ@fie&.aﬁﬁf@&VePFethEhﬁaﬁﬁHW%rE?Hﬁo&&ﬁﬁ&ﬁe@antﬁéough the

| "By fovasbmibiimgr nore, information fed back fromthe
nobile statjon 200 to the base station 100 can be
reduced® A9AfGuUgIFRARRCEDM 3R hotP FRL eI oyelhi ntvheg the

20 ol Sh  pBReseCt 0pnl t3hedehERY Heo F OLhROMddr@bn pilot
1081r " the sector 2 scheduling control portion 1082,
arffhameelsedirer Bndepeddenhyy cdirolverdr when 1083y care not

be, 20! io‘i‘ii:ho(g%n%tlher CRITURL GRS wﬁéﬂo%%n@ommon pilot
denonstrate the sane effects: 25 Next, a no ile
cormameht foes thet eartesofdi g treeeivwidt Hlexanphron spilot

de&?%ﬁ efl. #hgnmobhlLe camuuni caly ong, syst em a"fﬁ{gk?@ ence.
tothis exanp?e uses conmon pil ot Channel 5" or ogonaF
t S mtharby hewheet bencohmogegtidres, atfdrree haftory the sector

f eat ur es . t he,_af orenent i aned exanml| .. Referrin
to Fi i%éﬁlggﬁétﬁgg oS n Jgfﬁhé§8%§F§f595%%|{he Jector
sefuenoesks n s Sdeiter fefrarue sane Thelrk fairke | $he reception

descrjbed..-37- FIG 15A illustrates pilot channels
t h&Y= bt &Y phetmpaired:

On the other hand, when orthogonal sequences are
used for the common pilot channels, the reception
quality of the common pilot channel from the sector 1
and the reception quality of the common pilot channel
from the sector 2 are improved. Therefore, they can be
used fbr.reception quality measurement.

When spreading symbols peculiar to a sector are
used in OFDM downlink, the pilot channel is subjected to
inter-sector interference due to inter-symbol
interference since sub-carriers and sub-frames have the
same symbols in the sector. In order to address the
inter-sector interference, dedicated pilot <channels
(reference signals) may be used as pilot channels, in
addition to the common pilot channels. For the
dedicated pilot channels, orthogonal sequences peculiar
to the sector are used. This enables the dedicated
pilot channels to circumvent the interference from

adjacent sectors in the same cell. Therefore, channel
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ort hogonal using orthogonal synbols, and data channel s

in signals of both the sector #1 and the sector #2.

The data channels are the same and received through

the 5 soft-conbining. The dgga channels are received

with twice the reception power. On the other hand,

the common pilot channels are i ndependently received

when they are not nade orthogonal. For exanple, when

trﬁsummaumbnﬂIaMCukﬁcghanﬁelimpmmwbﬁe sehtoh #isiSespecially

reggf qgi the c I 1,qt channgl fromthe sect #2
9%t £ PnEné'el u IM9AH v TaRER PALCED ating to

pidHy hannsdctidonad hecisesh oind #2hel §of§G@bMB§Jn1hl§e

common _pi l ot chapnel fromthe sector #1 wor

i nt er f & erRREC ?efBFégethé”?ecEB?loﬁrthﬂ9Q$i%|t§39%ences

| iy ethr ot BReORRR AN AheRcDIbROYORal SRAMRNEES The
are used for the conmmon pilot channels, the reception

quiis% y¥ b #hd Chorifonl F2Bed cRENE 99%n PRe aSe@t ROrtion

angk tHige 1 86605 L 0BnAY8LLY ¥ cREC RS GHET R | QlcChANBS ection
20 fromthe sector 2 aré inproved. Therefore, they can

beor uske f%qftrmrﬁnr@mqwapapy hRssiAerdnt aoWveate channel
| [ a d
Eg%iﬁg%mnTlnk t%eqﬁfuth% h%sgf%§afﬁ b¥ gﬁ@ bPthogonal

pi | ot chann S s j ecte
| BequeRCEDF |nterference due to inter- synbol

interfenence %&ncgzsu garrigrs, Ciéﬂﬁ %ﬁps AV€he fast
PI Or. &

the sane synbols in € Sec n “or ress
thsectuterse&mﬁtuomrﬂ&nfeﬂﬁncsoﬁhaﬁamhxﬂiqgI gin use each

chan e# eference_si Qﬁ use

cranhat s, S Saft | BR PR et B b bt AR ons  n

Fosthde ﬁ@rdedlﬁateﬁreaamhgchannebsssa&yhogona

sequenng ecul i ar ﬁ ?%ghgr are ed. Thi g c

enabl es t h EEHV%BFéBna 0 mﬂﬂ%? %HQChﬁv%ﬁfrle ou

th@sin@eﬁﬁéﬁemeaﬂﬁspneaHMmme@WmB@rso&ﬁ leadhheses@i®er. When

celg. Ehere or channel -38-
the fast handover or movement over sectors occurs often,
it takes a longer time to accurately perform the channel
estimation or cell search, since the spreading symbols
in the pilot used for the channel estimation 'are set in
a random manner. On the other hand in this example,
symbolization is realized for not each sector but each
cell using the orthogonal symbols and thus the pilot
signals are transmitted. The terminal performing the
handover at sector edges performs the channel estimation
simultaneously based on the pilots from the two base
stations, which enables fast and accurate channel
estimation. The orthogonal pilot sequences are used
between the sectors (or beams) in such a manner.

In addition, as stated above, the dedicated pilot

channels may be added in addition to the common pilot

channels.

Moreover, the aforementioned common pilot channels
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estimati on accuracy is inproved, which is especially

advant ageous for sinultaneous transm ssions rel ating

to the fast sector selection and the soft-conbining.

A specific usage of the orthggonal sequences 5

peculiar to the sector is as follows, for exanple. The

user #1, which is located at an edge or an end portion

of the sector and subjected to the fast sector

salnect dedicarteichepddbtt- cohbnnedg, can rleal iapphied to the

accur ate channel _estimation_due to the despreadi ng of
tﬁﬁ&ﬁn}? orral® 1%%%%1&%0 Jsf?&rheexzﬂg% %2 that is not

subj eciesttt 0 e bHast ssentimn stbectasona oeohlieol apparatus
sof t-conbi ni ng can use each pilot synppbol tqQ perform
CRECARAMS E91 FRAET SHATHES ctheReSot o dno 18praidiRpce £o
I $1ecessary. 15 In a conventional WCDMA, scranbling

is carried out wusing different spreading synbals in

each s&&Cor Pagfen stRBiPBst WWEndARRr 8r MOVEHROHt RRRaratus

sel Y aeFUrgoof tens idxdmkes aihenggesti fhd O scheduling
accurately performthe channel estinmation or cell .
seeroki neerthenspldddi ngtRy mbeFsapblen aeslepi |dtlocation
u the,c ot @ BLERD BERSEN ihE SdBWIOMort ;
réﬁﬁkgfg%hb?ﬁeggﬁ %Ft%andﬂ?n pﬁis eganpﬁe? o nbor_lon
sykifl i zad i bhei sigoalli gegefrait Lot agwt H RAT3ors HLEN epehtions
c usi th rt hogonal synbols and thus the pil ot
s?g%%Vs]g% ’t?ggéhitted. Thé terninal performng the

25 hamieyvevigtalsepdreratpes pedfbrassnhesthanpelrtions 104,,
esilimati Si | t anepusl hase .the_pilots f
AL ™ BYGLPDER", RS S BPLATRLPIELS BERLy,  ene

3t ons$ ena
acspres@inhanpetti@st ilridt | oonnéheedr thogarisd piclratnble code

se nces, are used, bet nt sec or beans) in .
SEhTaREhARr . POE i RRaddidron, e S{0bd SLERAL T Hgheration
depbeaied pilleotcomirsyterl staormyhbe spddeding quditicam 108, the

the commn pil ot channel Mor eover, the .
af GFERBRLT BRER CBRROACI | S¢OchSANBFGted to the  spreading

portion 118, and the pilot signal generation portion 122
connected to the transmission portion 120.

The scheduling control portion 108 allocates
frequency blocks obtained by dividing the allocated
frequency band to mobile stations based on the reception
qualities of all the mobile stations that exist in
plural sectors of the same base station, and selects a
mobile station that performs transmission. In other
words, the scheduling control portion 108 allocates
frequency blocks obtained by dividing the allocated
frequency band to mobile stations based on the reception
gualities in plural sectors of the same base station,
and selects a mobile station that performs transmission.
Namely, a priority function for use in each frequency
block is measured for all the users that exist in the

sectors of the same base station, and the frequency
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-39- and dedi cated pilot channels can be applied to

the aforenentioned first to fifth exanples. Next, the
base station 100 as a control apparatus according to

this exanple is described, Lpgreference to 5 FIG 16.

The base station 100 as a control apparatus according

to this exanple includes the scheduling contro

portion 108, the scranble code allocation portion 114
cbinekisetht® shkosshedultbngheonise«ts pboasednohl the8,measured
and .t he siqpal eneration and transm ssion portions
Skt AR

e si gnal generation and

transnrisi gpi pot t isAyhalOddéeénet842on 1T thiasre 1he spderates
configuration, pnanely, the spreading portion 118
cdhifect® ?%O’Pﬂg ?&rlgr’ibl‘g‘ 4 5S8PE6Eatl%nePpoRt SGFLtor as

1atdhe 4660 si gnal Lgemeradd Ontheoptiner LhiGronnesi&eation
to the spreading portion 118, the transm ssiaon _

pHAG TGP 282 € oFiFect IR kPe asgridti nghapeeli dmclpgling the
angbdihe fiid ob 1 Bb9naha8888! at hoadRQLL AN t12 4 h& Uetd:dhilot
to the transm ssion portion 120. 20 The schedul i ng
coltagieortion 108 all ocates frequency bl ocks

obt al ned,Ry. diceied! AgRthe aklaeabead phbeadeBtyaband 18 enis
nobi | e stations based on the reception qualitiesS o
aldxanel erobs | descatibeds t HEte expbilen stpltdioal AHrtarsording

f [ . . [TDbj :
Stod PENPEEREE CAL E0e S UIETAARIPU Spo momite
t et stthedudie sgriioedr oh peférencé08ocaFlLGcaBes

freque bl ocks obt ai ned by di.vi.di.ng the allocated ..
1 anenBhg, HE ReREPedoftut ket Bl e Ao Bbraing o
r eideps | @xamplal i 81 ésscnipedr ah gseceeeacef tbheIsame7.
base statiaon, 30 andHSflec s.a nDBiIe stati
Rt d

por  or LTSS S ST AR L2 NAFBE S OPa 200 T TcEyBen pilot

f atharsee 1l nt eanbmfiteqdedieym hiheckhdse neastiied 100 ablmeasure

thgeggfggdth§§N§Xj§¥tég]tgg%t—combining, at the reception
quality measurement portion 202 (step S1702). .

Next, the notification portion 204 of the mobile
station 200 notifies the base station of the received
SINR after soft-combining (step S1704).

Next, the Dbase station 100 performs in the
scheduling control portion 108 the packet scheduling for
all the sectors of the same base station (step S1706).

Here, the procedures in the scheduling control
portion 108 are specifically described in reference to
FIG. 19.

In this example, the frequency band allocated to
the system is divided into four frequency blocks, and a
radio resource 1is allocated to each frequency block.
However, the frequency band allocated to the system may
be divided into a different number of frequency blocks,

and a radio resource is allocated to each frequency
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sectors of the sane base station,

and the frequency

-40- blocks are allocated to the users based on the

measured priority function.

The pilot signa

generation portion 122 genergies the orthogonal pi
channel s shared by each sector as 5 stated above.

addi ti on,

the pilot signa

generate a pilot channel inclu

pbllaeickchannel ,
channe hbxt

10 exa

e.nobile s

Shaggéﬂngedw%

BOMooPPBCLEa: | D p0Eeest

ding the dedicated

in addition to the comon pil ot

| ot
In

generation portion 122 may

hi s

asures the

a(p(rd.l’diijrtg/ ttandtiionexaspl ive hassdde feanesebatiuguhat i 08 each
as. the nobile sta

scrib
3 TIRERC I TheP Wbk | oﬁoﬁﬁgmyﬁﬂlQﬁﬁF%yg?%ﬁwQE&SFdﬂﬁQQ%} the
trye%t@wmﬁ iffe dagrs ihesk i - 4efenence to FIG 17. 15

I on

ed in reference to

First, the nobile station 200 uses the common pil ot
channeFOfr &¥eMRYSed 3% o her baset ¥t ALnsh 100 F@ere can be
NRAEY €a rREREMER SENR afd&t, sofdmGRITNH Ngocatnehife 3)  and
‘reception quality neasur ement portion 202 (step

sprrperiNesial tFal R i 38¢ onnpRTPRbANROdoGRMERE 4)

nDb||eNe§%fﬂéﬂéogcﬁQQuEQBg“déiﬁﬂHi

the received SINR affer s

ft-conbin

Pﬁﬁ%%ﬁ%@é“%%%f@rﬁs out

Neblte mersbaed Bra@r@hymgnpénba)smm i tpeedsitdedinedgorder.

CO °lex8¥h%>t1

sectors o

on 108 the

hé same b

asee%%t%tl %n Eﬁ?%i %f%%}rlorgl 108" %s0rts

Hﬂkﬁ fheqpeocedmﬂapksminetbehmmﬂaemﬂrmmtomﬂer of values

P 18e PR i e e

radio r

fp%hu%ng§eﬂpggﬁy

Next,
the frequency blocks

> the®

e%crlbed in reference t sh n
f PEGlery DEAGT arfocateds oV
tcnntFEGsytﬁenalfrdquedeg biabeakf durinf reeueartyr ) ofdas,a user
ource is al

%ocate

to §agh
Fedik bant®al PoddtSdd C- 2
t(fiéquswsyehiﬁay 2 in the sector 0 for a user A,

frequency block 3 in the sector 0 for the user B.

order of the values of the priority functions.

and the

the scheduling control portion 108 allocates

to the wusers 1in the descending

In this

case, when a certain frequency block is to be allocated

to a handover user,

the frequency block is allocated to

the same handover user if no user is allocated to the

corresponding frequency block in another sector.

Namely,

when the frequency blocks having substantially the same

frequency band in the two

handover user,

words,

sectors can be use

the allocation is carried out.

d for a

In other

when frequency blocks which -are in different

sectors and correspond to each other can be allocated,

the allocation

- is

carried

out. As a result, the

frequency blocks having the same frequency band in each

sector are allocated to the handover user.

For

example,

when the

frequency block 1

in the
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be divided into a different nunber of frequency

bl ocks, and a radio resource is allocated to each
frequency -41- bl ock. The scheduling control portion

108 neasures the priority fysction to be used for
scheduling in each frequency block for all the users

that exist in all the 5 sectors of the sane base

station. For exanple, as the priority function, there
caedimr ugedsaalfdxsicatadCith (skee, handopatrentsedo@yresince the

3)..and roportiponal .fairness ee, ,ngn- pat ent
e P B R A R e L an oo T ke aRe, the
sidesqpeticy 101 ddes neasue edl poatetly tbungki gaeri B.a
pr edet rnineqH%r er. For exanple, the scheduling
B83LH

cont r ol"50% t5 REX PLRERS dRYERGy WiHcRANE nfFRguency

descendi ngbetHegeot oval uee e tde qU¥ddd t \nd UAL168ABion is
Such an order is, as shown in FIG 19, a frequency _
bl K e @ nortsd@Tortlre f 5img fsemars BSughf pequehegcation is

bl 0ckr Bedi ot hengeeife nbopyapdsgetC a frequency
block 2 in the Sector O for a user A, and the

frequeAt8ktl ockeB ithe hbasdever (:fexr PhRefasming. the soft-
{\Iﬁﬁé&?blllﬂfnﬁgg%g#l ' %lcé:gg%cp,l pocrﬂé .on t%JQ)S alsleg"}_% %S perform

reque ocks to the users in the descending
20c;enienisfiohe twal ors ofsetheupingritthe f aapei ascanlnle .code
thigtg S 17§@§n a certain frequency block is to be
al I ocat ed 0’ a handover user, the frequency block is
al | ocatzit il niche saherkanbeserbemser ddscwihes®r a ssituation
al located_{o the .corresponding.frequency blo in
andtheF s%% or PORAREPY, 28 mﬁ%%fPﬁ@gHreHﬁSHcy%EFocE§equency
havlogksubstantabldyatde saore ufgrguamegematbritly hédn each
Wo_sectors can.$$%used for a _handover user, the

a

t
al FBCaPFon 3 ¢ ed°BhF S SPANGERE! ENGhepPlocks  are
f regueoayetl ockuindd cthar Ereguedntierarickssestorslasdated to

CPEESRPORL-LY SRR TS ARG TLASERL ety O L ception
‘quality in the plural sectors, allocation of the
corresponding frequency blocks in both sectors 1is
ensured.

Referring to FIGS. 20A, 20B, and 20C, there is
described how the mobile station 200 transmits the
reception quality or the like to the base station 100 in
the above examples.

As shown in FIG. 20A, the reception qualities in
corresponding individual sectors are code divisionally
multiplexed and then transmitted in the same frame,
which enables simultaneous transmission of the reception
gualities of the two sectors.

On the other hand, the reception qualities of
individual sectors may be time divisionally multiplexed
and then transmitted. For example,'as shown in FIG. 20B,

one frame is halved so as to shorten a transmission time



frequency bl ocks having the sane frequency band in

each sector are allocated to the handover user. For

exanpl e, when the frequency block 1 in the -42- sector

O is allocated to the handovgr-user B, since the

frequency block 1 in the sector 1 is not allocated,

the frequency blocks 1 are allocated to the user B

When the frequency bl ocks having the sane frequency 5

baﬁﬁ I bhéot hresmatoren ar guadtital | océt edgacio akkatatri,on while
maln éiﬂ%q ou%hfor the %Iﬁ% bein%. %h anealloca%logn in

' carried u Ad Sy pa RECERERE S rwhdh tlpéD

harrrcdnv@row,searfmrf'ohm pgcebeisaf uaddnlyi RiMGEHes sector 1 is
sel ected, th sectors perform. .10 transnission to

ATy FRE SPRGT S alddd Por g sIvo8for 2 is

U&tﬂdnm\MtédLer evHidse been rdeseriinked thesi tUalkl OAraWBer ewhich
t he handover Eerf or ned when the frequenc bl ocks

ardF S 9TYcht eaa{la ¥sétls FRBepsideth yirhoeaeries de@rbeing
anGhgdie&or r esppndingt i bagUaNEanh bh oGSt eqodk! At edontain

. Since the frequency blocks are allocated to each user
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( ﬁ%kﬁ | B2 GRRE 1 o) ABAs&8Yen thife HacERftiygh Qepbity ytransmitted
fg@gl$e§§0ﬁ§edallocatlon of the corresponding

frequency bl ocks 1 n both sectors is 20 ensured. .

Ref er r Af§ S IFIGS. tR0Ah@0Rbavrl 20amphese jsince control

descr e an AN S e

recepét#)ﬁl%%wfllt’?ysgg%kg %ta eb%o p?e%%%lgse ?t%t?%% 195° base

i rstamieorabone evarplods . deZBasAstshomg Pl aEeGbeaGygen hehe base

q iti | re g i.ndi vidua

f%ﬁ%gﬁregﬁgdet-%b|21a§§§|y§9§3g93p|§§%d a'%s?% thereby

tremabﬂim@dtha fhstspaekétaseheduliick .enabl es o

glf rr{“hte ouggt ransmrgahggegf tpgrrecseﬁégtnl qualtlhtel es

scheduling and the sector selection can be reduced based

packet

on the instantaneous reception quality, thereby
improving the capacity (sector throughput) and the user
throughput.

Although a handover within one base station is
described as an example in the aforementioned examples,
when plural base stations are configured to autonomously
transmit control information mutually so that other base
stations can share the sector information, a handover
between the base stations can be realized.

When two transmission sectors are selected in this
case, the selection may include sectors A and B in one
base station (cell), or a sector A in a base station 1
and a sector B in a base station 2.

This international patent application is based on
Japanese Priority Applications No. 2005-105496 and No.
2005-241903, filed on March 31, 2005 and August 23, 2005,
respectively, with the Japanese Patent Office, the
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30 On the other hand, the reception qualities of

i ndi vi dual sectors may be tine divisionally

mul ti pl exed and then transmtted. For exanple, as
shown in FIG 20B, one frangglLs halved so as to
shorten a transm ssion time -43- of the reception
gquality of each sector, while naintaining the tine.
franme. Furthernore, as shown in FIG 20C, after the
r engptrieon coualeinttys obft hehdent oeré iserébgnsimtdedorabed by
rec%ption quality of the sector 2 is 5 transmtted,
WhiTT' € %ﬁajning the tine. frame, which prevents
quality of the control information from being

inmpajred., In additiaqn,. when a frane does not contain
tﬁ%#%ﬁiﬁﬁQ%nﬁ 9%§&l%%% reception quality
transnatt ednt POBVi Hpishyat s Psed. mdbiAGCOoLEiaRd drg t Be mobile
above exanpl es, since contrql straddling the sectors

cEPTHRIPSF IR TSR safe Basentdrdt iMREha *eFR¥RIng to
delray tokd Juhtd! aga Lt yen 4he bass i sigtion.gndef e mobile
upper station is caused, thereby ~‘enabling the fast
PEKEUISFRARAAI g SYSEePhePe ¥ FRr P ER@i coamusd cadligats nghrough
t e ts Scheduling and the sector selection can be
reduced based on the instantaneous reception quality,
thereby inproving the capacity (sector throughput)

and the user throughput. 20 Although a handover

within one base station is described as an exanple in

the aforenenti oned exanples, when plural base

stations are configured to autononously transmt

control information mutually so that other base

stations can share the sector information, a handover

25 between the base stations can be realized. Wen two
transm ssion sectors are selected in this case, the

sel ection may include sectors A and B in one base

station (cell), or a sector Ain a base station 1
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and a sector Bin a base station 2. 30 This

i nternational patent application is based on Japanese
Priority Applications No. 2005-105496 and No.

2005- 241903, filed on March-84, 2005 and August 23,
2005, respectively, with the Japanese Patent Ofi ce,
the -44- entire contents of which are hereby
incorporated by reference. Industrial Applicability 5
A control apparatus, a nobiCeAEMation, a nobile
conmuni cati ons system and a control nethod according
to the present invention are applicable to the nobile
cdmmunifcat | oost 593t emaperirertnisng comauni c gkeirdosms packet

through. | P.packets. ,10 -45- AIMS 1. A control .. .
aﬁﬁg]fngpﬁgattﬁgtnsperwflgﬂrs apa&?é’tclllecorﬁﬁ%%oé} i o"’H’sf:?WithVJades a

nobiviee agteatd ew ahdtdi wldasala sé&ctover age £ eBol Rioditrol the
plural sectars so.as to control the  conmunications,

t FETBERLGIE 1B\ Far COHPTG S IR AR HPAnSHTRET BART*

al | ocahi afx rrki D4 dak1gelcaetismdt poke@sh tMat selects at
transm ssi on sectors to perf ormtransnm ssion to the

neBRASE stURi S AP Tant8CHWPER £ ePBBEPSR foransmission

qual i tiel MRird RYathenObh! eac%@fcﬁ@ﬁ‘céohﬁistg{ Oa reception

perform a transm ssion_ allocation to the nobile

§9§ﬁ%%ﬁyzﬂﬂP%#??%n@Mi§§ﬁo@%&%ﬁqcﬁﬁi%b@ny§esasa¢0 perform
| dentiealni S e Gode 50T Seetormbgent | Etgeibﬁn S84

as to perform the transni ssion to the nobile stafion.
15 2. Fhe t&emsmyls sapar ket bén cl ahatl, wslesr eian t hiedentical

trs%ﬁmqﬁsé Ub Al | PSALLOB: BAT  HOR+ YF85 42L Jeay e Of
t he sel ecte transméss]ﬁon sectors’i ﬁ ac?crzlor anaceecvﬁ?t%erform
t Hdhe transmission to the mobile station.

2. The control apparatus of claim 1, wherein the
transmission allocation portion uses at least one of the
selected transmission sectors in accordance with the
reception quality so as to perform transmission

allocation.

3. The control apparatus of claim 1, further comprising
a scheduling portion that selects another mobile station
to which transmission is performed in accordance with
the reception quality imparted by the mobile station;
wherein the transmission allocation portion
performs the transmission allocation in accordance with

the result provided by the scheduling portion.

4. The control apparatus of claim 3, wherein the
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20 reception quality so as to performtransm ssion

al l ocation. 3. The control apparatus of claiml,

further conprising 25 a scheduling portion that

sel ects another nobile statigg- to which transm ssion

is perfornmed in accordance with the reception quality
inparted by the nobile station; wherein the

transm ssion allocation portion perforns the

t saiRdEkingh perbtani e liosadesoralafitequenby 3l ddie obtained
r | &: pe qyided, by dut j [ .+ Ih :
ot O PAathOZ Y 3t PEp AT QAR | Bindrd "Ehe mobile
sceduldamgipora¢oror@ddnhocawdsha thequenmpti@ack qualities in

i . L vidi B d, f band
R dfoha b HLELTLRE a8 et BB e i senrors of

qual i tidesitiiralal basebi keastiahi oss tdwt wxi skliedtt ha mobile

lural, sect f. 5 an identical b tati t
SR (i T S AR O bR oho PRRSATESon 15

performed. 5. The control apparatus of claim4,
wherein the 10 scheduling portion allocates the
frequency bl ock having an identical frequency band in

egh seqey E@n&;@@ndﬁpgﬁrd$3§3 o¥5 B1afhe gontyplbrein the
apparatus, of claim 1, further conprising a conmmon

pidgtedhbtiel PgEREPAL iddn RGOt hPaf rgaNengePleck having

COIAIYPht Oa £hapoghefOYPOaEE O thogon
bet ween sect%rs. Zg 7 gﬁe contro%ﬁggggﬁgﬁﬁgg6$9c?a?%?dover

1,9%%¥ t her conprising a dedicated common pil ot

channel generation portion that generates a dedi cated
pi | ot channel conposed of sequences orthogona

bet ween sectors. 25 8. A nobile station that perforns

paé:.ke_t TﬁQWHEEQT ggiar\éitiﬁg %?%ﬁeaﬁ% af,l OFurther comprising

conpri Si ng:
a common pilot channel generation portion that generates

a common pilot channel composed of sequences orthogonal

between sectors.

7. The control apparatus of claim 1, further comprising
a dedicated common pilot channel generation portion that
generates a dedicated pilot channel composed  of

sequences orthogonal between sectors.

8. A mobile station that performs packet communications
with a base station, comprising:

'a reception quality measurement portion that
measures reception quality in each sector covered by the
base station:;

a sector selection portion that selects a

transmission sector in accordance with the reception
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a reception quality neasurenent portion that 30
nmeasures reception quality in each sector covered by
the base station; a sector selection portion that
selects a transm ssion sectqn-in accordance with the
reception -47- quality; a notification portion that
inparts to the base station the neasured reception
quality; and a reception portion that uses an
i dp@tlildat; scranble 5 code for sector identification
So as to ' . [ecej [ |, fr.omthe
transmgss{lgﬁ?gég?g%fjﬁgg&rﬁggﬁﬁbigﬁr}ga%t atiron of gloai H‘g, base
whedragi irort hshe evepdioed Adcepial oh yqueastuyenant porti on
measures a received SINR as tﬂs reception, quality. -
10, Thé MBSaEE LRG0 CFAThn 85 Sherei e ca seramble
r egefd | ofboxjuaddd o neasderetieft cPet dh Onszﬂea§?lr €8o receive a
receptjon uality_after received, signals fromtwo
se‘?ﬁ%"sveaq esql%‘if'i‘llt kP2 ele ahtR ARt 8F hORhESREPFFi cat i on
portion inparts to the base station the neasured
reception quality after 20 received signals fromtwo
sectors are synthesized. 11. The nobile station of
clgi mBne WASHELE EEStiBﬁth!%ﬁ%&%“d%”dﬂé%biﬂﬂ%ﬂésréeeption
the base station 25 reception quality of the sector
hadid il Yy gBeaspeemphtoPOrfiain teagpregha mesidiaoed SINR as
statd one i el @l M 8.1 herein the 30 notification
portion cJ%e-nur%lp}exgs the reception qualities of
the sectors so as to performtransm ssion. -48- 13.
The nobile station of claim8, wherein the
notification portion tinme-multiplexes the reception
quediti esTbe thebdéet ossasdoms taf perfainm 8, wherein the
trP@é@%éféRnQUality measurement portion measures reception
quality after received signals from two sectors are
synthesized; and
wherein the notification portion imparts to the
base station the measured reception quality after

received signals from two sectors are synthesized.

11. The mobile station of <claim 8, wherein the
notification portion imparts to the Dbase station
reception quality of the sector having a good reception

guality.

12. The mobile station of <c¢laim 8, wherein the
notification portion code-multiplexes the reception

gualities of the sectors so as to perform transmission.
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5 14. A nobil e comuni cations system conprising: a

nobil e station; and a control apparatus that perforns
packet comunications with the nobile station, 10

wherein the control apparatugsgi-ncl udes a transm ssion

al l ocation portion that selects at |east two

transm ssion sectors in accordance with reception

quality inparted fromthe nobile station so as to

pekForm tFa@sningbida t steméompbiofe stlatiimon;8,andvliérain the

tr],ggpf% ' orti .t hat ' ] cr | e .
codes %?égg%rgorbioggﬁhp‘fi céja)?r?%nﬂ“gg{]%f%%egr a%s%%t fgception
t mahohies of athenseandraherean thepapbbkr strahsmdssion.

i ncludes: a reception quality nmeasurenent portion that

20 neasures reception quality in each sector covered

by the base station; a sector selection portion that
sg}clgcts a trgnsm ssion sector in accordance with the

r ecept i OMMORLAF | FPTUBI G hoPRFi E4PFER FERPFOA I AAL

I npart & tmpyine baseiost aind®n the neasured reception
guality; and a reception portion that uses identical
scranbi%e cBaRETPEr sEBRFATAtHENti f FRAEI on ReF Ty packet

I e8&hiNEen Bcat €685 VRILRI GRAI mbpeMet BeathaRsMi ssion
sector. 30 15. A control method in a nobile

conmuniERI s BRI Rk | RPFER BuFobRFEudeat i on and

a base st at-hR¥mRELHE BHM 4101 549k 1 HAC . i cati
N h e oB T e S e EfE feets ac

i nE¢@Pes: taor edepri ol RO t ySEEhOUFemim siepomdance  with
TeASUELPIohCGAREEOD AHBRIYY F AN REHS: PFOVELLH BY so as
to perform transmission to the mobile station; and |

a transmission portion that uses identical scramble
codes for sector identification so as to transmit to the
mobile station; and

wherein the mobile station includes:

a reception quality measurement portion that
measures reception gquality in each sector covered by the
base station;

a sector selection portion that selects a
transmission sector in accordance with the reception
quality; |

a notification portion that imparts to the base
.station the measured reception quality; and

a reception portion that wuses identical scramble
codes for sector identification so as to receive a

received signal from the transmission sector.

15. A control method in a mobile communications system

including a mobile station and a base station performing
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5 the base station; a sector selection step of

selecting a transm ssion sector in accordance with

the reception quality; and a notification step of
inmparting to the base 10 stabion the neasured

reception quality; the base station includes: a

transm ssion allocation step of selecting at |east

two of the transm ssion sectors that transmt to the
mplgidke ts tepmimym i ga ooy deinde Wie melhkele eseption, 18herein

qual |ty Lmgcted iy L mihe alati on so as to

perform transm ssion al acation for the nobile

station; angd ateepmosi omgustlaiyf teassmetentg tstep  of
t he nohi.l e statign fron1t£e transniss%on sqgtors d b
LSRG IR | EEFSPEEP R thtks Hor S88Rt GiecTor covered by
i deévet ifdoatdtatiand 20 the nobile station includes a
reception step of receivin%¥a signal] transmtted in

the transm 8si oiESt¥p. SEEETFAETCONPFEP m&AthodSgtecting a

CltHan shbi s e eiseddey 23 nr egepbiraAngal i ¥hMeessr ef@fdption
step includes_a step of neasuring a received SINR
1A oSl met hod of claim 15, wherein the base

30 station hn‘}{d&eﬁl@atslcé}?dgltbpg St eRmph RN NGhe Dbase
schedul ing in accordance with the reception quality
i g N yhe Heeapbr¢@ B5e@ePbhosodadlibysel ect a

mobi | e+ h3t N Q4 h A ansd Ssi on i s performed,
and the -50- transm ssion allocation step includes a

step of pep”f dro@nsgitssaesni skl eral dncatepnoifn selecting at

accd nE@o”&fO@x%r%i‘gh%r}&fs\?E%% S %é ggﬂgguﬂtﬁfﬁéﬂ?ﬁt to

control netho | aim erein
stepe ofmclil lor atsiteg itdme  rdmbi becstraeinges wathf r egaencgception

k”éﬁ&f&é§t§5829t2¥ %@V@ﬁgwhéghf%'88§£$gn so as to perform
transmission allocation for the mobile station; and
a transmission step of transmitting to the mobile
station from the transmission sectors using identical
scramble codes for sector identification; and -
the mobile station includes a reception step of

receiving a signal transmitted in the transmission step.

16. The control method of claim 15, wherein thé
reception quality measurement step includes a step of

measuring a received SINR.

17. The control method of claim 15, wherein the base
station includes a scheduling step of performing
scheduling in accordance with the reception quality
imparted by the mobile station so as to select a mobile

station to which transmission is performed, and the
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frequency band in accordance with reception qualities

of 10 all nobile stations that exit in plural sectors

of a sane base station so as to select at |east one

of the nobile stations to widioeh transm ssion is

performed. 15 19. The control nethod of claim 18,

wherein the scheduling step includes a step of

allocating a frequency block having an identica

f rterpnaels Yieord | @ llesefisect ostep a hanbedes user. s2ep  of

2 r [Lai fur r.includin
qjecorrm)nq‘n# QLa é%%gﬁgée%elﬁft@l%ﬁos e ggenéraéltcleng”lth a
araﬁnﬁﬂnpﬁnﬂhﬂ sﬂhﬂmwiln@nposed of orthogonm

sequences between the sectors. 25 21. The contro

nmet hod of claim 15, further including a dedicated

pi | ot channel generation step of generating a

et o2 Bl oo FIBNNC  SOREOS0e O PLIOU erosn ne
scheduling step of allocating the mobile stations to
frequency blocks obtained by dividing an allocated
frequency band in accordance with reception gualities of
all mobile stations that exit in plural sectors of a
same base station so as to select at least one of the"

mobile stations to which transmission is performed.

19. The control method of claim 18, wherein the
scheduling step includes a step of allocating a
frequency block having an identical frequency band in

each sector to a handover user.

20. The control method of claim 15, further including a
common pilot channel generation step of generating a

common pilot channel composed of orthogonal sequences

between the sectors.

21. The control method of claim 15, further including a
dedicated pilot channel generation step of generating a
- dedicated pilot channel composed of orthogonal sequences

between the sectors.



