elitists MOBILE STATI ON, BASE STATI ON, COVMUNI CATI ONS SYSTEM  AND
COVMMUNI CATI ON' METHORL CROSS REFERENCE TO RELATED APPLI CATI ONS 5 Thi's
applicati f\\“ WA pon and clainms the benefit of priority fromthe
prior Japafjgiiisemwe Application No. P2002-61150, filed on March 6, 2002;
the entire conte®’s of which are incorporated herein by reference. 10
BACKGROUND OF T t T sent

i nvention rel at ggakgy%@f{él%% @ﬂr?énbg;go%\é?e#%s E%ggﬁ'ﬁum cation
system and a communi cati on A¥PhEOMMUNICATIOMMETHGR | on of the Rel ated Art
Conventionally, in a w deband-code division mnul ti pI e access (W CDW)
system consecutive hi 8h9 ual i tl%/ communi cati on gerfor med t hrough soft

handover. Soft handovetRQS5s BEEE %'CEaTWPEE%tWLGH T¥WPsni tting/ recei ving
a pluralsity of signgd Sagﬂgaﬂclawoplwaiaste)ﬂ QbosesidIq aQimsCehé Sbehﬁe\fllmg

di fferent spf adi.n n_the case.o nd ver in a
downl i nk, %I‘iﬁml it}' gfmﬂa{}g sr'{rzi‘ |oﬁ§p? ahs Pcataten&eép {L pcﬁrSI i°¢al
channel s of Rmzs-érté-ﬁlonfﬁth@d ioc@nMa Fhleréef dr0@2,|nh@r€frmieme°125enm|0éases As
a result, inga dowrbi @Kcoﬂ&z’f‘at@hVﬂéééixy H?yf feeksen@dl ai ned through soft
handover are |ess than those in an uplink Accordingly, site selection
diversity transm ssion power control (SSDT) nmet hod has been proposed
("SSDT-18i te Sel ection D vepsCkGROURANGEITHE DRVEXTWeN Control for CDVA
Forward Li nk" Q Kk Hamabe, and A. Ushirokawa: |EEE Jour nal
on selected arréa%ylonfc%g"rgmﬁﬂn\?égg Pons vol . 18, no. 8, pp. 1546- 1554,
August 2000). SSD’IhWHSEInFénaeh’é%%ae%ﬂh‘é?%FOMﬁBi%métbé%@r§tt&‘t5ieons
perform ng sgfdetandevesmmudikie L&e Hasenst &ld ANcvhblniddit@changasda.r ecei ved
power or the largest signal to interference 35 power ratio of a received

signal (hereafter referred to as the A
15 2. Description of the Related Art

Conventionally, in a wideband-code division multiple‘

access (W-CDMA) system, consecutive high quality communication

is performed through scft handover. Soft handover refers to

amobile station transmitting/recelving a plurality of signals

20 in a plurality of sectors or cells having different spreading
codes.

Meanwhile, in the case of soft handover in a downlink,

a plurality of base stations transmits dedicated physical

channels of the same information. Therefore, interference

25 increases. As a result, in a downlink, site diversity effects

obtained through soft handover are less than those in an uplink,

Accordingly, site selection diversity transmission power

control (SSDT) method has been proposed ("SSDT-~Site Selection

Diversity Transmission Power Control for CDMA Forward Link",

30 H. Furukawa, K. Hamabe, and A. Ushirokawa: IEEE Journal on

selected areas in communications, vol. 18, no. 8, pp. 1546-1554,

August 2000). SEDT method is a method where, among the base

stations performing seoft handever, only the base station with

the largest recelved power or the largest signal to interference

35 power ratio of a received signal (hereafter referred to as the

l B G
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| "nost appropriate base station") perforns data transm ssion and this
most appropriate base station switches to high speed node. Considering the
rapid spread of the Internet, increases 5 in the dinension of information,
i ncreases in the capacity of information, and the devel opnment of the next
déneration Internet in recent years, there is a pressing need in nobile
communi cation systens to devel op a radi o access schene capable of

i mpl ement i ng ™8Tt APBF MRAIGE PPﬁgsﬁﬁastsH"Bn’ r BR R WX C 8B At T RBPRT Thi s
need i s consindetrds tdsheapeipedsitaghasespest &l gwilnchadowel hidh spaédi c
requiring hin%r&espeed and a large capacity, including downloads of inages,
files, or noving i mges such as video from a database or Wb site.
Therefore, a hi ghtesddgripacihe: repbhopreafef thenifitggassuiina3e8se®dr hi gh

speed/ kargepn %ﬁecam@%'s&)sntcr@%rsmétidmdl spensahlsein RidMmeap haiakgspund such
as this, a proposal has been nade ngl ement high s eed rge[:ckgt
transni ssi o WeFR2AioRxi At EPRT cﬂ'et’r’ﬁ‘thBﬂ Y aREnitd8i APRtat ¥HFE2319" Mops

based on an ﬂxﬁ-eg‘ﬁetrﬁdlﬁcleﬁteféﬂ&e (t‘r’x@EMﬁdsl-IBRprés&mjweduthfnfolbﬂent
Hi gh- Speed 20 Wrele Da Ser i c ' y , P.
Bl ack. M GRS nReSBlors duar Y Focatah A BERED Sctleh Sapobe qIRAIRE.
Communi cat i o Wagézmmti%ﬁn PEEoqmetign fanspdsyyon Rty epprRding 2
Addi ti qgal | Yogsn tiﬁ@iﬁade@%eé&m%:ﬂarweéslmd&eaaeh@ptesesePa:.y in

i npl ement ati on of high- eed acket transm ss “fU;] g.a arrg | mum
o ot 1 on SRS O SHF T CE TS S PURPAPET Y S o BES SRR by
expandi ng t hi;mdMGDME acwhlraast of f keegdms fhten. ot wdivédg rpgdascavebn of
adapti ve M gLi0n 230 g*&g@gsés&%g b 525 ed AB-aEaRL ] Uenigilispebink

control such a anne been studied for such |gh speed
packet trans?ﬁ%toﬁrﬂ‘ﬁwi%%&ﬁﬂ%ch'&sq“ﬁr Bpbsdte fior JAborreed & 14n
Modul atiison d@a@it@oﬂfgmﬂcedsAdﬁ@ismsblbﬂw ation/ TDMA/ TDD syst em for

o B R g 08 PR AEIGR g ] 0 ey SUCbesn LN
to implement high speed packet transmission with a maximum
information transmission rate of 2.4 Mbps based on an I5-95
radio interface ("CDMA/HDR: A Bandwidth-Efficient High-Speed

20 Wireless Data Services for Nomadic Users”, P. Bender, P. Black,
M. Grob, R. Padovani, N. Shindhushyana, and A, Viterbi: IEEE
Communication Magazine, Vol. 38, no. 7, pp. 70-77, July 2000).
Additionally, in the 3rd generation partnership project (3GPP).
implementation of high-speed packet transmlssion having a

25 maximum information transmission rate of approximately 10 Mbps
obtained by expanding the W-CDMA radio interface has bheen
studied.

Application of adaptive modulation and channel coding
based on adaptive radio link control such as channel coding,

30 has been studied for such high speed packet transmission, for
example, as proposed in "Symbol Rate and Modulation
Level-Controlled Adaptive Modulation/ TDMA/ TDD system for
High-Bit-Rate Wireless Data Transmission”, T, Ue, 5. Sampel,
and N. Morinaga: IEEE Transactions VT, pp. 1134-1147, Vol. 47,

35 no.4, Nov.1988}.



35 no. 4, Nov.1988). 2 In adaptive nodul ati on and channel codi ng based on
adaptive radio link control, the data nodul ation | evel, spreading factor
(SF), the nunber of nulti-codes, and the channel coding rate are swtched
over according to the 5 propagation environnent of a user in order to
conduct hi gh speed data transm ssion efficiently For exanple, as for data
nodul ation, the quadrature phase shift keying (QPSK) nodul ation used in
the current W CDM¥® i 3d8pkivehdipietirp gnd PPnPévéPdﬁﬁﬂuPaﬁ?%n°ﬁaV|ng a

hi ghler ef fi ((Hd&ﬂﬁ)ives%ﬁlas 1Bnk0 R rionduledi bt al bnsitaditabhr a.eapl i tude

nmodul ati on , St propagat on envi ronnent he

favor abl e. A%Awa?drleguf?“%wﬁm rﬁl}rﬁ " gughﬁut of%pJf hco%osmmnlgcggl on system

can be i ncredsagelAscddimgt hate girespeettgecketver apsmpsdinan, tappheécati on

15 of the aﬁs%tg'ams%@&rsm&f bARQ: LEERRL e o%ﬁQQ%?x.dLBh@peed
Aut omat | c- Repéat

Request Error Control Schene ello
Jr., and M 9a%a e"rranISEEEseb‘FmEﬁ#%Ca%qndﬁé' Ma§&Fi ﬁéamp%i ag2fofoday  pp.

5-17, Dec. ]:&ﬁﬂs)lahla.ﬁna' Sthdeafuasiradiued. ﬁlﬂlﬁ;ehl ghﬁpee%pﬁ@etm@bﬁmnel used
for such hlgmds egg cke transm sgog A ssr‘)v egeghannet The shared
channel is Used™ y°3 |ty © of VoY PR i 'ohS " TRBPEF OIS, Phd

transm ssi omlﬂmﬂerleﬁéltmuaha#ed fohvdmges ahemest £l epndiciycamedly as| rger than

that ofygt he ﬁﬁdhsaa@aitmysma&ug&mu@k ammqtudeckh&aheactirahy 168, ghannel is
a dedi cat ed channel for each |l e station. Accord géjteal n SSDT

net hod, wher%* RpM sasaltﬁaﬁm@ﬁﬁ?tfﬁ‘é e%§?“'&‘ﬁﬁi’ 8prPate fﬁ‘éf? tiBh that is
transmttinga desart, i tHeemhelent e htoubhpither €rélconmaunsesat D15 sganede reduced
in conparis%]‘vglttﬂ '%rsoft handover where there is a plurality of 30 base
stations performng at a transm ssion sinmultaneously. As a result, with

hi gh- speed packet?% ripFsihgshiah sappﬁm}qeéntmnsqwiswﬁmir?@ai% st udi ed

in ordams to ¢MhQVaudahat i reyghpUiequddtt RERENGhnaghbSpPdtbszacinrs, and
enl arge the IﬁL %a%gggﬁiétat-Request Error Control Schemes”, (S. Lin, D.
Cestello, Jr., and M. Miller: IEEE Communications Magazine.
Vvel. 12, no. 12, pp. 5-17, Dbec, 1984) has also been studled.
The high-speed packet channel used for such high-speed
20 packet transmission is a shared channel. 'The shared channel
is used by a plurality of mobile stations. Therefore, the
transmission power of the shared channel becomes significantly
larger than that of the dedicated physical channel. The
dedicated physical channel is a dedicated channel for each
25 mobile station.

Accordingly, in SSDT method, where it is always only the
most appropriate base station that 1s transmitting data,
interference with other cells or sectors can be reduced in
comparison with a soft handover where there is a plurality of

30 base stations performing data transmission simultaneously. As
a result, with high-speed packet transmission, application of
the S5DT method is studied in order to improve data throughput
in the end of cells and sectors, and enlarge the range capable
of achleving target data throughput value.

35 However, in high-speed packet transmission that uses the



of achieving target data throughput value. 35 However, in high-speed packet
transm ssion that uses the 3 high-speed packet channel, each base station
assigns the high-speed packet channel to a plurality of nobile stations.
The hi gh speed packet channel is a shared channel. Therefore, an
Opportunity of comunication using a high-speed packet 5 channel is
assigned only to one, or a few nobile stations at any point in tine.
Accordlngly,htﬂhmﬂpﬁﬁdtﬁéchﬁétCaﬁﬁﬁ%kwl%ﬁ%?tﬁﬁﬁ?sﬁ%ﬁﬁ%ﬂ? gssigapedéPed based

on the recelwﬁﬁx-&@%a ﬁHcl&thBﬂimﬁ@. tbnﬁegﬁflﬂraaﬂ@§ POWRL LN AL & tatdfonkhe
recei ved si ng g cell 10 or tor (i{)vere abr% L_LheThe nost, agproprl ate

base station eshiglélsé’(f’te dP%%k%elcFamf 8ppo 2GACtS CONNicatron is not
al wvays assiagmeepgartiine tyobf| eomm!atmmllon ulkdhgcel high-spastorpagpen

recei ving asgi ggny Oisé E &fﬂl Reedn ac&eﬁ g@%ile' BraPaddd g4l ar, when

therelsalargetraflc he se ecte | s or sectors, the
opportunity @&ty @@#ﬁﬁnirfé:dﬁ"@n aSSI gned to the nobile station in that cel |

or sector beconesAc&mlnfgugan&}éh Iwm:ﬂ@dnosltnagbh@ﬁrweds“amecaftrieauency
with which the b séa%) on grantght e ogﬁ %unlt of _comuni £a ion to

nobi | e st atiths *§ 85§e 288491 3"on % hr8d fie Yo AdBIte SPation to
whi ch the oppmdnfmn:byce)fpmmmmmwotrhq gsecabredisdugadd adydoplse cBdit her nore,

since tihe base slaldORovash8Chy nCehdstOTartROhRiatO pasd! dnalibhy 1@f nobile

stations based on the recelived power and signhal to interference power
ratio in thes?l’cﬂﬂtleé ast %R Hont R SRR IR UG I P ?P"E"Iﬁ’é‘il?%@%tiﬁﬁ"&r?l?&?y ncr eases.
Ther ef or e, taesﬁ‘nfeldcrteneyevw&ﬁu&d”nscthtmﬁ hﬂS&atStc@tL[LOﬂrpﬁécﬁﬂfﬁT&pbﬁnt rol in

orde_r to comcir%{n &A tnﬁr\é\”sg%%t heentn% tge ﬁ%gﬁ %ges %ngogﬁam@la rxgsult in

parti cul ar, oug perforimed e statrons 1ocated at
the end of paeticeiles, oﬂrheSJetln@lresidrﬂnégrgﬂc’:@@ﬁdﬁﬁd{%d theheagrjecdgpabl e 30

of achigyi ngedite tar gebsad a thiar epghpiiin gl Ue ssimalicieiofndsigada BRI EF
SUMARY OF 1Tﬂ? kﬁgEhﬂgégge station in that cell or sector becomes
significantly limited. 1In other words, the frequency with
which the base station grants the opportunity of communication
to mobile stations drops. In addition, throughput of the
20 mobile station to which the opportunity of communication is
not assigned drops, Furthermore, since the base station
selects a cell or sector for a plurality of moblle stations
based on the received power and signal to interference power
ratio in the mobile station, control load in the base station
25 increases. Therefore, the efficiency with which the base
station performs control in order to communicate with the mobile
stations also drops. Az a result, in particular, data
throughput performed by the mobille stations located at the end
of the cells or sactors drops. Accordingly, the range capable

a0 of achieving the target data throughput value cannot be

enlarged.

BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to 1mprove

35 throughput cf communication performed by the mobile stations



An object of the present invention is to inprove 35 throughput of

comuni cation perforned by the nobile stations 4 |located at the end of the
comuni cation area, and to enlarge the range capabl e of achieving the
target data throughput value. A nobile station according to an aspect of
t"he present invention conprises a reception unit configured to receive a
5 signal transnmtted froma base station; a selection unit configured to
sel ect a coriAFtedt #brtigr 8RAIYF FBR BYPRUUGRFHAN c2%e%n 2PRoMR £7IREPRI ity of

conmmuni cat | Ghedf Bafe dasafle &na&rhaé‘vfimg ﬂr@a&ﬂg&tt&k& Pt ircalghbvt @hiue.
conmuni cati on areas nit can r%celfvteht he si 1gpal and a

notification 10 uhi® é‘gﬁff’éﬁi’ic’d’r ?%gﬁo‘% T Phe" pEEE St ati oh oF °the

comuni cat i dmveartéan selrgotieds by rteh@psé@eomlctncgnftgufﬁﬂeteon’ﬁﬂmlvea@| on area
means a rad'sqg% at%%\ég‘;l@gtgﬁ/ 4 ab §§sét@$a&%me m@m%sahh@@ area is

an area where & e station orms_communi cation W th base
station 15 tﬁPf‘tfr1§H§Pr$1t t‘i‘hg/sreééévag cé’mg‘fl@h‘é'?twnc h2FF8 bile P§F§PF'Bn The

units of theG@uREBhERS: Hroal QapBER1iay 6€l tomdiaicatIon &Pelis0 bade@a covered

by a single base ion,, and.a "sector” at _is_.obtai ned h further
di vi di ng t he® rb%Ff’&’?‘ﬁé"F‘Faf‘f gé'el%];"}faﬁﬁyt%p cc?f)"n%ﬂh‘i’actajtolnoﬁr%ér eagrgrgans t he
anount of corrumiecaptiom 201pershoreesl ven thh e leowiintthBi potigiicatighe traffic

| oad Mgy be ,J&pL&sented i Hoi1g, +M%&§§ 5t3WEhn 3% tHd18oMMHIat@bn MDD | €
stations that perform comunication with the base station in the

comuni cat | AFe%r 851t A 5t AP9 I PETPANYHiI% t ed/ recei ved bet ween t he base
station and nobi |‘Bus'rcafntnﬂmidehﬂlonl srgheesenrt edd b alrpaacareredzst itha rat e of

a channel [ o[ R8I QLILRY. dAlR b BP0 SHOWLBC IRt hRNex P iR LARRR L e Dase

station and no aflon the a volune that r1s In the
station andﬂml@hsitét-t@ [RerEREMS SRR icatipe Widhi [thesbate ditatimfl t he

nunber j6f rm&ylteaﬁéxﬁiﬂtqm%/wéb@hvﬁrgeatsrigaamﬁ.&momaaage@ahwan 3@nef the
data held in the base stati as th lgIrrg_t_)L|,,Iehst t|on Ehe nobi | e

station can 'H‘étef?f e 88%‘?%%‘["?’0?%3 E5°¢apalst® M &F Vi 7§ %a°%si gnal

area covered by a single base station, and a “"sector” that is
obtained through further dividing the cell. The traffic load
in the communication area means the amount of communication
20 performed in the communication area. The traffic load may be
represented by using indexes, such as, the number of mobile
stations that perform communication with the base station in
the communication area, the data volume transmitted/received
between the base station and mobile station that is represented
25 by a utilization rate of a channel for performing data
transmission/reception, set between the base sgstation and
mobile station, the data volume that is held in the base station
and which is to be transmitted to the mobile station, and the
number of mobille stations which are transmission destination
30 cf the data held in the base station.

With such as the mobile station, the moblile station can
detect the communication area capable of receiving a signal
when the reception unit receives a signal from the base station.
The selection unit then selects the communication area for

35 performing communication from the communication areas based



when the reception unit receives a signal fromthe base station. The
selection unit then selects the conmunication area for 35 performng
conmmruni cation fromthe conmuni cation areas based 5 on the traffic load in
a plurality of comunication areas. Therefore, the nobile station my

sel ect the comunication area to which the opportunity of comunication is
easily assigned in consideration of the traffic load, in the comrunication

area 5 as t P IPmisPERLT otPad d8 PoPLBERF LTy COBRHRLFR S Freas -
Fur t her nor e, rHdr@ raebi fth@a\{dbﬂ.l]ew’tlaltiﬂﬂhﬂafyl 6 elches fasemmitraiciacon ates he

el ected Com\}'\’,,&"gﬁ ttl-"lg %g?; jté:[ef O:Ig%mmur&cg%@g o4 %%LSQ?¥€ sig%&r ol

commnl cati ot usi ng THe no nmuni cat i on
area. | n ot her cmsﬁrmrdﬂi@n@ﬂmhﬂstm(ffmeéwaﬁoin tthe ¢rawundcationareasel ect

the comguni cali @Re & ﬁauﬁpéa@io@l' urald t ¥opf paebbleisd abbeRsnicdohhe control
| oad of the base station can be distributed to the nobile station.

Accor di ngl y,FyXthesmpse si PleeP P bl fifAde8 oht POFLEF PP STenbgst gitation

communi cat i of ofnd h@ei‘.&&&eds'[cﬁﬁrinﬂﬁi‘dhf:tbﬁ hergebi | Eheatedtoiren. the Basa result,
it is possible to |ncreas ortum t si.gned to
the nobile sTHRYER BY tcﬁ’é'1 58 |°8rtli£%dm%fh 8 troiiﬁ% %9%120?\10390]: t he
base stati ornusimg bbe rwrtplfd)védwwnatw'et%n Brept |Is1 pblked eedf otPERe nobil e

stati 03.0 to iJ‘%e%%Sad@&@ £Har QUGB PYHE o A& Hf QE}”EE]léB‘t e BBkht®icitabhon 20
| ocated at the end of the comuni cation area. f.or .t he

nobi | e st at i ¥F? 5°§rﬂ‘ é’rlg‘éa%ﬁ‘é" CAnBRO L ZHREL oS a@ﬁﬁe&?enﬁc’“% 1! #8P8et data
t hroughput vet ute ¥as®bitbeish atanohe aticardbnted doahbt hebidspetatioh.t he

present. | IVEALL QLGOI 15033, RGERLI O sDkbyE QhLOHL ol 1oy iggel vo 2

signal transm se station; a calculation unit conflgured to
calcul ate a PeEIRiSRtAPn RfetREePRTT SIALIAD G the DeRUE G8FI%P short

perioditso an aver age eeeptj Qi :Lﬂ'»!;ﬁﬁs‘sti)ﬁl\éa{dlﬂn@‘reasa fer bpgotnmgey than the
short . peri od

b h
30 reception® %n‘ﬁmmu&ﬁg gi%’glaesgt |93ﬁgyt° e El“fe)g?ige& %Jnga},g ﬁ?elb\égg y the

ub? o RPPGLT e T
conmuni cat i ostariem .t oAper.f gpntrohneffiichenen Oifrt#ﬁ Hagke sty may be

improved. As a result, it is possible for the mobile staticn
to increase data throughput performed by the mobile staticn
20 located at the end of the communication area. It is possible
for the mobile station to enlarge the range capable of achieving
the target data throughput value.
A mobile station according to another aspect of the
present invention comprises a reception unit configured to
25 receive a signal transmitted from a hase station: a calculation
unit configured to calculate a ratio of an average reception
quality value over a short period to an average reception
gquality value over a period longer than the short period as
a reception guality of a received signal received by the
30 reception unit; and a selection unit configured to select a
communication area to perform communication from a plurality
of communication areas where the reception unit can receive
the signal, based on the ratio calculated by the calculation
unit.
35 With such as the mobile station, the calculation unit



of communi cation areas where the reception unit can receive the signal
based on the ratio calculated by the calculation wunit. 35 Wth such as the
nobil e station, the calculation unit 6 calculates a ratio of the average
reception quality value over a short period to the average reception
quality value over a period Ionger than the short period as the reception
quality of ceived si sel ection unit. then sglect

comuni cat i o‘f*? Péd B augi"‘ﬁjgo tDI‘?eerf SPT B 2 9hac PR E Xt BFFohY Va?ec s Jfhe nobi | e
station to pershorm pammiitoathemveande mswipgAsonagenihyeivalee tdversel ect ed

mobi | e Stat'&éholih%#?%éﬁ %laa&ﬁﬁrgh%%kegéﬁ&éﬁssnp@é R cebRlsO e 0pi Ch a

channel is "assigned e ratio of the average reception quality 10
val ue over #Eheeteiyes ¢d9mdlt he ThY eFAYRC e ptnidn HERl i%8}eFaFuéP€over a
period |50nge£odﬂh%ﬂcﬁb£or$h@f§a pefrlesling‘\caw diagie., the waleecida@fonnit

selects the ¢ nnunlc tion rea e criteri

criterion of® ‘i%'r?ec *ehd elm°§ 4 gﬁ%ﬁ? CSFE?ﬂ’éTycoTrﬁunic %gf’e sFa?i on may
sel ect the coysagmiscat coanddl aredhtoserdiedamohdhmedtatdonasiThe bespe

assi gned, angdddiey, e wmthx %n& UGG A 1wh1R@SIal Yerddabgned. As a

result, it is possible e nobi e station to I ncrease the oggortunlty
of communi cATVPIEESPEFRY o RS2 tHILPT et ht AVPEAIDF eCRAHOR AU

result,ioit iwapassrdte s%erfc @ertilba venhid aeve&'faéy‘.d mdgubncmﬁaseydauae
t hr OUghpUt ngJroranggrilct exm%l?lgl et Set %k?ﬁe (?:Ci% ed %0&'@211? t he

communi cation —are 0SS RSCTon ge the
range capabl %eleﬁcté@nlléwtngekmst QFQJQPW@#HPB@&WGLRY Vﬁmﬁath2§aBRI EF

DESCRI PTI ON & t135 orEVERAL n¥l EYE: (& 1bHE &PA\A&NC&hAE{x@l 1as§i®nﬁmagr am
il lustrating a conmuni cation sxst em accord enbodi nent of t he
Pﬁ&?f?‘ﬁ cﬂlamunlcat

present i nvetiTUIPELE: Pg &of b?d’ttl?taf’ﬁd?aé(ms &°cont Phur ati on
of a base statdantwoddrdi rgchantbe bnbodhilhynttoobet hespgregbntand3®@henventi on;

FIG 3 is a block i agramddundiioalidag 18 SO 0Wsa1 M.

As a result, i1t 1s possible for the mobile station to
increase the opportunity of communication assigned to the
mobile station by the base station. As a result, it is possible

20 for the mobile station to increase data throughput performed
by the mobile station located on the end of the communication
area. It is possible for the mobile statlon to enlarge the
range capable of achieving the target data throughput value.

25 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a diagram illustrating a communication system
according to an embodiment of the present invention;

FIG. 2 is a block diagram illustrating a configuration
of a base station according to the embodiment of the present

30 invention;

FIG. 3 is a block diagram illustrating a configuration
of a mobile station according to the embodiment of the present
invention;

FIGS. 4A and 4B arxe graphs illustrating the received power

35 of a received signal according to the embodiment of the present




of a nobile station according to the enbodi nent of the present invention;
FH GS. 4A and 4B are graphs illustrating the received power 35 of a

recei ved signal according to the enbodi nrent of the present 7 invention;
FIG 5 is a flowhart illustrating a procedure for a communication met hod
in the case of selecting a comunication area based on the traffic |oad

i ncl uded in ? 9 troI signal 5 according to the enbodi nent of the present
i nvention; FI& $°8: 3 f I owchart illustrating a procedure for a

comuni cati on net Fdd. i i thea chlswcbbrseldtisthptangoapapecedimn £foar @a by
estimating tg@mxﬁﬁ@rjat@.ohmh@ﬁcﬂ{ ¢hGd LR b?%a@&qhwkcmﬂanimm%em

I nvention; 10 Is a flowchart |IIustrat|ng procedure fo

communi cat i oﬁr%t‘h’(ﬁ&dl Ant e dESEEoF LAk diichydy c’o‘l‘nﬁurﬁc’é&f’?brﬁi‘-’d‘@éa based
on the ts aff&ﬁcdzﬂﬁ.dxgalﬂd fm@p.bbannaualoift ynacmwsdmmginﬁeﬁzﬁiha enbodi nent of
the present inven 8.J5s o] A r rocedure for
15 communi cation %‘re hod l hfelogggg l(:)f Wﬂ]@ i tiné %hg’i— |?de% El':oofﬁ]))al beam
transm ssi on?wﬁmlmimaghosp@e:dlopank@bemﬁﬁmef %ed@@rtdhgga commumEcagridoodi nent of
the present apyaeeg'e%imgkﬁg %héscrafﬂewaarécwrh&ﬁart%tmwe@b@&i%%@ure for a
conmuni cat i on_net in the case of performng scheduling using 20 a
channel assi §hn'¥it PAEESRE t1reaELeR ding to the enbodi ment of the present
invention; FIG 1@1@5 a 14 oazvcnaarwtchhktusiIﬁumiagpaogedué@ﬁd)rfoa a

communi cat i on_net n the case Qe perfor g Lhe di Jecti beam
commun cat on metho age O 5 ? com %? H
transm ssion of a high speed packe anne form n schedul i ng

usi ng a chanpeta é§§P@m?eh1Ee alrgéﬂft Hﬁﬁadﬁﬁ’r H?‘F\*gptti@“ iwiéﬁb@)‘a‘i“rféﬁﬂgof t he
present invegsi@k ehbGaiddnd pratihd Qackant iddditibati ng a procedure for a

conmuni cation meth in the c e 0 rform schedul i sing . a channel
assi gnnent al gori Fﬁgﬂ &nd*® s«?l W g‘ag 3%?1?%%&11“& %Op‘é‘?ceg‘“ﬁﬁs«fﬁ “on the
trafficli oadcqammltrue:actdnrmmatd:tatlliantm case of performing the directional

heam transmission of a high speed packet channel according to

the embodiment of the present invention;

FI1G. 9 is a flowchart illustrating a procedure for a
communication method in the case of performing scheduling using

20 a channel assignment algorithm according to the embodiment of
the present invention;

FIG. 10 is a flowchart illustrating a prccedure for a
communication method in the case of performing the directional
beam transmission of a high speed packet channel, and performing

25 scheduling using a channel assignment algorithm according to
the embodiment of the present invention;

FIG. 11 is a flowchart illustrating a procedure for a
communication method in the case of performing scheduling using
a channel assignment algorithm, and selecting a communication

30 area based on the traffic lcad in the communication area
according to the embodiment of the present invention:

FIG. 12 is a block diagram illustrating a configuration
of a base station according to a modified example of the present
invention; and

35 FIG. 13 is a block diagram illustrating a procedure for



according to the enbodi nent of the present invention; FIG 12 is a bl ock
diagramillustrating a configuration of a base station according to a

nodi fied exanple of the present invention; and 35 FIG 13 is a bl ock
diagramillustrating a procedure for 8 a conmmunication nmethod according to
the nodified exanple of the present invention. DETAILED DESCRI PTION OF THE
| NVENTION 5 [ COVMUNI CATI ON SYSTEM An . enbodi nment o;gl h‘ﬁ ﬁnt | nvent | on
will be desd& FEBEUIFETH PePRFRAE S FETEHBY draditfgPodAE™ ¢

conmuni cat | ahespséesntd inmehtitas. a plurality of base stations 2a, 2b, and
2c, and a plurality of nobile stations 3. The base 10 stations 2a through
2c and nobile stations 3 transmt/ receive data and conmuni cate with each
ot her. (BASE STATI ON) ARETAH&ERM PESCRIRTION OF THELRDENTIAN| on 2a i ncl udes an
antennas 21,;caMiaRt @ vt SQ@yEM’:}] baseband processi ng unit 23, a buffer 15
24, a network interface. unit

5, and frol b t at
2b and 2c are subf¥t Sﬂ??%“ﬁ?‘tt%tgﬁr%r%é‘gﬂ’é{‘%é‘st on ‘f’é& Bﬁr}’%é’ a%%gbgsgons

stations Zaﬁﬂtmougﬁe%enperftorrtn:ecmnwmngat|onsvmstnhwa nobiRI& .stlatiomn 3. The
antenfa 21 S A0SML b3 AP 3GEEL ANdnE20LL0la BAIPAL1dNRUL padD koA radio

unit 22 to a nob St at he ant enna | nput s e packet and
control sigridl. Plecendedd f 2ot sty er? S‘PEH%ﬁtStﬂ-@JW Re rHfi Bagmhit 22.

The ragpo Uryttatzgnﬁrz%nﬁﬂﬂ't;u%h b D@ npardEll cadch IS’ 9ltraingRat 7 r@puivd rom t he
baseband processin to t e nopbi | gﬁstatlon 3 via the antenna 21.

The radio 254 F“gzc‘?"@é@?%%e t‘ﬁ‘é p&eRR° M8 control signal transnitted
from the nolsalse stariay) 3 via the antenna 21 and inputs these to the

baseband processi g tiflid 18%16The frdfbLsd!Btdt L %aacw@@; BRASt88nA
transmission unit that transnmits a control signal including the traffic

load in 30 %lhe3chAmiv@ati phr & BASeoRA @doB§s T+ pRds &2 atd BHES% to the

15 24, a network interface unit 25, and a control unit 26. The
base stations 2b and 2¢ are substantially the same as the base
station 2a. The base stations 2a through 2c¢ perform
communication with a mobile station 3.

The antenna 21 transmits a packet and control signal input

20 from the radio unit 22 to a mobile station 3. The antenna 21
inputs the packet and control signal received from the mobile
station 3 to the radio unit 22. The radio unit 22 transmits
the packet and control signal input £rom the baseband processing
unit 23 to the mobile station 3 via the antenna 21. The radio

25 unit 22 receives the packet and control signal transmitted from
the mobile station 3 via the antenna 21 and inputs these to
the baseband processing unit 23.

The radic unit 22 also functions as a transmission unit
that transmits a control signal including the traffic load in

30 the communication area covered by the base station 2a to the
mobile station 3 through a control channel. The radio unit 22
transmits control information to the mobile station 3 through
a downlink contrcl channel. The downlink control channel is
used to trensmit a contrel signal, which includes control

35 information from the base stations 2a through 2¢ to the mobile



nmobil e station 3 through a control channel. The radio unit 22 transmts
control information to the nobile station 3 through a downlink control
channel . The downlink control channel is wused to transmt a control
signal, which includes control 35 information fromthe base stations 2a
through 2c to the nobile 9 station 3. The downlink control channel

nol udes 2 dovglflee SOTHRA SENALAL, GAANEL cIUINLL Bl LdogaANLLO!

channel , and & connobn Wanne ransmts data
to the mobile s@mqmqsn@qlhcm:grﬁlt he dewghinksderpdciontrehagheanels afide

downl i nk comop LeRbhY110RaMEInd1S ard20ASS Ynhdt22 S1sUSEhnlshitiang@ t a

control signal _includi rﬁ common control information to a pI urality of
nobi | e st ati on%® hempdideqttatiopssd ghtpHIthkhe SIABPRES PR ehEARe ) s
conmmon tosa pluraliiye cdnlDhk lRnabatdditEol, cridithelSi€fdf eRannel tRar 1s

transmtting the Otraff c,]oad n.a.co narea t hat

i nformation that® &L rﬁgfm%#a?lg%m} gmlﬁ%bﬁ | onmf's“’n A%%“ztré’lngl Y,
the radio uni inmtéher‘atblwpﬂpansmx s:ft hebt--‘rafsftla@iboacﬁ-l nThépeefore,
conmmuni cati on %@%o%‘i?ﬁfdco%‘nohhgom %h@kh@fslszéohﬂ{)ﬁ)@ al Bfurzﬁl.q l'i nk

common control channel downl i nk shared control channel is channel
that transnit&f faRdder SFa§+‘§TFaI3's RBR tP RELLSAUP oF 9 FroP oMb b 100 té‘Fat i ons
3. Therefiar e, eﬂ:ﬁfﬂmbbice mtahbﬁﬂu&ﬁaa:iahl £réd, ohafils ixfsxnathontfhatmati on

transmtted th ough t he downlgo arme %151911_ Qamheécofﬁﬁf:?lre lllJt t he
t

downl i nk shar e Eont] roF TRIANETT & e [ VE or trans
traffic | oad ivadiwe urddm@nprefernblar éaranea%lﬁ elthef d?raéifﬂ-coi-oiﬁelmel e

stations 3. A@&M&Hir&ﬁldontmar@w&danb} tBd YU 8£2Plond BANTFOLER tthe
traffic load in the_conmunication_ area cgvered by the base stations 2a

through the dodfHHHEXsASPEYP SSREFBE NS Note that the 25 radio unit 22
transmt st he traff roel dachliinkt sbarednammiterali chanpekds @ chenmgbithatst ati on

3 in accordanc h hWNenaoDa o) ANitur281t Gbde
control channe su"nhtts s Egﬁutgiovﬁwjl@ﬁr?k conmon lgll(’)nt Pdotu chan?e‘?yor downl i nk
shar ed contr ol st@%@ Therefore, each moblle station 3 1s able £to obtain

control information transmitted through the downllink shared
control channel. As & result, the downlink shared control
20 channel is effective for transmitting the traffic load in the
communication area required for all of the mobile stations 3.
Accordingly. the radio unit 22 preferably tranamits the traffic
load in the communicatlion area covered by the hase stations
22 through the downlink shared control channel. Note that the
25 radio unit 22 transmits the traffic load in the communication
area to the mobile station 3 in accordance with the control
by the control unit 26 through the control channel, such as
the downlink common control channel or downlink shared control
channel.
30 The common pllot channel 1s a speclfic channel for
transmitting a common pilot signal to each mobile station 3.
The pilot signal is used when the mobile station 3 performs
channel estimation, and is a known signal in the mobile station
3. The high speed packet channel is a channel, which is used
35 to transmit a packet including data from the base stations 2a
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30 The common pilot channel is a specific channel for transmtting a
common pilot signal to each nobile station 3. The pilot signal is used
when the nobile station 3 perforns channel estinmation, and is a known
signal in the nobile station 3. The high speed packet channel is a
channel , which is used 35 to transmt a packet including data fromthe base

stations 2a 1 ugh 2c to th bile tatlon The, hi gh spee acket
channel is a d ‘ﬁgﬁ ggh’éPeBh%H%\ e s\m ‘ﬁ“|§ s i‘lﬂ gieh ﬁge‘?ﬂs IkFFy of
nobi | e st ati onshaknellotle &haswilimk atlaped@ncharndidl,! wanen 1s shgxedkey &0 t he
nobil e statio t hi,9 ed p t rd ce with
t he channel agﬁgﬁﬁégyg@% nt}’%he c%ﬁ% %ug t%% ﬁg?@n{}h Egi Q&rlq'l oggl beam
transmi ssi on ngspns@igeropanket to theymnbidegspatken 3 GhaOpsled@‘!eelhﬁghed

direction 5wherbﬁdz% At chitidel?2n llcdBefhide aieﬁcéﬁ%t cﬁémﬁqg&ﬁamhtsr)eed
packet channel. 1%3 n this case, two kinds of common pilot channels--a
0

primary commoi¥ EORYEGIN&PLE36 5 secondary comon pilot channel --are
used as the conmon Néteothghairebtidiel peamaraneniwmivpnipbe mérforakdi s

per formed non

econdary conrih et uf¥i’h paCRS tbUHAR e Rba dycBitfln SO Ehe £l
transmi ssion diig $7 tEenspirRp papketrigwosobm bigh apess Hagket Grennad. a
receptionoeuni trd hals E86€] W8A R1685!140|conmdAap1is@HEnhbed- {4 GPimBey DI | €

station 3 via the u k channel . . The co si gnal transmttedfrom t he
nobi | e stati oMY Hcﬂ}d’ chagned pag a |?1°cﬁ°5'gf ‘H'E%?O"jc]cﬂﬁwﬁ'hﬂ%ﬂll “6R*8r ea

sel ected by thesedpbisl thateenmm Pllédheckiatrel .i NThe gnimgrihecrmennpdilofit i on
areas includes,iAgR4i £k C&éfﬁ}meﬁakénsmfacfﬂﬁnaﬂ M@n %ﬁaﬁiﬁéiéﬂ"%ﬁzé

t hrough 2c, which can identify the base statlons hr ou 2c that cover
the conmmuni c@YET BHEBL-anthe FeREPIITAEPBIPHALLCE ﬁé"éf‘f‘?’c ’-FcP‘t‘%fé’rEB
conmuni casi on ﬂrmtimha]:l”bmtrdemilsfsy.ohhef copnletcaigmal.area such as the

cell or sector. erﬂed‘épa%{.] %%tt'ﬂ“ai?& ?:J:.Qh% £ 250298 §§€£J§Q§1%@n£@r°”9h
2c includes addresses 0 e ations taﬁrougﬁ c, an ase station
| Ds. The recelves a control signal transmitted from the mobile station
3 via the uplink channel. The control signal transmitted from
the mobilile station 3 includes data that indicates the
20 communication area selected by the moblle station 3. The data
indicating the communication areas includes identification
data specific to the base stations 2a through 2c¢, which can
identify the base stations 2a through 2¢ that cover the
communication area, and identification data specific to the
25 communicatlion area, which can identify the communication area
such as the cell or sector. The identification data for the
base stations 2a through 2¢ lncludes addresses of the base
stations 2a through 2¢, and base station 1IDs. The
identification data for the communication area includes cell
30 IDs and sector IDs,
The radio unit 22 receives a packet including data and
a control signal, which includes control information £from the
mobile stations 3 via the uplink channel. The uplink channel
is the channel that is used to transmlt a control signal and
35 a packet from the moblle stations 3 to the base stations 2a
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i dentification data for the comrunication area includes cell 30 IDs and
sector IDs. The radio unit 22 receives a packet including data and a
control signal, which includes control information fromthe nobile
stations 3 via the uplink channel. The uplink channel is the channel that
is used to transmt a control signal and 35 a packet fromthe nobile

stations 3 to the base stations 1 th ¢c. JTh Lin nnel

i ncl udes a dedlg%% uegg' gﬁénﬁ‘é’f u?%ér?: icéalnﬁ #\%ﬁ%&é‘%ﬁff ﬁs%&q%?kggc‘%g?r%’ﬁ?l e
station 3 and thahidscddiyhdumbly vhed &F v3ctampbliebtayiet 3nwigl heharadi ons 3.
Furthernore, the, dedi cahed.ghagnel ipolifas,a dedigalad Ssphyaidsal sdata

channel, and a dedi cated p%;l cal control channel, The shared channel and

dedi cat ed physTegiheFReEe e hdhsel dadicatsdd chpgnet Ansirdesng t #rAGEefol
si gnal and packefsichleadiiékaingd , 48 aeakcLedd pRYs dmndditdod dtsedel or

t 1 tti t trol ' | 1Q.Th b ' it 2
Lo L0 LB SRR Eansh el he abddRFoR RRFREDE, B OF SBRATE Win'aghd
transmtted tHoxt heanshiticingt the conBroladignapeand palckett 0 Thecdedidiagedni t 22.

For exanpl e, the, Dasqbadd MI0ERSH 10 1 HNided®BoP GrafbEL Sid 1 3he dYnAEBESI NY,
such as channel ‘coding, data nodul ation, and 15 spreadi ng nodul ati on, on

t he packet and$¥#lrol signal. The baseband processing unit 23 obtains the
packet frxom the buffré uvdkebhha Cprddedsiniggnahits inpperEsoms t hagaant r ol

unit 26 to the_basehand, processing unit 23 The, hase rocessi.ng unit
23 al so perf Or%oqsqsgﬁgp %Jﬁro%epsascﬁ‘r?g 'fuoé[r1 %R Eg-é'kse%gnaa?\ldggo%%t ?:6?“ s‘:st anal
recei ved by t hto rixéi mobiiiet spatidqrpB . csthphputy Hdepatebhadraddoovetti2dg uni t

23 perforns sigheleRnPEes HHUbassisdhdPrebatiiilg v€e 0 NRrrEfhA signal
denodul ati on, and despreadin o

, on the pg ket . and_control signal. The
baseband pr oceRE$fF AhREr ?§°gt GPeShERBeL, ERE1VEY PATke °ﬁ“ﬁla["3r ThufP8r 24.
In addi tildh, tsprdssisgandd@tatioocessithy packe R3ndnpattreheigesdi vadecont r ol
signal -to the bgﬁaeﬁarnq pHitidssdfig dii& P IhRh144 (ARl fisoid PRFKRERE BuSer ‘

transmitted to t
24. The control signal is input from the control unit 26 to

the baseband processing unit 23, The haseband processing unlit
23 also performs signal processing for the packet and control

20 signal received by the radiounit 22. For example, the baseband
processing unit 23 performs signal processing, such as channel
decoding, data demodulation, and despreading., on the packet
and control signal. The baseband processingunit 23 stores the
received packet in the buffer 24. In addition, the baseband

25 processing unit 23 inputs the received control signal to the
control unit 26.

The buffer 24 holds a packet to be transmitted to the
moblle station 3 and the packet transmitted from the mobile
station 3. The network interface unit 25 obtains from the

30 buffer 24 the packst transmitted from the mobile station 3.
The network interface unit 25 transmits that packet via the
natwork 4. The network interface unit 25 obtalns the packet
to be transmitted to the mobile stations 3 via the network 4.
The network interface unit 25 stores that packet in the buffer

35 24,
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nobil e station 3 and the packet transmtted fromthe nobile station 3. The
network interface unit 25 obtains fromthe 30 buffer 24 the packet
transmtted fromthe nobile station 3. The network interface unit 25
transmts that packet via the network 4. The network interface unit 25
obtains the packet to be transrn'tted to the nobile stations 3 via the

network 4. The net rk h%e 258 %n ?ﬁ fst% gsratél%tuggyﬁ 6% tbge buffer
g

35 24. 12 The contro un| contro e ra Fo unit
processi ng uni Pr&®ssing lwéttvb?r kargpetvericlinier o Uqh*ezéont'f#“el conggpd 26

instructs the g QgUBhbtAfctld thedPsdid Jrie bﬁaééitcran!selad the & ff1c
conmuni cati on area through a control channel, such as_a_down] i nk common

control channel°3ft 185 FW%P@H%&W?O@“@WQ%EP“WB} &hapaet s FeaRly, the
control unt 28s gefwndtifk cdomméRtohtrosicgaahel b &dwumakmeamn&ﬁ:aif iC

| oad. The contr.ol nit, 26 then t.s t e e ont.rao nal tothe
baseband proc%l%as'}nf?é unl?re‘zgpeﬁ%eﬁ?%i&iyd g‘ﬁ?%"’j‘%%&tgﬁ‘f rﬁ ge%%:h %5 2

si gnal gener at eehtxpelt hbgraht wbichidinel2des itbm trﬁfﬂ;&sbbathd Tpﬂmssphg unit
23. And the ragio E@L:hea% Eheg%ﬁbtg%nwateaeemwi 53 hARRk o iU LRRE

control channel, such as t downl1 nk comon control channel or downli nk
shared cont r ol PXIRRFFIRS $REE Bt r SPeURPELD P Hdn A2a PRE2ERR oS JTOREFGal
i ncl udi ngyo 15sigl'fa16>§i!iﬂ%k'&tedhﬁyntlfd)ecrorﬂ:fro[mhhll.e g6 afremStite aidedaniing

comruni cati on b stati c niga € he
utilization ra e ssqﬁg ﬁﬁgﬁ é%ee pa(a:tk gﬁngm \%\A% L%Q q:h Qé}“"
vol ume transmi @Q%ﬂwle%ianmméﬁetmtsaé@mypah anclzasanm dayaldpbi | e

station 3. thecémical ceﬂeia@.i dﬂfanﬂé‘ﬁk(ﬂ:t SodR1itk mareanssitdad chanddie nobile
station 3, which are held a, and the

nunber of robile staf |c8ﬁ§r%1 Rﬁi"ﬁﬁ%a??%rl’éﬁr%%%‘?*tﬁ? i WJ?%H‘&%F packet s
hel d in IShe bfdf eex@rplem, tthe bmgwbegt adfi omolPidle asttttﬂemtsr o fperfaradngThe

nunber of nobi é@mn%}xataa@@an%m{ frReboge quamuehcaalﬂn tn%5cm¢hﬂéa@ibase
station 2a in the communication area i s unber mobi |l e stations 3

connected to tﬁ%"‘?-a&rhﬁ ﬁH]tizgf_io:FhJénte of the h:l.gh speed packet channel,
which is the data velume transmitted/received between the base

station 2a and the moblle station 3, the total number of packets

20 to be transmitted to the mobile station 3, which are held in
the buffer 24 by the base station 2a, and the number of mobile
stations 3 which are transmission destinations of packets held

in the buffer 24 by the base station 2a, as the traffic load.

The number of mobile stations 3 performing communication

25 with the base station 2a in the communication area is the number
of mobile stations 3 connected t¢ the radio unit 22. The
utilization rate of the high speed packet channel i1s the
utilization rate of the high speed packet channel to be
transmitted by the radio unit 22. Therefore, these are known

30 in the radioc unit 22. Accordingly, the radio unit 22 inputs
to the control unit 26 the number of mobile stations 3 connected

to the radio unit 22 and the utilization rate of the high speed
packet channel te be transmitted by the radio unlt 22. The
control unit 26 then generates the control signal including

35 the number of mobile stations 3 and the utilization rate of
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utilization rate of the high speed packet channel is the wutilization rate
of the high speed packet channel to be transmtted by the radio unit 22.
Therefore, these are known 30 in the radio unit 22. Accordingly, the radio
unit 22 inputs to the control unit 26 the nunber of nobile stations 3
connected to the radio unit 22 and the utilization rate of the high speed
packet channel to be transmtted by the radio unit 22. The control unit 26

t hen gener at esthpdiBneperdspafkat charnet AFrys £Remnthh&ddr wobl 1%2-
stations 3 andakhendiftirhiezas ixyaa.ate of 13 the high speed packet channel

I nput fromthe radiQ, unit 22 e traffic lo ont
ref erences the buffgh f,nt t%a—‘}g]nge%?%encteosjc é‘gungQF 24 %bfarl o
transmtted tothéetotmli Inambsr sctﬁatna@ksts el itranhel bigd é'-lo Zhe byotiide base

stations 2a, g@ %Itawsr@@ia qf, pRYI du%fakaﬂ %g}stﬁevﬁysehs@s@ia&ezarmm ssi on

destinations o acket control unit 26 generates the control

si gnal i ncl udi ﬁ@et‘l‘f@“{?&t éPFEnE&bf‘b? attatdepdr 3oMhHeR @K then dreREmgfiedr of
nobi | e stati ongestifitadnares the gackasgm Slﬁ'ieoﬂonﬂibldﬁﬁit rzatgafb&:a(tiastﬂlﬂ

packets, and the % ogf fsﬁ,BBa ngt‘l.gaf%%%%te 9b1i rxlxletd 'gota :mcrrfOI gcltt.e

communi cate wi FR™ He Connimi ca |on ar B3 Ser"ect ed
by the nobil eas@dtheomaniherfof mnride stiahighsi s whAphtaneothhdranamisiiamit 26

fromthe Sebaagltﬂr&%aﬁlw 4HY badRatdS adal 8¢l dradeie igagontrol unit 26
obtains the control signal received b the radio unit 22 fromthe mobi | e

station 3 via the bggél?&?&rﬂf"d’d’éé:s?ﬁg 89 5PRt5918 FRCWIHRAGR Y ¥R B %0bt ai ns
data fromthe meviie®lstauignal, imhtied c«mﬂm&abesﬁsﬁeamnmnecaedow am@a

sel ected by t hﬁoggppgtgtf ALion 0:{ A1 d Q%n@%gt{lﬁl %oﬁltg.-gﬁ

control 20 uni con s fhe an rocess unit o unlt
22 to transmt 26 hEremcihe bca@epnednbmq%%wt PB#‘Sz i aMehé HPgﬁltsﬁé@d

packet chennel conbesn hhﬁt dato&tlamdha:ahlmt&be si@eamw&atréarbyaimaram cates
t he communi cati o

specifically, gt azrozn?f;g'f‘ U f"c”% Vertggigyt%v i%ﬁéﬁﬁ&@&.{&)grgges&;;\/bre

assli
unit 23, The control unit 26 obtains data from the control

signal, which indicates the communication area selected by the
moblle station 3 included in that control signal. The control

20 unit 26 controls the bagseband processing unit 23 and radio unit
22 to transmit the packet to the mobile station 3 via the high
speed packet channel, when the data Iindicating the
communication area indicates the communication area that is
covered by that base station 2a.

25 More specifically, the control unit 26 assigns the high
speed packet channel for packet transmission te that mobile
station 3. The control unit 26 inputs the result of the high
speed packet channel assignment to the radio unit 22, and
instructs the radio unit 22 to transmit the packet in accordance

30 with the channel assignment. The control unlt 26 instructs the
baseband processing unit 23 to obtain the packet to the mobile
station 3 from the buffer 24, perform signal processing, and
input the packet to the radio unit 22. The baseband processing
unit 23 then performs signal processing of the packet to the

35 mobile stations 3 and inputs the packet to the radio unit 22.
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speed packet channel for packet transmission to that nobile station 3. The
control unit 26 inputs the result of the high speed packet channel
assignment to the radio unit 22, and instructs the radio unit 22 to
transmt the packet in accordance 30 with the channel assignnment. The
control unit 26 instructs the baseband processing unit 23 to obtain the
packet to the b|

t at 3 f buf f 4, f
processing, an gﬁ?s‘l'ﬁé ggctf&?t“rsog% ergaf"grﬁzﬁ tggr %%emebasr%é’r?
processing und tth’z‘auyhemepbiémspeeé|pgnahtpcrtmm9§.| irg agtotrdangeawhth the t he 35
mobi | e statl 0N shlid abDRUhderdd'AaBREEL ed By el B0hE-Ydn13226. Lootie radio

unit 22 transmts e pac e ‘stations hrough the high
speed packet ciaindhe| ponkxncdr yaht 2 tiddi§ot h%giﬂ?aﬁhEI“wéi"gﬁHEWBe}r F9€r uct ed

by the congrol étﬂdett 3G anbRl 8s1dhdrda & heOMob@he UBtAL 26 o St Agfd Paset he
upl i nk channel for packet transm ssion fromthe nobile station 3 to the

base stations®®Ed %aﬁ@\/m le, the control unit 26 determines not to
transmt the packefledamwiile,niis tentstadt ot 36 Wiedernhsesiaba tonthrowmitg t he

communi oat | on. (e 98% POLLISHBILE LERANTIRAER L) ARSALAH GGG bY

t he base station I S case he control unit perfornms no
speci fi c oper attOAPHIRYR tilge %MW°$FB@%%§%$%HPW‘?B’-%°P&&‘PG uni t

22. (MOBllE STéadvdddd ¥ thewisd srdtion Za. t ke AN tesé) dhb@dnkrobainddes an

15 antenna 31, radi_o unlt 32 a_ baseband ces ni nput
unit 34, an ou%%utp SEFAPE™85 RO, EE\?%‘P e??ﬁﬁ%‘rﬁm t% gr&l t%‘uff%?s%?f’dand a
control unit 3BrocEHssimgbuhit @t:’-aan@rr&ioc@mm%-at es vm th the base stations

2a through 2c [gohfEr SPATYGLfati on area, such as cells or sectors, covered
by the 20 base stations 2a through 2c. The antenna 31 transnits a packet

and control signal PRPEROWE mFife PadfBe Uit ft@tiAR BalsReHiNS Gfs 2a
through 2s Thenteniiaenna 2lrd®eunes Bhe pacisebaaddpromdssohgsegial3aaf,rom t he

base stations,2qLALOW 3¢, A obPRE 2ntRe48 1 @ {416 LRELLAMY bn32 36,
a buffer 37, and a control unit 38. The moblle station 3
communicates with the base stations 2a through 2c in the
communication area, such as cells or sectors, covered by the

20 base stations 2a through 2c.

The antenna 31 transmits a packet and control signal input
from the radiec unit 32 to tha base stations 2a through 2c¢. The
antenna 31 receives the packet and control signal from the base
stations 2a through 2c¢ and inputs them to the radio unit 32.

25 The radio unit 32 transmits the packet and control signal input
from the baseband processing unit 33 to the base stations 2a
through 2¢ via the antenna 31.
The radio unit 32 functions as a notification unit that
notifies the base stations 2a through 2¢, of a communication
30 area to perform communication, which is selected by the mobile
station 3. More specifically, the radio unit 32 notifies of
data that indicates the selected communication area, through
an uplink channel such as a dedicated channel or shared channel.
The radio unit 32 transmits, for example, a control signal
35 including the address of the base stations 2a through 2c, base

15



25 The radio unit 32 transmts the packet and control signal input from

t he- baseband processing unit 33 to the base stations 2a through 2c via the
antenna 31. The radio unit 32 functions as a notification unit that
notifies the base stations 2a through 2c, of a comrunication 30 area to
pertorm comruni cation, which is selected by the nobile station 3. Mire
specifically, the radio unit _32 notifies a that .indicates the

sel ect ed com‘ruﬂ??:%’tqeraF%ﬁl IPhP&‘@Ft"éH‘%%‘F |tﬁﬁ bRRg RS LORE £ 2 Y4B cat ed
channel or shared Chandioc unflte32 adltipkexes3thd cantsmll sigialr imclaning, a

control si gnal b, el dhagedfis 90" EoimadgoRBRE! kAN e BagiepUON 20,

base 15 station sector ase stations 2a through

2c. The radio EW-’&“QJ-Z’WMWQIWWJ{WW#M data in|thein idikghan®sta t hat
i ndi cates g he smnme@;at kOAnSHAE  WhbAR. t he Taaske;hulﬁi@abudhag @& heloagont r ol

signal s and dat a, upl i nk channel nd then tra gm Ti me
mul ti pl exi ng o?“%‘ﬁ'ég'e"ﬁ’ﬂﬁt'fﬁ 8% Hrd s "Bg'ta?ga" fﬁ’%ﬁ???‘bﬁmeﬁiﬁ toffr ol
signal. In acactsaimeewith tie conntsDhuniinilis,3the tadio adid 32mdétiFdenotifies

the base stalipfs wihd BEQPOLSGel BRkoLoE ARLAL AL RS EHSicé‘?Jseq:txgd

communi cation are transmts a packe
whi ch i ncl udessegatad OHEURAIRE LA, (45533 Eate hEkalghti=e Fff’ri(mg’r’ﬂif:hézshar ed

channel ofo t hetfgskintitised padRet, Cﬁiu@iatiacahaamiatﬂbe ﬂﬁdrbasunﬂatazns

functions as recep n uni a caontr na si gnal
i ncluding a pa%%ef °l"§qi rans’:ﬁﬁrf’{’g% ﬁ acsheams‘?at | ongg ; %‘rcc?ﬁﬁ R 2c via
t he ant enna 31phii¥isaladata ghiannd2. |nputs the recei ved si gnal to the

baseband processi ngpHgi {2t oMl raad!eenueigné?asr QCRe¥eptide ufQNtth@k Signal
including the traffic |oad via_ the downlink conmmon control channel or

downl i nk shar eBee%HHas|2 cﬁ‘?éh’fﬁ@?' 5#%%’]203‘}%& FigtRt 33°LPPe At AAFEETa pi | ot
si gnal throughttéesnoirteartrom the badwatet ionkhea kAtowgluRe vi32 hecdienaa a

packet. i ncl udi u he, ,hi e pagksl ay The fadi o
unit 32 maasurggs dﬁ;e r%{l{ei%ve itt 932 i\?\%gngt %geco%tgg eq(;ha% and &g
basaband processing unit 33. The radio unit 32 receives the

control signal including the traffic load wvia the downlink
common control channel or downlink shared control channel. The

20 radio unit 32 also recelves a pilot signal through the common
pilot channel. The radio unit 32 receives a packet including
data through the high speed packet channel. The radio unit 32
measures the received power when the control channel and high
speed packet channel transmitted from the base stations 2a

25 through 2c¢ are received, and inputs the received power to the
control unit 38.

The baseband processing unit 33 obtains data to be
transmitted to the base stations 2Za through 2¢ f£rom the input
unit 34 and card interface unit 36. The baseband processing

30 unit 33 generates a packet including the obtained data. The
baseband processing unit 33 performs signal processing on the
generated packet and control signal, and inputs them to the
radio unit 32. For example, the baseband processing unit 33
performs signal processing, such as channel coding, data

35 modulation, and spreading modulation, for the packet and
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speed packet channel transmtted fromthe base stations 2a 25 through 2c
are-received, and inputs the received power to the control unit 38. The
baseband processing unit 33 obtains data to be transmtted to the base
stations 2a through 2c fromthe input wunit 34 and card interface unit 36.
The" baseband processing 30 unit 33 generates a packet including t he

obt ai ned dat a. The baseband processi uni t 33 erforirsps % %? gtp CeSSI ng
on the gener aPSU THc 836 ahd 8t PBFSR ?q'ﬁihzﬂr,"cﬁﬁﬁ PR PReAFITS F8® radi o
unit 32. For eganr@i-aedbecmmm pubiEes 37 h@ndnotht&ihs pms fpankatsﬂrgnal
processing, - sugh, ag,aNae! e L0 Banfilidn3S MRUULALLLD o ARLISPE G3GR0
nodul ation, for The packeé nd control signal Pase and processi ng
unit 33 storesfrem theepenptrad upadtkdd tonthacLansbRaead Brocafdrgbbathsi3t-he

packet from the bufrher padeddifa pr3@8FbESd Aih1tT GARL Plersdomalsighalnput

fromthe control unit 38 to the b seba nit 3 baseband
processi ng uni P*3%L3{30G BB, IR R efjn?ﬂ‘ ‘&"858 ﬁﬂ%‘%ﬁn %ﬁ%%kbéﬁt
control signal raemhned 3Ryfroimethe Bals® s ot LomP24 tbrougie 2bas€£'os:tatanmfls 2a

I oegn oo Fotng Allng’ B ARARA"tn PE 6L SR:R0-MD | 103 PREECLTLAY 910

processi ng, suc as Chatn ng, data ation adi ng,
10 for the recéi—“?}éésd%k@fﬁd-cﬂ@;‘!"w céata éPm%¢w1°nTW%§§éwin9-

processi ngy uni Eoﬁ&h@tﬁéﬁaﬁehhﬁ.@backwhﬂdeﬁnwolfhaglhagel m bakdbeal to the

out put unit 35. The baseba rocessjn 3 data I ngl uded
in the recei veB PRI Bn{‘]ﬁe’% gp“%’ng%’ é\%%a %r?cf"ug%a jInn adr?l oir"l’eﬁt he
baseband pr ocessﬁlmgt tni thel BuBBat pplt S5.heTreebaseband orpressiggnatt 83 t he

control unit 38u5uid16HeNBMta WUHd1uddal TR Ui Q@t:aﬁrea b&éﬂe&n%m tiedalhom t he
nobile station 3 to the baseband processing unit he data,6 received by

the mobile sta?FBﬁr%‘qas“?ﬁbd‘ts -t oF% RAISEA Rt tﬂﬂl"t‘“ﬁ’&“flr‘?ﬁﬂ"l"ﬁé Pa&edind
processi ns uni 83 3thpradthdaeceiped donitio?Gighadutpthe tdetxat aniflfl3é.card

eyt o SEbPL R 58 Bl A Lot WML JPRLLE b2t on
mobile stat::l.on 3 to the bageband processing unit 33. The data
received by the mobile station 3 is input to the output unit
35 from the bassband processing unit 33, and the output unit
20 35 outputs the data. The card interface unit 36 obtains data
to be transmlitted from the moblle statlion 3 from an external
device, such as a personal computer, via a specific data
transmission card, such as a PC card. The card interface unit
36 inputs the obtained data to the baseband processing unit
25 33. The data recelved by the mobile station 3 is input to the
card interface unit 36 from the baseband processing unit 33.
The card interface unit 36 inputs data received by the moblle
stations 3 to the external device via the card. The buffer 37
holds the packet to be transmitted to the base dtatlons 2a
30 through 2c.
The control unit 38 controls the radiounit 32 and baseband
processing unit 33. The control unit 38 functions as a
selection unit that selects the communication area where the
mobile station 3 performs communication. The control unit 38

35 selects the communication area to psrform communication based
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transm ssion card, such as a PC card. The card interface unit 36 inputs

t he, obtained data to the baseband processing unit 25 33. The data received
by the nobile station 3 is input to the card interface unit 36 fromthe
baseband processing unit 33. The card interface unit 36 inputs data
received by the nobile stations 3 to the external device via the card. The
buffer 37 holds the packet to be transmtted to the base stations 2a 30

t hrough 2c. THE EBT'lttFBFf%ﬁ‘lﬂPaQQ’“cﬁﬁllPBFéin@fr%?d?'ﬁnaﬁﬁ1%’235%3'baE@Band
processi ng unléxai@lemazeceawﬁl unit 338sdretisi Qmm&ﬁnﬂcaﬁﬂneﬁiéa)ﬂiﬂﬁl t that

selects the cof ca a ret f.ation erforms
comuni cati on. rmﬁ]ig co%t?r taf&%l t]‘°§§ ”%R eastcig%"runl 2ats FETEPEA to
perform comurtaaundrabsed 17 on the traffl c load in a pl uraI ity of

conmmuni cagi on ar easThJ:QEntPS(ﬁmhf’Bat mﬁ%%eel £4} Exé@pﬁ?l BRL Sxdffic
comuni cation area wth the least traffic | oad as_the communication area

to perform cotfthie fchnconpupdsatdpr afeaykprousy FRy f(?étlé?,’?‘,‘g fmetheRanpl e,

the traffic |D&£bdﬁioeaﬁhgﬁmmiﬁftiﬂt0rtoaftﬁa ebhopgh dre f:nl Iftw'nnghaet hod.
A control sigrhal LS _i.n ut ta, the %nﬂol unit 38#r§glat he

processi ng uni dsghand Procegslpyg © tonfP st TERY 0 cfnatf'lrﬁs g? r ol
si gnal, which dstaiaged Mtpyltmmmwm s 1= @A VedabyY rt@ebawbandit

processi Rg unijz 334 Fﬁ'@ bCa%BEHh MHJes%@ngWi@%taeCtTﬁJ'%ohE@H 'uchiltoéld by
obtaining the traffic i on area included in the

control si gna™a¥rHet °EBrﬁl¥°ongﬁf'ﬁ’t° §8’53b’?%u9?§a&§1f‘ﬁe“t°r EFPEELF 0039 fRt he

comuni cat i on esteapminms ientiopl ered Naciudbérimithepben eccll aigoal. 3The
perform ng 15 caorppupi [ | [ gbdﬂn b, each
communi cati on &ar ea, 2 ‘ﬁ‘q'ttu:fe{1 %%%%%EFE?EQS?%gﬁ 1‘3%5 %a%l%gé aic& channel

t he total nuntfé?e%ff%(ﬂ@PQl?oq?@ ’PW?U&M%%%?%PI@%&WB&S 3 are
hel d by tise ba&&m&tna.baeﬂ@n ZﬂttnhrtaugbasaCstﬂ%n@heanuﬁb&igmfzmlal EEcEtathﬂS

3 which are transm Iy 20 I__destl Ratl 5 S %acke:t]s hg %‘ < bas
stations 2a tHFBUYR g NS FGFy " ?gé fhoPo 3R P° 3 ?raxﬁztg ePBRPCt he

conmuni cati on packet channel, the total number of packets to be transmitted

to the moblle stations 3 are held by the base stations 2a through

2¢c, and the number of mobile stations 3 which are transmission

20 destinations of packets held by the baze stations 2a through

2c. Accordingly the control unit 38 may select the communication

area based on the traffic load included in the control signal.

The control unit 38 also functions as an estimation unit

that estimates the traffic load 1in the plurality of

25 communication areas based on the received power ¢f the signal

received by the radio unit 32. The signal 1s transmitted from

the base stations 2a through 2c. The high speed packet channel

that transmits a packet including data, and a plurality of

control channels that transmit a control signal including

30 control information are transmitted from the base stations 2a

through 2¢. FIG. 4A illustrates received power when the radioc

unit 32 receives the channel transmitted from the base station

2a. FIG. 4B illustrates recelved power when the radio unit 32

receives the channel transmitted from the hase station 2b. 1In

35 FIGS. 4A and 4B, the vertical axis lndicates the received power
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area based on the traffic load included in the control signal. The contro
unit 38 also functions as an estimation unit that estimates the traffic
load in the plurality of 25 conmunication areas based on the received
power of the signal received by the radio unit 32. The signal is
trahsmtted from the base stations 2a through 2c. The hi gh speed packet
channel that transmts a Backet I ncluding data, and a plurality of

control channeF8ctHERT P¥aif8fi PORLISRHASAORE ghal a’l"ncﬂhl?dlhﬁﬁiﬁ»ﬂn 3.
i nformati on ar gnd{cutesi tl@@l fromthe base stations 2a thr ough 2c. FIG 4A

illustrates receive t.he [ uni ei v e channel
transmtted fromt hghg igt ek (“)'nJE ?éa.q:g'ﬁl %Eaﬁjlc’l?sst ?% egszr eceT Ve 1:povver
when t he radi othmhilgB3pepdaaicket ahapnehatnat extoemaist high transnissloase

station 2b; | Ny3pes! Gﬁ;e%a%duéhstz@@&&ﬁ&hf@lth@xe&nf{ﬁ CRhRsei N Lecei ved

power 18 recelved by the nobile stations 3. and the horizontal axis
i ndi cat es ti nel°WHE2RBIF AT PAVED o?h??ﬂef%&se‘"&"aﬁm aze notPaketSansmi t
t he high speedtamhﬁ:faneiiaafled iftthanne § eielonsiknd nanms&imaf&_mower.

The radio units 2 nsmt the ntrol channe ow trans si on
ey s ot obasd holle Fapminoetigh Sreabrosieg by Tpodh Al R TR BNe base
stations 2a anda Zd:nd abdis gl titlef f the daddd nmit (2@ doqmnt:arnoﬂmalr ahe

covered b1Yo t heﬁfglb@ﬁ@a&Eﬁt:kggﬁ:hagﬂef-nd T?nhrh&i-é t Eix@ ral8 Jnddi 2 UB't‘heZZ does
not transmt the spee acket channel. Therefore, the radio unit 32

of the nobile™eits BFl%t’S"‘rse%EF%%"%P?lif kBe coRtFRl °Eﬁﬁ?\ﬁ’el“r ppgtdteft ed  at
t he | ow transnasshenopmansmAssDélpogely, Bbheordiaylye dtiEorereiveid gdwerchannel

recei ved by 1 ngeBR] LRaRhat 1403130k HP Wk hOB11d BEEHYGHS POURT odfy wilden the

control channel is recelved becomes | ow. anwh en there
are packets torﬁée’t‘f%?ﬁ?’ﬁé&'l Whep rfé‘eo&SBtﬁ?Jatth%eQaisar’FaCEB"e'&nG"Fhe
traffic |gad i mttﬁ'@on@gmmj cation areas covered by these base stations 2a

and 2b is large, tn aﬁ?% un h 2h§fran§_m ta%?g g q{l reegmggt det 20
channel . Therefore, "tR&Y il Cof T B 1 %8R
the base stations 2a and 2b, and the traffic load in the
communication areas covered by these base stations 2a and 2b
is large, the radio unit 22 transmits the high speed packet
20 channel. Therefore, the radlo unit 32 of the moblles station
3 recelves the control channel transmitted at the low
transmission power and the high speed packet channel
transmitted at the high transmissiocn power. Accordingly, the
recaelved power of the channel received by the mobile statilon
25 3 1is found by adding the received power 10 when the control
channel is received and the recelved power 9 when the high speed
channel. is received, and it becomes extremely high.
Therefore, the control unit 38 may obtain the received
power when the channel 1s received £from the radio unit 32, and
30 estimate the traffic load in the communication area by using
that received power. More specifically, since it seems that
no high speed packet channel 1s transmitted when the received
power is low, the control unit 38 may estimate that the traffic
load in the communication area is little. Meanwhile, since it

35 seems that hligh speed packet channel is transmitted when the
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3 receives the control channel transmitted at the low transm ssion power
and. t he hi gh speed packet channel transmtted at the high transm ssion
power. Accordingly, the received power of the channel received by the
nobile station 25 3 is found by adding the received power 10 when the
cormtrol channel is received and the received pomer 9 when the high speed
channel is received, and it becones extrenely high. Therefore, the control

unit 38 may Ob%'%.??l’-‘{qﬁ’ePP'é%Ii?eﬂigl'ﬁ)O\ﬁéP W%h@ th AAnBAY jestimatks kBatsr om
the radi o unit B, tratdic3lofbiinehe ddiunidhtich laead L& fdxgeCcommuni cation

o hi b Speed packePLEREMIGEE 112 ERRE O B S RELPRLE el SORP [ o
| ow, the controf timiteczdver\posi wreirethdgbnnde plliaf fohannkdas mr:etﬂved
comun Catd of Béfhdeh LhldelrelEA pbiier SI0efioh Ler3PcsfER Lhgiady 4B SPeed

packet channel 1s transmt 19 recerved power 1S
control unit 3Be¢givesht P%t"é‘et racelvetk POFAF fYhen BﬁﬂeF thc‘H‘é%o?ﬁﬁi‘i'i“Gét i on

area is |arge. ofhd£rhahi ¥R Yoonknda 591_31{ Qhaﬂﬁéi) A% eakewved eswwerartabl o of
the 1 ocel ved pOREReICHERCOTPLBRYEG P ALY hieh AReER R RS P
recei ved power mlrmed.nrbdramhahaelov( rheairedd potrée witemabhe h:eilotbmmnpill ot
channel) 16 "CEE! ¥Elasvlle e b3 13kgbhe MdHLeozec! ¥R BONELoD gifign sghe hi gh

speed packet channe IS re elve recei ved power en the pil ot
channel 10 is feteriaesnhapenq dyigs. sl??l%q dragket Fh%n’&:‘nt’-r’ofmﬁ-‘l'ﬂ"t"%é“
det er mi nes t hathé@hangblsfrd Ok ehe GiARRethdrthelneheitl@tel 1atliohef ahannel

other than thergidoted B3A0E wiohd NEnkBk 118k LindictelNedsDaemghion the

common pi | ot channel G §°Teceiv recerve ower when the ot he
channel is recehveechévswlowerzlae#r@ecamwbphmetl 38 qeﬁehve%tiﬁrmtﬂéé that

the traffig | ogdeidontiddd GRIFLAE GRehO8s firmtitdsS thattiite thRREWLI idna ke
control unit 3B determ nes, that the, hi ﬁg speed packet channel is included

in the channel *Bf ™ RAFCERD 3FPPTS M&F when the ratio of the received

power when the Meanwhile, the control unit 38 determines that the high
speed packet channel is included in the channel other than the
pllot channel when the ratio of the received power when the
20 common pilot channel is received and the raceived power when
the other channel is received is large. The control unit 38
then estimates that the traffic icoad in the communication area

is large.
In the case of FIG. 4A, at times 5 and 7, since the raceived
25 power of the mobile station 3 becomes the total of the received
power 10 when the control channel ls recsived plus the received
power 9 when the high speed channel i1s received, so it is very
large. 1In addition, the ratlo of the recelved power when the
common pilot channel is received that is included in the
30 recelved power 10 when the control channel is received, and
the received power when the channel other than the common pilot
channel is received including the received power 9 when the
high speed packet channel is received is also large. Therefore,
the control unit 38 is able to estimate that the traffic load

35 in the communication area covered by the base station 2a is
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20 common pilot channel is received and the received power when the other
channel is received is large. The control unit 38 then estimates that the
traffic load in the communication area is large. In the case of FIG 4A

at times 5 and 7, since the received 25 power of the nobile station 3
becones the total of the received power 10 when the control channel is
received plus the received power 9 when the high speed channel is

recei ved, so it3F%¥very large. In addition, the ratio of the received
power when the comanﬁhim thatheckass afcEEG vad,t sattinesi Handd2d the t he 30

recei ved Power A0 G HLE: AL Pho GBRNEIack®1EREY YEde 1 D dne! Bafiiel ved

power when the c e common annel 1s received
i ncl udi ng the ﬁeeelt}wbp@neﬂt@ti.meﬁbt he onﬂygwhspeeqemepwehah%ahems

received ig al §9e|c%rnQ§olTJ}ﬁrn%EQrfs reb88rONks At VRigmald. | SInaQa@itti%neSt | mat e
t hat the trafflc |l oad 35 in the conmmuni cation area covered b

t he base
station 2a is th® Faklgeof I\?é‘&nﬁh?‘?’e",edi ROYSR WRgRcths cppeon A ét cha 5 and
7, the received fusiediRicludednbihe z%balimm&o%eremhhen tthe ciwtreal  from

t he base statiaqgn_2b onI he, recei 1 2t 19“” I
channel is recelgve'?:le Fgeived 1 t?{ régpg?‘lﬁt?{ed gow?’fiqm at Pge "3"*
recei ved power ofhen mm cbmmmgnl pilathghaenrel iincladed \&ni thacrerpidedn t he

recei ved pover piQephgnid E@ss%hwl ﬁ'&%@f‘@hi thb QRitved wnd idesraaei ved
power when the channel ot her common |Iot chann Iah$cluded in the

recei ved 10 pok@redpinate,ft EBtS'I‘FH? Itr“fﬁe?e]fctﬂdei t hig® cH " 3g%%s able
to estimate thabvehed by ahkibmslecsttstilont2bel COIMAT -cadcoor&lnedy . edvieired by t he

pase station 28 Lyl !{ALeofEfO] Ghilld 18'adle S selellta bomhiRiGiilon0l N

38 is able to select a conmunication area he base station 2b where the
traffic | oad i $Te31%ntheRass sfatipp Abgihers ‘f‘h% teaﬁﬁﬁﬁuleaf‘ﬁ:ﬁweaw%etﬁ&r
per f orm ngs comnuaﬂ@n as0N¢AESetymmiiickt 188 Carsul Forsepeftdimidg), the
control unit %%mlim%n 1:e_oto estimate that the traffic load in the
Conversely, at times 6 and 8 (see FIG. 4A), the control
unit 38 is able to estimate that the traffic load in the
communication area covered by the base station 2a is little.
20 The control unit 38 is then able to select a communication area
in the base station 2a where the traffic load is estimated as
little, as the communication area for performing
communication.
in this mannex, the control unit 38 of the mobile station
25 3 is able to estimate the traffic load in a plurality of
communication areas based on the received power of a signal
received by the radio unit 32. The control unit 38 is then able
to select the communication area based on the estimated traffic
load. Therefore, the mobile station 3 is able to estimate the
30 traffic load and select the communication area without using
the control signal. Accordingly, the control lcad of the base
stations 2a through 2c¢ may be further reduced. In addition,
radio resources are not consumed for transmitting the control
signal. Therefore, the radio resources may be utilized for

35 data transmission. As a result, the throughput of the
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comuni cation area covered by the bass station 2a is little. 20 The control
unit 38 is then able to select a comrunication area in the base station 2a
where the traffic load is estimated as little, as the communication area
for performng comunication. In this manner, the control unit 38 of the
nobile station 25 3 is able to estimate the traffic load in a plurality of

conmuni cati on areas ba d on t elye f a,si naI ved by
the radio unitS¥5unifa g?)‘r\t P&F ‘(’Jﬂmet ghghénﬁrbégfe s"F‘S B gctte'ﬁrﬁf'?
conmuni cati on #waxaabased on the esti rrat ed traffic |oad. Therefore, the

mobi l e station 3 'swﬁéhsnwofau%%wﬁeﬁg’cé kabfdommuR@da k) 56L8Ght he

conmuni cation area W thout using he ‘control signal. Accordi ngI , the
control | oad oweltﬂf@maas&owaé%h@%afm sagheoEsseRt k58 TuaLitgr of dBaced. In

addi t : onTh r a?tébé’ﬁr%@uﬁﬁgﬁaﬁrrecamre&(ﬂislﬂHEdricﬂro hlhws:m ]E:l.tnl aaaimrceat rol

si gna erefore | e rces y u ize or

transni ssion. e T Fggf‘ﬁt Mgh% S:E‘F c&gg?ﬁ predr co‘?ﬁrﬁﬁ?ﬂ%ﬁ %he

perforned by tdxentmiidreltsfatfiiods Iheur¢dapt ionnpraddsysef The cosmbn@ilognit 38

may sel ect the, n f n b d on
ﬁaﬁa HIS'i i-&faéiv% @%‘%ﬁe ﬂdioﬁ%ﬁo&ﬁ’ Eith:Q: GVBI%E Fi%%kﬁﬂy 388

the reception g recel ved rece € radro unit
32 in additi orP‘tRi:W”c’rfa?ﬁ PEt?%‘&ﬂtW\rPﬁéi'EQﬂrﬁﬁﬂ?’&H’c‘?’é)ﬁharc@ﬁ““Fé’l“@%arrpl e,

the contreol USKdnndd {4 Idseliiea) eeoRitHNradod mhxtoa‘z t hfhé @BHPRoP iun@t

channel receiv o uni t. .32 speci.f e_.control wunit
38 obtains the éj@gé %&dﬁomrrﬁ%eepﬁjtoﬁeq%wgﬁn sul‘iho?s %b 1?1532 pow”écel ved,
fromthe radi cofitthe 320t TRHanadntansl thmisignsy tphierrtefrifnasnmoowesepmign

quality, such &6 thB&118¢ed Mk 1PONEa o@ftnbh@eauiv% p%v&&a|  NAt¥lthd€ tabognal to
interference power ratio of the il ot ?Fkﬁ/g on the received, power.

Note that the FTERPIICPORFIALY t“‘;? i d tB& fﬁ‘é"’r"eeé’eP\?EBr P8P si gnal
15 to i ntisr f eresicmtperferencd impwar aayleattanynpblime inokime, n@y itbeamn

average of theyd aGelydithddOdetndfh192d! pdwds BAEHGREDGD 1 POVE e redbb O

power ratilo.

The control unit 38 holds the predetermined threshold

value of the reception quality from the most preferable

20 reception quality. The control unilt 38 selects from the

communication areas that have the most preferables reception

quality to the communication areas that have a reception quality

within the threshold value as communication area candidates

for performing communication. The control unit 38 selects the

25 communication area with the least traffic load 1in the

communication area from the selected communication area
candidates.

Alternatively, the control unit 38 may hold the

predetermined threshold value of the traffic load from the least

30 traffic load. 1In this case, the control unit 38 selects from

the communication area with the least traffic load to the

communicatlion area with the traffic load within the threshold

value as communication area candidates for performing

communication. The control unit 38 selects the communication

35 area that has the most preferable reception gquality in the
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The control unit 38 holds the predeterm ned threshold value of the
reception quality fromthe nost preferable 20 reception quality. The
control unit 38 selects fromthe communication areas that have the npst
preferable reception quality to the communication areas that have a
reception quality wthin the threshold value as comunication area

candi dates for erfor comuni cati gn. Th rol _uni sel ects the
25 conmmuni cat|8?| L}rg'é:a\rﬂif’ﬁ tHEH ears°fmtra?f E?Cteaé Jt'ca?tq'on iCati

i forhe™ Fommini At on
area fromthe sstd&ictadgdsconmuni cation area candidates. Alternatively, the

control unit 38 mayy Qogqigh ﬁ‘% de{;_ &?ﬁ:lotlhr\ﬁﬁ.@'jje Vid €5 Ofe ltN & nle" agflc

| oad fromthe | east tra s case, the control unit
sel ects from t AeMEHHARXTLeBt ATAR a?r“e&%ﬂ-#‘f#i’e‘-qnea&“ﬁ ANV theatratFiche

conmuni Ca';s.:t on 8@ iW ¢dk tabxtamﬁﬂ?s‘a‘ﬂi@nl?asi bht Rileot i1 _t.—sewmt :dquaaalt@et asI
comuni cati on area candi dates for per ng___comuni cati on ontro
unit 38 sel ect E°F If&*F8 n‘ih@af?‘b{ch‘s“B%g&[ ﬁ&? Ef‘?guctt BeSEPmpR ?aetﬁ.ggl e
reception qual atga witbldtt28 traffloiloali fyeratiencomom idad i96| gaetthat
conmuni cati on gL ea o ofaMlidaL G rédegtlioh JBIISY. e EOREEN! b bs 3R

select the comMunication area |n consideration of not only the traffi c 5
| oad in the cofhfhieatedh Hrecumunicablepearerecpbrondtali PYefEPlexanyl e,

the contrpd unkacﬁﬁuf&qui&@fﬁ&mwammaman ateadd wattrhddetiitfnbr affic
| oad fromthe g ni (éatlon ar eas a,ge 150{9 de ee 9f, 1Lecen! 1.'0%”
quality. The coht RPE. 3P fepe 'f%"'oe | SR PE S0 &tll o HreA t hat
has a pref er abBemdd sedespt aomrquaiilctayibnometm@he@mm datqf(fncalm ishat
have little thaffig, Lgﬁgpoméﬂ%ﬂesmiﬂﬁw%eEhsirqaagbfgﬁaatIon 3

may sel ect a conmunicati on area where the traffic load is ittle, an
opportunity of 3RS RAMSCAPELA" GUATHEY L8 8FPHSERR fyneli® o % He YosBEYE on
qual ity i55prebppaituniticodratimgingcabidih askegisd appehsumtidleobtations

commu cat | on SSYHIE, bab%aRADh 2a5tididiY52c Aok D bRGAASY (9iidons 22

t hrough 2c and the
the mobile station 3 has a successful data

transmission/reception may be improved. As a result, the
throughput of the communication performed by the mobile station
20 3 may be further improved.

Note that when the radio unit 22 of the base stations 2a
through 2¢ performs directional beam transmission for
transmitting packets through the high speed packet channel,
two kinds of common pilot channels, that is, the primary common

25 pilot channel and secondary common pilot channel, are used.
The primary common pilot channel ig performed non-directional
beam transmission., Therefore, the reception quality found by
using the primary common pilot channel does not match with the
reception quality of the high speed packet channel that is

30 performed directional beam transmission. Accordingly, the
reception quality found by using the primary common pilot
channel is not preferable ags the reception quality to be used
in selecting the communication area for performing
communication.

35 Meanwhile, the secondary commen pllot channel is

23




the nobile station 3 has a successful data transm ssion/reception may be
I nproved. As a result, the throughput of the conmunication perforned by
the nobile station 20 3 may be further inproved. Note that when the radio
unit 22 of the base stations 2a through 2c perforns directional beam
transmssion for transmtting packets through the high speed packet

channel, two ki nds_of nnel s t he pr.j nmary. conmon
25 pil ot channé’lergﬁffn%% ﬁﬁ%ﬁ/&)%hﬁﬁm%r%fmtﬁlg I"'n g‘re s g(ﬁur ﬁjeo'brl nary
common pil ot chantisd highparefedr peckatoohdnnel! | dpnadbrdiaan,t tlmserest om
Therefore, the Jgeepy! plufipaly wsingu%e%cuﬁags,{ &%.*uwnhrmr 1% ¢ CQHERAe 1 | Ot

channel does not match wt reception e high speed packet
channel that |@a:!iehﬁ%r‘f%ﬁﬂedﬁwiﬂtﬁ@aﬂubéhﬁ t°rfar1‘-§m 559%#1’%@05?@#%@ Y,

thte r e]geps Ib Ion caua{aﬁiytﬁsﬂngsb»eusbfﬂ?d hewufmma&ccsamn 1|£Ha|n?his§ﬂ§ﬁm9| i's
not preferable as e rec i on qual.i use sel ectin

communi cati on gséﬁe?%'fe’peggﬁr nf r°&on%’h’n‘? cgsl RS IRTAPAE Y8 5 h{}‘
secondary conmreempihbtatcivanaseaif>r gerperiiorgrednounsnttilonaby wedng the

e ansi ool 0N | BebBELPAALLEG La A3sbliCHl] Gl SRESaRAT KBImBHAIEL:

Accordi ngly, the ception ality fou y usin e secondary conmon
pi | ot channel chaprepks widh Pher?%@etpt i &R dlifal PP?sb‘?l% h&ohisfilegpecthpacket
5 channel 1 hat cbsmaﬁiéﬁimd db&ECtHM bﬁam:ﬁd anedeptiom. qubheegf ofe, the

control unit 38 er S the n I on reaf r perfarmng
communi cation Y Siti at[jﬁ%’ ?e Sﬁ Eﬁﬁ % ff‘g%hd’pﬁg BRSPS RRW%ondar y
comon pil ot dlsanﬁefornm a:qus!uﬂqnall beam peasmbbelern sel ect the 10

conmuni cation area %%egox‘?&éi‘%n&%cﬁﬁ’td@QnQUﬁLéé ysﬂmoagnﬁ CL%&-%FR”:@“ the
fact that the high speed packet channel 1s perforned directional beam

transni ssi on. PAELERRADRNAALEOsPATReEHFpEELs eI FEPR DA PRAP SGgRI RS
assi gns aishannel fmfougacket ts¢amnbai swbanefl rsxatibe [B3searst atémdnpacidr 2a

through 2c to ttQ%nHRPHieonstf%inOPhé’mcﬁﬁclef QEAPMG} to the base statlons

2a through 2¢c. The channel assignment method includes a method

of using a channel assignment algorithm that selects the moblle

station 3 with the largest ratio of the average reception

20 guality value of the mobile station 3 over a short period to

the average receptlon guality value of the mobile station 3

over a period longer than the short period. This channel

assignment method is called "proportional fairness scheduling”

{see "Data Throughput of CDMA-HDR a High Efficlency-High Data

25 Rate Personal Communication Wireless System”, A, Jalali, R.

Padovani, R. Pankal: Proc. of IEEE VTC2000 - Spring., pp.
1854-1858, May 2000).

When the control unit 26 of the base stations 2a through

2¢ uses proportional failrness scheduling for channel

30 assignment, the control unit 38 may select the communication

area for performing communication based on the ratio of the

average reception quality value of a signal received by the

radio unit 32 over a short period to the average reception

quality value over a period longer than the short periocd. In

35 this case, the control unit 38 also functions as a calculating
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transm ssion fromthe nobile station 3 to the base stations 2a through 2c.
The.channel assignnment nethod includes a nethod of using a channel
assignment algorithmthat selects the nobile station 3 with the | argest
ratio of the average reception 20 quality value of the nobile station 3
over a short period to the average reception quality value of the nobile

station 3 over lo eriod
Seal omment mer itk BEAL 330 eRT s ERERaLIS ob e cfSLd i cadtl A ATy |\
Thr oughput of CGDWe DR a shoglt Eﬁ-‘ﬂ-ndlt@ntiye Wgtﬁ%?%%%t@ﬂpéﬂ'mﬁlue

Communi cat i on t I o ad9¥@Ns tRe FadlgAi1onPr OC.
of | EEE WQOO#éﬁgprﬁlaﬁﬁé l%er%h&atﬁhlt R rtg V\haer? t he contifgl unit

26 of the based¥3¥ktyoRs Qéf%uﬁhce’z’@duﬁ’gsﬂb? cﬁ?&’-PiB % 32ai r ness
schedul i ng for chanpgé codtrasSugMRN calBELLH, rmbrumampaa nelye S@taet t he

cormunlcatlonae erform'n cormu at i nb t f the
aver age recept? %JQFF ﬁg%ﬂeﬁgp $on, ay gﬁg col \%g‘gbkj“t ﬁegrgzaiﬁcfrg'ogmt 32
over a short peoithe taverhge m&pg:aoneqeptitynvawal ¢¢ar \rhleydongarerdoderi od
longer than thg, Sé?.%rLepe%ei%q m:’%} bPi thet B5modt fﬁe:.sewﬁhewgcé%eal S0

functions as a cal culati'ng % unit that calculates the ratiog of
average recept PHrETGUERATY UndE k- olere épﬁ?éiff-cﬁHX'o&hFoc‘{"rfé%v‘é’i‘ja’béa
recepti onggual bwam tRe r@¢elvéed POk dithNgticH R cobfibn Y10kt @anned as the

reception quajit ecaﬁ.g?dsfx%r?pl légeziC% Ved?P'Ly 3t2he '{lﬁédlcgn!t’m:i u%%.‘t §B m%ncont rol

unit 38 cal cul af exa aver age reception
qual ity val ue S¥mis the mdveptipegquaditye sued méh&g@qﬁédeﬂtnmrqﬁﬁltihpy val ue

over the |ong pgsdfQfka ailwesir aspaﬂ@rﬂguahlw :I.ﬂftei:-f'@r&mmﬁﬂw@i":@tiﬁhannd
received by the radio unit eCIfICﬁﬁDﬂX t he con%1 unit 38 10

obt ai ns the re®®i R 555R&Y R ?‘hlc\ﬁhis&ﬁ“ he R85 pFHEt TeRgAYRY P9 recei ved
fromt he ¥s|adi oTheidon3201 Timel tr 38t calculates3Bhe eerafe is:epiidon epadidityn

quality, such @?IGJT%JE,%C@M{%%OBQ“E&:Q& tBCtnd %%%h:!gd fuée%tughga?eln%d
signal to interference power ratio he receive | of signal, based on
t hat recei ved ﬁm over the long period, and calculates the ratio thereof

based on the found reception guality. The control unit 38 then
selects the communication area with the highest ratio as the
20 communication area for performing communication.

Note that in the case where the radio unit 22 of the base
stations 2a through 2c performs directional beam transmission
to transmit a packet using a high speed packet channel, it 1s
preferable that the average reception guality value be

25 calculated using the secondary common pilot channel that is
performed to directional beam transmission in the same
direction as the high speed packet channel, and then the ratio
of the two {the average reception guality value over a short
period to the average reception guality value over a long

30 period} be calculated. Accordingly, it is possible to select
the communication area for performing communication based on
the reception quality in consideration of the fact that the
high speed packet channel is performed to directional beam
transmission.

35 The control unit 38 may also select the communication area
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15 The control unit 38 calculates the average reception quality value over
the. short 'period to the average reception quality value over the |ong
period, and calculates the ratio thereof based on the found reception
quality. The control unit 38 then selects the conmunication area with the
hi ghest ratio as the 20 comrunication area for perform ng comuni cati on.
Note that in the case where the radio unit_ 22 of the base stations 2a

through 2c per +BEeRstifieEatiamerf theRabtifstRaskin fFhe; SPRRuEAron 3558k et

using a hi gh spees wmaﬁkﬁwdtaagedne bbmﬁmiqxtafoarmaebhbaa dohehavartage
reception quaI| y.,val ue_be 25 cal u a h eco y pi | ot
channel that "B‘ r FOFPTRIP f8c%ﬁ' Fect %%%yligg%u%r%ﬁ}mgs%?%ﬁ: %g{qlﬂéqgane
direction as thhe rivpiragpeeecqretdat quatdryevalasmpvelren t¢rg period. oforhe two

(the average rggaplione QabhlyoyhUE BMELE BHObreadfitithdriiitrRygr age

reception qual It al'ue over ong 30 period e cal cul ated. Accordingly,
it is possiblevebis@fethe -"E”r‘l’é-"cﬁ?r\ﬁ%lﬁf&f“l bhe FaFgessr vakig Gfnthg ratio
communi cati on bas@d eﬁerat&iﬁrees@mdmeuamty tvyu.ua s hdaiadt pardda tbe fact

that the high eed Jac ket channel erf di.r ect
t ransni ssi on. §§B €3ﬁt ForeRmi" gga ey Al so se éezgt o) %% h%‘? (?’at Fon area
25 in consi deraﬂ-ym-of Théeontabliwnitodd seledts GQMﬁﬁﬁaFPmua#%if’éven

when sel egd | NOakbs ¢QMPAREGhi £ oBhuith LA A4n Hkohliehd Bbiiun Yatlbg A34ar age
receptlon quallag?va ue over a short Eerlo to the average reception

qual ity val ue BYER tRe Laxgest ratic £gpng to hhe eemmuRicabi?y reamavisg hol ds
t he predet erm gré vahuezotite ratlaeiohis hhertiirieahddd valhe o mThisecdrargdst

value of the rabip ;60leidlGd ¥ﬁaa¢%§mh§9§9ﬁafa9uguﬁu %agxee{rﬁﬂgort

perlodto t he" average recetlon qual ue over a long perio
signal . The coh??@linuﬂ?q cww%ﬂsn@&m tramethe fotArted FSH‘“&B‘%"é‘% for
perform ngs CONguLa cﬁddg_aaf;é@m the communication area wth the | argest

ratio found to the gg%m cat :J_gln agga h%g*,&g:‘ Q§i¥al ye %h%c;%tlg W thin
’ el ect’s

the threshol d val ue un| he™Cco i catl1 on area
with the | east pre@étfenmined traffic load threshold wvalue from the lowest

traffic load. In this case, the control unit 38 selects
candidate communication areas for performing communication,

20 from the communication area with the least traffic load to the
communication area with a trafflc load within the threshold
value. The control unit 38 sgelects from the selected
communication area candidates., the communication area where
the ratioc of the average reception gquality over a short period

25 to the average reception gquality value over a long peried is
the largest.

The control unit 38 generates a control signal including
data indicating the selected communication area. The control
unit 38 instructs the radio unit 32 to transmit the control

30 signal including data indicating the selected communication
area through an uplink channel, such as a common channel or
dedicated channel. More specifically, the control unit 38
generates a control signal including data indicating the
selected communication area, and inputs the control aignal to

35 the baseband processing unit 33. The radio unit 32 obtalns the
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|l oad in the communication area fromthe sel ected communi cation 15 area

candi dates. Alternatively, the control unit 38 may hold a predeterm ned
traffic load threshold value fromthe lowest traffic load. In this case,
the control unit 38 selects candidate conmunication areas for performng
cormruni cation, 20 fromthe comruni cation area with the least traffic | oad

to the conmmuni C%Q n are §ng‘t?% % %fg accln a‘)1 unity Da w?,‘%‘%r"}?}égmd val ue.

The control urff® g¥se HiTuNI ca
candi dat es, tfwmwmﬂnsmul:m ar®e Wh@#@un@hézrmlitdpéﬁxflhéhavg%@é‘c‘l

reception qua'éé@ﬁﬂ\/% %hﬁh%h&@rem&i {(Q@oki6n AURARAE) I HCEqd1eatadal ity
val ue over a long period the largest. The control unit 38 generates a

control signalchaf@eddi agd ﬁféﬁ‘&“?‘ﬁﬂl%“? g the RaFectediepimtmittEePeh area.
The contrgl wwt 38 instructs the radio unit 32 to transmt the control 30

si gnal i ncl udi | ndi cat | e sel ected conmuni cation area through
an uplink chanﬂ&fﬁgﬁ%'&s&gw channel or dedicated channel. Mre
specifically, t he thph comnundgat jemeredhed usingnsuch ascgmeinicatiani ng
data indicati 156 gﬁ,p%@isganm AL ERLAGH) o €Rea kbl KL S5 [dhecGnl 1 O

signal to 35t e ase an rocessing unit he radio unit 32 obtains the
26 control sidgiEd- ddnethf @GSByBYq'fé-%ﬁFrEﬁrf@ﬁF‘f‘ gabgtantlally the, SpRe
processi N@ Unidpexratibheas athieobuse tstdt 1onkt 2p/avee2bt hatn east r ®lthroughal in

the uplink ch | .(copmon_ chan t I LIRS ts
themto the bas 'stlca‘t'i fe °Afq F‘#g%e 8 cgﬁg‘ 18 M@n&% %ﬁ%’l%)? ﬁ?ext
communi cat i on amsehdd QsewglhsachsIaartmmnileat | on system 1l is described.

Al though om tted frggdgtn Gl Webmih Gackbn hbELEIMeskathOMaBALRCT 1 OF TS

bstantially the same eration as fhe base stat In FIG
S Thr ough- Fl GBEatien Reedashe,iha SommuRlq=Y100 1roa, Rrp Sfrort SR E AL  on

area i s dascribesh as th» exanmpiiation area included in the control signal
transmitted through the control channel £rom the base stations

2a and 2b 1s descrilbed using FIG. 5. As shown in this figure,

the radio units 22 of the base stations 2a and 2b transmit the

control signal including the traffic load of the cells

20 respectively covered by the base stations 2a and 2b, to the

mobile station 3 (S101). The base stations 2a and 2b transmit

the control signal using a downlink common control channel or

downlink shared control channel.
The radlio unit 32 of the mobile station 3 receilves the
25 control signal including the traffic load transmitted from the
base stations 2a and 2b, respectively (5102). The mobile
station 3 raeceives the control signal through the downlink
common c¢ontrol channel or downlink shared control channel. The
control unit 38 of the mobile station 3 obtains the control
30 signal, which is received by the radio unit 32 via the baseband
processing unit 33. The control unit 38 obtains the traffic
load in esach cell from the control signal. The control unit
38 then selects a cell with the least traffic load as the cell
for performing communication. In this case, since the unit of

35 communication area is a cell, the mobile station 3 selects the
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To begin with, a conmunication nethod where the nobile station 3 selects

t he communi cation area based on the traffic 15 load in the comunication
area included in the control signal transmtted through the control channel
fromthe base stations 2a and 2b is described using FIG 5. As shown in
thi's figure, the radio units 22 of the base stations 2a and 2b transm t
the: control signal including the traffic |oad of the cells 20 respectlvely

covered by t hePdHsELRELRYN BRAL 28Vary) thp sedgctpd ce%ﬂlsllé's%t atrerFoRtEstar) .
The base st atiofst 28 aﬁdtﬁb i\éﬁﬂ&mdtatﬁbﬁ BOgénddataisgaakonsidly Agdawnl i nk

comon sont ol  ehapnsh A« S9Nk Shees, S8 OLe FIAINGLnee A 0 LT

32 of the nobi receéi ves I ng the
traffic | oad tThesadte edit Bamft the mm@@ stadt&oor%m%tm@xzs thecagndapilvel y

(S102). The mopidea: $h %eogpﬁ;{kesﬁaafm tb@dQeahgmwltaaadontt%@%@nhme

downl i nk “conmon control channel or downlink shared contyol g annel
control unit 380 dihe REsReEtive bpse| Hiptiogsi g Fhronghcont (430 s gnal
which is received byntthe tﬁﬁﬂ thdlns323 dha zbhetﬂhasehmdnips Qressieigeuni t

33. The controLhunlot 38.0 Qggai_afflc gz.H‘c i:%%lg Sﬁﬂit erPet he

control signal &S E’r% gna PenSe ec sTa ce ast
traffic | oad aBaseh@t@@Ilbn #@ecpeﬂfw rfihegmeidn sitesien B . FRIPEFLLVEAYe, since

the unit 1f 35prkOWPAHNS RO 26E81VSs %hseddmbmen@taul Ecaristitir08a Frofl ects
the 27 base station that covers the selected cell ($103). The cq%ntrol

unit 38 of t het%BPP%]'%t“éi‘Fb‘h“%a&&Y@Pﬁ?é‘%‘“&’%ﬁf‘r‘ﬁ?‘ Pdnal ™08 brgebanfly t he
I denti fi cati onptadess sangt el ts 2B ectiedd dbasdntaisi data (Fhos5) adfbeusnritrd2 of t he

mobil e stat] onyd: (bbb 0B RAG8 oL A0e SA0L KRl cBodl 90dnd 1 hbEetBlidndthgane!

and transmits Lhe contro e Tespect i ve base stations
through 2c (S168%. 1Flﬁnf=h%i<lfé's‘@“st%&’i%n§“2-‘d‘%?d . thee FBESLuYEnad?
receive ishe CORd{iddtesi Jhdbwh balsddiviibhe iWestidy Qai'dlﬂnwﬂaﬂi?azﬂﬁ dehe base

station selected b he. nobi | e ation e c | unit
S5t bosi ves ChESTaRad By aPe akfe PiE ke 2 2 nd LBREEL hAELeoa's 0PN |
t hrough the upl®kélchannel . The baseband

In step (S106), the control units 26 of the respective
base stations 2a and 2b decide to transmit a packet when the

20 identificatlion data of the base station included in the control
signal indicates 1ts own base station. The control unit 26
assigns the high speed packst channel for packet transmission
to the mobile station 3. The radio unit 22 then transmits the
packet {S107).

25 Meanwhile, in step {(S106), the control units 26 of the
regpective base stations 2Za and 2b decide not to transmlt a
packet when the identification data of the base station included
in the control signal does not indicate its own base station
(§108). In this manner, the packet is transmitted only from

30 the base station, which covers the cell selected by the mobile
station 3.

Next, the case where the moblle staticen 3 estimates the
traffic load in the communication area and selects the
communication area is described. As shown in FIG. 6, to begin

35 with, the radio units 22 of the base stations 2a and 2b transmit
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processing unit 23 then denodul ates data (5105). The control units 26 of
respective base stations 2a and 2b determ ne whether the identification
data included in the control signal 15 indicates its own base station. In
ot her words, whether a cell covered by base station 2a or 2b has been
indicated is determned (S106). In step (8106) the control units 26 of

the respective Dbase statjons 2a acket ~when
the 20 |dent|TFB§P?%SH§?§5&°‘HT§QB§S°§ {l nf‘ﬁ Pﬁglg'nhlﬁeteﬁ g‘ﬁfrol

si gnal indi cateisarrded wntzkmsmbsn.atsmioiihe ¢ceaal)ol unit 26 assigns the

hi gh speed packet Cﬂﬁ‘é"&%z O{mP@%toftEacke ﬁ?.[gogtaépoﬁ Gemgybﬁéé‘s thation 3.

The radio unit 22 then transmts Meanwhi l e, i n step
(8106). the com¢Q§‘IV9l5ilnP933326>fo1th9@3W§p56??%%§§émsﬂ%ﬁrﬁ Bﬁst% bage 2b

deci de nots t 0 {£ANHst 22 aRRGkClantheRph s thdepddditcabi e doheref volie base
station included in the control ase

station (S108¥%: | Attareatiyatdr tlﬁ‘h%%Eﬂgtéqﬁogpaﬁgjrﬁ'{%tagasoﬁ? rﬁngh 30 the

base station, Mhrtnb meanradtﬁmrecramensﬂhecbmdompmhe ambinedk issteteiyed3.

Next, the case,ylighg 1418, 0RRloed kO S AdHIe P Lhgnnbl BEALE haad In

t he communi cation area an cormmuni cation area is descrl bed.
shown in FI G the taompeni piB5: whepne: hdsr aareivadt baged gin the ¥agedvefati ons

2a and 2bid r anséddr 138 ua aieelkadie it 82dpsedank control channel or high
speed packet chann I t g Tt%ﬁ Ie statlg_ c}é"\e"’%gfl)" The ho uryht 32 of
& PE&RSPed® T ReS% nnef recei ved

the nobile station
from each of thetib:ase tBe sntea:telm3 Powegnghh, tmd:ommputlsLJIOIteChemJt is0 t he

control unit 3@&0&43@% ' \(:%Iayret:bﬁr&prﬁcfvﬁlr Whish 3BeCatkalt adismdeie skatio

of the received power he common pil ot channel is received. and the
recei ved powerT¢fRiVest Heér %Pmelth? ac%%lu“&FhQP eRLAmateR WatndR®pi | ot
channel ) is receasex: 1based ohat kelleneiyetle 10Thowsmtirnpuiniyy 38 henadi 0

uni t 32 (S202) selects the cell where the traffic load is estimated as little,
as the cell for performing communication. 1In this case, since
the communication area unit is a cell, the mobille station 3
selects the base station that covers the gselected cell (S5203).
20 Step (S204) through step ($208) are substantially the same as
step (S104) through step (S$108) shown in FIG. 5.

Next, the case where the mobile statlon 3 selects the
communication area based on the traffic load in the
communication area and the reception gquality of the signal is

25 described. To begin with, as shown in FIG. 7, the radio units
22 of the base stations 2a and 2b transmit the control signal
including the traffic load of a cell raspectively covered by
the base stations 2a and 2b to the mobile station 3 (S301}.
The radio unit 22 transmitg the control signal through a

30 downlink common control channel or downlink shared control
channel. The radio units 22 of the base stations 2a and 2b also
transmit the pilot signal to the mobile station 3 through the
common pililot channel (S302).

The radio unit 32 of the mobile station 3 receives the

35 common pillot channel from the base stations 2a and 2b,
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For a cell with a |ow received power, or a cell where the ratio of the
recei ved power when the common pilot channel is received and the received
power when the other channel is received is small, the control unit 38
estimates that the 15 traffic load of that cell is little. The control unit
38 then selects the cell where the traffic load is estimated as little,

as the cell for erfo m.n ni.cat i a i t
communi cation af e%e %{VEI’F’Q a caﬂadgg untt B& Im'eé% atego?lﬁ?s :Sec'&ﬁﬁe %‘he base
station that cofethke tmessbéc'tmwebﬂ-lész@@nneza @& plyetgs rhe hreydit st ep

($208) are subspaifel MdtkoiNiIRd®. a8ne ToRBréDERHE ¥ QG LIRd Eace(&li%) shown

in FIG 5. Next, the case where the npbile station 3 selects
comuni cat i on SPahl¥as 84 RS e FPEP1TeS POUSK | ﬁrtﬁfegna&o\:ﬁrﬂ‘ﬁFﬁﬁf?‘Eﬁ?cﬁr ea and
t he receptson guabrtz;atc.fo thetrs gaalt ¢sverpadpg cdddredf ﬂhehmgansmﬁtunsas

shown in FIG adio u abeth
transmt the céht ‘f zrsl,’ usq'nlsfcf:udl Ry °tth5f?'paa$%‘r§hgﬁ %ﬁré‘{}ﬁ e
respectivel y covenes mylottmmse(sam:)u .onthe® gonhyoP uniy ih@eﬁfeﬁt# ghet at i on

3 (5301). Theybadi Ogiillislon? il @iMiTesS £5€ &R Otnai GAAl1 t BbLEGHnRg30
downl i nk common control channel or domnllnk shared control channel The

radio units 22CcoFmpMECaTdoa . trom B Page fAHPtagnAhal coYeRfhPe e thatot
signal toithe wabidie fibet pPBferdileorigbedtion quaminy,pté chedhmmenetayi®@d02) .

The radi o unit b Pkl ot
channel fromt hggﬁasg%ggat [ Oénéé_'i?%{&t59%635&%%%&3{2?&32?%3 %q'The rhg'dl 0 unit
32 neasures t héhpethreapldoaiue G30ie r'@%?elc\?éGrE?an‘ﬂﬂ‘F Gk Gﬁleﬁ%ﬁ]ﬁé’le and

inputs the resigbll Wi@ntfifs E@Q&ﬂf ekasiflid 1384 ifbeusentihothelBorit @] didids t he
reception quali

bover rati o i nerruemEr el A atarn SEALR SR e, ertetah Bade SRR 5070,y
usi ng thelpil ocasilydates r ahs nikisedasér cugiset tize cogmuphcption arharnndt
(S303). The conirolei) insRoSLlest St idis sQﬁé@tsS{:ﬁé b8 Be Q%aelwla&@»ﬁemgcover
the cell perform ng _ comunication, fromthe_base station at .c vers t he
cell that the selected cell (S305). Step (S306) through step (5310?
substantially the same as step (S104) through step (5108) shown
in PIG. 5.

20 Next, the case where the moblle station 3 selects the
communication area based on the traffic 1load in the
communlication area and the reception guality of the signal when
the base station performs directional beam transmission is
described. To beglin with, as shown in FIG. 8, the radilo units

25 22 of the base stations 2a and 2b transmit the control signal
including the traffic load of a cell to the mobile station 3
(5401). The radlo units 22 of the base stations 2a and 2b also
transmit the pilet signal to the mobile statlon 3 through the
primary common pilot channel and secondary common pilet channel

30 {5402},

The radioc unit 32 of the moblle station 3 receives the
primary common pilot channel and secondary commoen pilot channel
from the respective hase statlons 2a and 2b. The radio unit
32 measures the received power of the secondary common pllot

35 channel performed directional beam transmission, and inputs
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10 has the nost preferable reception quality, to the base station that
covers the cell that has a reception quality that is wwthin the threshold
val ue($304). The control unit 38 selects the cell with the least traffic
| oad included in the control signal transmtted in step ($301) fromthe
selected base station 15 candidates. In this case, since the connunication
area unit is a cell, the nobile station 3 selects the base stat

covering the §BfeRas¥dt EP thesgemizolspRit 38306The FPBEHAL T 2§ Sare
substantially the @aaptﬂ&; §h@p11(38194¢h hbrmsgheaémd(ﬁdsi&) oslthweignalFl G 5.

20 Next, the case where the nob siai By S& S e I on
area based on tfe j‘t“FﬁF??Ee‘T ?vﬁe he |§a?ﬁ%n ttzlairge ﬁ%g Eeg(a?falcept i on
quality of thetsagsralttwldelhhmm msess@mdm gonnen nglleity éBFPW\hIfﬁ@@am

transmi ssi ﬁgn ' %h ggb{?ﬁ% pafe QQQ{:PO?M bg andS215 1Qvs) | nTEEQonQroﬁ.hﬂxirtam 0
units 25 Sé stations 2a and 2b transmt the contr? Si naI

i ncluding the ?PaPPFE"ﬁ)aH‘Q)fb“a"caﬁqatﬂ'B“t e TR St FOEPEs © )1 The
radio units 22pe£f&mmaemﬁaﬁdmm2afm tha ahse statmnihat heoveirsot

signal to the bi | stat| thr r| nnel
and secondary & ﬁ pFidt 8ﬁanne °5Lg8r%g§fﬁ§l gﬁégg'&g’m ﬂtéyoé ct?l%

mobi | e stati onbaseenjat\ies thet covensirihec gahbrithsit b?scmlioan@l%ﬂéédndary
common i 4t CliaRAElby bEeRY HHe LESARMILY BoRASE 1AL ORENRA FREnED trBhe
radio unit 32 neasures the receive 0 %gsecond{;lj{a/ ggm gl | ot 35
channel per f or FBEe#H IR VRoHEI ¢ %@é%tr%@n{%ﬁ’%t RHOR s ¢ &% esul t
to the control substamflallyetieosdnieohs sitiep (3305 rideroughestepckiRliogrshywal ity,
such as the reg_ ¥g& power or the signal to interference power ratio, by
using the pilo S|gnal transmtted through the secondary conmon pil ot
channel from5 the Ne&ﬁecﬁha\/éamg’@%?a*’clﬁeogis?ét&ﬁélmﬁb 2e48m3 2DTPRFEOFH I ol
unit 38 sgl eCtp&obBﬂtilﬂﬁﬁ &hﬁhh&n: @&ad&dﬂxegs \isangoued&h&rhelcahhigmm‘tor m ng

conmuni cati on, F!8%1 LT§F| ?t&on,r tgi%ovyietrh ad ngggl f@t hq:% t he

nost prefer abI
radio units 22 of the base sta.tions 2a and 2b transmit the pilot

signal to the mobile stations 3 through the common pilot channel
{$501). The radio unit 32 of the mobile station 3 receives the
20 common pilot channel from the respective base stations 2a and
2b. The radio unit 32 measures the received power of the
received common pilot channel, and inputs the result to the
control unit 38. The control unit 38 finds the reception
quality, such as the received power or signal to interferencs
25 power ratio, by using the pilot signal transmitted through the
common pilot channel from the respective base stations 2a and

2b (S502).
The control unit 38 finds the average reception quality
value over a short period (S503), and finds the average
30 reception quality value over a period longer than the short
pericd (5504), bagsed on the found receptiocn quality. The
control unit 38 calculates the ratio of the average reception
quality value over a short period to the avexage reception
gquality value over a long period, found in steps (5503} and
35 ({S504). 'The control unit 38 selscts the cell with the largest
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base station that covers the cell that has reception quality 10 found by
using the secondary conmon pilot channel within the threshold val ue
($404). Step (S405) through step ($410) are substantially the sane as step
($305) through step (5310) shown in FIG 7. Next, the case where the base
stdtions 2a and 2b perform 15 proportional fai rness scheduling using a

channel assi gnﬁ%ﬂ%‘ g.%ggt;ﬂj{shh?agas eiscrl Pt?éj c ugggagjbg\% tat},eaaﬁ?§{1q_\gna| n FI G

9, the radio SRt ronsS I ransm he pil ot
signal to the ol thamabildastatipn éug#iletm therhane sithgloe Fhatcloverss01) .

The radio uni tﬁ?@sgieé{@d ZRRh| @s953L | Wred g%)véﬁr&’(b% g QEERY) RirkO!

channel fromthe respective base stations radio unit 32
neasures the reR§LAEF1BoNELhEIsaMAaS FEE%l‘V?éB‘E&HﬂHQBFItBP (SH2AAsRowy g

i nputs theg resudtriieQ she control unit 38. The control unit 38 finds the
reception quality, such as t he recei ved .power | I | ence 25
power ratio, by usﬁﬁmfhé: 8I Tot° gﬁ&’ﬁe R r‘g%ssemsfgé%la%%rgguab‘ﬁ]&)?hggegf%%&'mn

pi |l ot channel dimsmtiiopaldspactransniassontodt timdigh spedd maskessd@nnelhe

control unit 384 be%oé.bsray@f@ma&%bgﬂ salbl Yng Y8/ diRcRYBha A s‘rbort
period (5503), and finds'the average recggetsléggbﬂual | ts%laval ue over

period |onger Pe@P FRENSIRT 1SH9EP; LY FP@%O&? antPe LR8Pt on
quality. ibhe seadiodls 2ai tnd82b6 atritlsmies thlcpi Bt Gighalheo aties aghbinecept i on

over a1 ong pef oot S EREp AT EhERel fudy oiblcH POy SRR Milaky "D T
38 sel ects t hecemdn nﬁ-#httmmn&ﬂ-gﬁmml The redieinit 32 *fc&hediahddet he
communi cati on gf¢g@idiNid k8céivds! the t fLL |@bnﬁ;t.;aqtl o’.i SHaeGles ralaa base

station that covers, the sel ecs%ﬂ@%elF@SSQ Ste # tg_r ough step
($510) are suBRFARFTT| | SPTIPR °rou§ A} 8) shown
5 in FIG15%. Nekatidnse2easmd \@ber eTltdne:aldagemstfat&zomsameemahﬁbrmﬂvsﬂm
directional beﬁg&él’: aRgMm §sd Ofé».e%n&&ey hic@RmsRe g 103C K aftRANNShrtormed
directional beam transmission as with the high speed packet
channel, and inputs the result to the control unit 38. The
control) unit 38 finds the reception guality, such as the
20 received power or the signal to interference power ratio, by
using the pilot signal transmitted through the secondary common
pilot channel from the respective base stations 2a and 2b
{S602).
The control unit 38 finds the average reception guality
25 value over a short period (S603), and £finds the average
reception guality value over a period longer than the short
perlod (S604), based on the reception guality found by using
the secondary common pllot channel. The control unit 38
calculates the ratio of the average reception guallty value
30 over a short period to the average reception quality value over
a long period of the secondary common pilot channel found in
steps (S603) and (S604). The control unilt 38 then selects the
cell with the largest ratio. In this case, since the
communication area unit is a cell, the mobile station 3 selects
35 the base station that covers the selected cell (S605). Step
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and perform proportional fairness scheduling is described. To begin wth,
as -shown in FIG 10, the radio units of the base 10 stations 2a and 2b
transmt the pilot signal to the nobile station 3 through the primry
common pil ot channel and secondary conmon pilot channel (S601). The radio
uni't 32 of the nobile station 3 recei ves the pri mary common pi |l ot channel

and secondary, ¢ from t h t| v base 15 tions 2a
and 2b. The ra%ﬁsoorEHDH’ cihﬁgg 10})| eegéll v ?staﬁnee %s'e%tgﬁaary
common pi | ot cmnrmel tp:eotﬁgh reEep d$mﬂjt isbpwh beemﬁtransm ssion as with the
hi gh speed packet b, Pide | MRS cHaCabREIL taddt e 3B ddls B! 38
The <control unit 38 s the reception qual |¥ such the 20 received
power or the s‘FwniFétilﬁ%@rrPérjéhEE“ﬁﬁﬁa 19pi 2Ff thy trt?sflfﬁﬁ el Hr £BE si gnal

E r ansmt tt%d th%&umébggisecafwwmeﬁomrbaw ls@h t Lo e aﬁaotmr,]tlbafroeﬁpect ive
ase stations 2a an S age
reception qual ?IE%P“?%W%&(?QEQ | écgﬁg?f}‘ ﬁsfgéﬁé gﬂ&’eﬁ Hd’s g

average recepis chogualntBIG.alue 'meerraa:i.peunm Izangértttdﬂanstahsets:‘ri@nb
per i od ($604), 5 pased 18N Fied 30 ¢RL! QbR lsi¥nbPUIKL R ANY! Bfle L2 eg6CONdarY

comon pi |l ot channe e okt uni t culates the ratio of
aver age receptlent aﬁéﬂhﬁt sellarereeTRy Y each ofhbhe Ppae isfations Ra ‘é\F&“&@e

receptiongjual 2é )tovalélaosma statlong pRréwsh @he ldAmataR EhmpnCesABIB1LPI | Ot

channel found in S he,_ cont.r | t t sel ects
the cell with l'l‘?fg'ﬁ B e‘é’t‘m&g%‘*‘ ﬁrgﬁgt?ﬁ' tro 5“%‘?%102&?4’1@ . cggrﬁu%f&ggt i on
area unit is aumitsd 22tdﬁeth@thalse shagiionn 2 seﬂé!@t alys trppamb dhetbdilodn t hat

covers the sel e6dfe) £8lthe(mtie. s ttdRBn P2nk knbonkah pilieR skl are
substantially the sane as step (S104) through step ($108) shown in FIG 5.

Next, the case!SH¥)e the nobile station 3 selects the communication area
in consi dex ati on of Théerddiaf hhtt | 3@ bhé hmbiSacetatihor & renebhvesn thieen t he

pase stations %%b&r}‘iw%?ﬂ?ﬂ FHTBLRP A ¥28ke{1AASS AEQANELED Unit
38 of the mobile station 3 obtalns the traffic load in each
cell from the control signal. The control unit 38 then selects
base station candidates to cover the cell performing
20 communication from the base station that covers the cell with
the least traffic load, to the base station that covers cell
with a traffic load within the threshold value (S703). The
radio unit 32 measures the received power of the common pilot
channel received from the base station for the base station
25 candidates selected by the control unit 38, and inputs the
result to the contrel unit 38. The control unit 38 finds the
reception gquality, such as the received power or signal to
interference power ratic in the c¢ell covered by each base
station candidate, by using the pilot signal transmitted

30 through the common pllot channel (S5704).

The control unit 38 finds the average reception quality
value over a short period (S705), and £inds the average
reception quality value over a long period (S706), based on
the reception guality found for the cell covered by the base

35 station candidates. The control unit 38 calculates the ratio
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as shown in FIG 11, the radio units 22 of the base stations 2a and 2b
transmt the control signal including the traffic |oad of the call covered
by each of the base stations 2a through 10 2c to the nobile station 3

t hrough the downlink common control channel or downlink shared control
channel ($701). The radio wunits 22 of the base stations 2a and 2b al so

channel (87007 e FEFfan FEotpFioigars Y, Tafl cds pOHRES BELATRRD P | 01
control signal thﬂam@aag rtelqeptiwi fibelLbnyalupoveome rleingupetioBgopithene

nobi | e stationgg; PhiRjdigat 99 trafddda |2ad1bR Safdiaatek! £btumdn iherepat r ol
signal. The control unit 38 then selects base station candi dates to cover

the cell perfof&7%% %dctﬁﬁﬂfm cattoROPFEN: tiRd t 3R Sedegts oihe gt ¥dWBrs the
cell with sthetheaskrgbstidaittol Oam, tiis chee patacetidia eomididicacaverazeac! |

wth atraffic lP?v \c/]!thlcréﬁhq: thr tlolgt ta:.ollﬂ Qﬂgggs tFeraseagé Hlt 32

measures the reéce annel ‘recei ve rom t he
base station fbthat hevgas Ghstsaﬂ-laghereéér{(WQaﬂ es S¢eped’88 ) throngh &GRPr ol

uni t 38, and | p8yis) bhe ciiftuhtih0n iRecoiid Bk slg (3804 THA6AHA alepUni t 38
finds the recegkl on qual |qt'f}/ such ‘as the recei ve power or signal to

interference pbwk? tFH€+cBt | covered by each base station
candi dat eyo by usi ngw&bﬁ sﬁbhats Hegtnminizatioh bedtedq , tthechgte 44wt io0RTDON

Lt ¢ S0 F e 281 Etdanah 3ol OBAL ol S33eRLATS, A1y TG AEmd EEARAT

quality value over ort e avera reception
qual ity val ue Bethod, thamgobtle shativma s apiectp gptegththe seppes "(}G&I ity

found for the gebis cawawd A‘wrrebeibm S3ighat | ¥y easdidicaniiioz aant rol

unit 38 calcul gates_t ofteaver e_regce aLit | ue
over a short p ?o‘&"tp@ F%gg‘a Rfera f?c?g‘é%?)tlc?% qﬁ% ?,t-;P q'Ir%t*fgao{?/zér'&/tl/‘?ong
peri od f o5t heraded untbyared byse Atabinrs 23 &brmh:aﬁdl Fhecepntygadniil st eps
(S705) and (S79Q8) - tnkhe QQﬂéétQJ Vbt RRudghest fod hareg! lzoM t ePed@nkar gest

ratio. In this case, since the communicati on area
communicaticn from those communication areas based on the

traffic load in that plurality of communication areas.
Therefore, the mobile station 3 can select a communication area
20 in which an opportunity of communication is easily asaigned
in consideration of the traffic load in that communicatiocn area.
Furthermore, traffic load can be distributed among the
respective communication areas. The radio unit 32 notifies the
base stations 2a through 2¢ of the control signal including
25 the communication area for communication selected by the
control unit 38, by multiplexing the signal in the uplink
channel and transmitting the control signal to the base stations
2a through 2¢. Therefore, the control units 26 of the base
stations Za through 2Z¢ may control to communicate with the
30 mobile station 3 in the communication area notified. In this
manner, it is not necessary for the base stations 2a through
2¢ to select for the plurality of mobile stations 3, the
communication area where each mobile station 3 is to perform
communication. Accordingly, the control load 1n the base
35 stations 2a through 2c¢ may be distributed to the mobile station
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unit of is a cell, the nobile station 3 selects the base station that
covers the selected cell (S707). Step (5708) through step (S712) are
substantially the same as step (S104) through step (S108) shown in FIG 5.
10 Wth such as the comunication system 1, the base stations 2a through
2c,” the nobile station 3, and the comunication rrethod the nobile station

3is able to dgt ect thaﬁ c%r;@.{:m)ciaﬁt IePstﬁ‘%’i[ I 88 ca&gbi e&gl Vi Iy a13| gnal ,

by the radi o unit S on recei s T si gha s t t ed
fromthe 15 radfficinnay Z8rofonpapdcatinn odstle taseogyht ons ?hetlmmughol uni t

38 then sel ect %ct@PtrPQ%“Hgﬁﬂé QRapisa For performng comunication from

t hose conmuni cati on areas based on the traffl c load in that plurali ty of
comuni cati on ar eas TReTRERS oLk 15 pRatiddiel kO INSTLARE SR PPRANIRLLY of

comuni cats on gbmmAuribdtlonhtrdt aanowaabugmw tof tEemvBAlEd ia1onS3 @3si | y

assi gned n copsi der at of th traf ad th t
Fur!tgerm)rla, ?g?:‘bla@elsc;cl cQIQ(?ﬁﬂ 28t F‘ Ute Eﬁwoﬁé Crﬁsgéggﬁiﬁn ares

conmuni cati on &pedmcredae ke seuwnide ﬁtm@ghﬁmtasot hthe base stations 22g
through 2c of the,g 3&0' ﬁ,;]ga@iu' QC'&EE ﬂ%&ﬁ&nﬁ%ymyﬁh&ﬂda‘%ﬁoﬁrﬁ for

conmuni cati on selecte cont r ol 38, by mul tlpIeX|n? t he 5|gnal
in the uplink mEHh?‘me?t%d’nt Paﬁ§nf¥?|‘1"f§“’("ﬁ‘é°86i'\?'f‘o?r%? giarepsefhe

stations 1@a tbbﬂtlﬁdm 2EF1EDeKSf QEcthd Base Hatdlongn24 Th26udh zdmstmse.
stations 2a throu contr I to,.C m*rum t 0 bj |
station 3 in tﬁ@ g%rﬁﬁﬁmrrgét i) ozhesé’(riea Jg%tl 52?5_2 ¥1V: ﬁéﬁ%ﬁﬁgrfﬂ?tdﬁ% not
necessary for ttneommtswar:mmdzaxrtm@whilecst@waeéthme@hén pgiherality

of nobile statpRA%Oend Qemmﬂbﬁa&f&n ax&ﬁemgggye%fa fmb;d 8a u'atei on 3
is to perform communication. Accord t he contral ase 35

Cattone oo TheEoBRRba e, e HREST LARRE tREO RO hEtoat: | Bhe S ae a

result, i15is possrdgec cani beremlargae. control efficiency for comruni cation

of the base stationg, %@h&ﬂﬁ@zﬁg mzcra\eﬂishuﬁm 3Bbbt @ n3! BLdOBrAt1IRE RS or e,
it is possible to increase the ortunit
through 2c can transm the control signal including the traffic

load in the communication area to the mobile station 3 through
the downlink common control channel or downlink shared control
20 channel., In this case, the radiounit 32 of the moblile stations
3 receives a control signal inocluding the traffic load in the
communication area, which is transmitted from the base stations
2a through 2c. Thersfore, the control unit 38 of the mobile
station 3 may select the communication area for performing
25 communication based on the traffic load included in the control
signal. In other words, the mobile station 3 can utilize the
traffic load transmitted £from the base stations 2a through 2¢,
therefore, there is no need for the mobile station 3 itself
to calculate the traffic load. Therefore, the control load in
30 the mobile station 3 may be distributed to the base stations
2a through 2¢. Meanwhile, control units 26 of the base stations
2a through 2c control to communicate with the mobile station
3 in the communication area selected by the mobile station 3
based on traffic load. Accordingly, there is no need for the

35 base stations 2a through 2¢ to select the communication arsa
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5 communi cation that can be assigned to the nobile station 3 by the base
stations 2a through 2c. In other words, it is possible to increase the
service throughput of the base stations 2a through 2c. In addition, the
opportunity of comrunication for nobile station 3 in the conmuni cation

ar ea increases The 10 control efficiency of the base stations 2a through
2c is al so roved As. a ult, it poss ncr eas he, dat a

t hr oughput per feBlEsAtHRY ﬁ%ﬂ?qtbélgt%\hi&? 8 Ero“é‘a?tga" ‘f1°“t% 8t ichad! 8f the
comuni cati on eiebasédstattiomgky thirkegh 2cgeecapddstrivitedhe dhempbiiie t ar get
dat a throughpU%] taddllls! SackBfaftlly, 1P 160¥A AL £8UnBEorL AU hezo1

Fur t her nor e S T ase stations hrough 2c can
transmit the ceff¥agiensiygediithenederiishations 2RathFeugh é8d 44 tRelmprove

comuni catsl 0N %&£ a ££Q i BRPORL 41 wiHidhi Qﬂe&u&ﬁ!wwatabﬁ goyellddte @asnon
control channel or downlink shared 95'”3\ 20 _channel nthis b;as% t he
radio unit 32 SP"RWHCASEPRe rs°t°at"iso?’f§ o 8i TRAUL ¢ dift |"8I PEFLIA® FRel udi ng

the traffic | ofuictihert haprawvsBatactiraoughgnea, which is transmtted fromthe

base stations 2a t{?ﬁ?:ﬁ%ez&ontmir\ﬁﬁ%ezs B?erftfeoi%é@ tH@i&nQ%aoéhﬁoﬁlﬁh”Db' le

station 3 may sel ec e communi cat i on area form n% commini cati on
based on the t2afperfergnPropertdesrt nf%#i@eeénFPBPd“%-’l-fg%alt atn 3S-héhewor ds,

the nobilig st abbirel ﬁﬁmt @%I&dﬁ@nafwcn&ﬁﬂif 6r [thathévARSStAt M § Waknt he
base stations 2a throu

t t bi |
station 3 itseff® Jf‘EQE%F C’iﬂté‘f’e F%ré‘et ?‘gﬁe’hgc? F%‘g%"aﬁr%'g?g?e]g&é" Q,KF ﬁ‘éee %?r IoI ©
| oad in 30 t heanstmidtepethod do Shamaveragdi secertivadqualite vedge eMedt Rons 2a

through 2c. Néﬁsw@blaﬁio&oeas%lonuebian% ﬁfséiﬁtl%a&?e aa.amr%stiSa argeough 2c
control to comruni Cate wth nmobi | e station in gggnl cation area

sel ected by thB2#ghPPthe EPF%‘F\ °§ “l:f’a?%ﬁ"'%‘ FFS'FPF’C"W 83811% Bef9®Y, there
i S no nead foratdmribpbased toathe nsvedmgshrecedtidon q‘)a.t:Ettxe@mmheover a
comruni cati on 0 a a

control | oad o?&?f‘ e%gaéegga“% g%?éiyﬁ%%ggﬁ %f dhls Ehapﬁlus%ltifl ut e%gto t he
mobi | e st ati of X2suA§e g PRAEFOL wn#ts%@eg.ﬂﬂiecﬁothmﬁ?w%iemrﬁal

for performing communication using the same criterion as the
criterion for channel assignment.

20 Accordingly, the control wunit 38 may select the
communication area in which a channel is easily assigned, and
the opportunity of communication is esasiiy assigned. As a
result, it is possible to increase the opportunity on which
the bagse stations 2a through 2¢ can assign the high spee_d packet

25 channel for packet transmission to the mobile station 3.
Therefore, it is possible to increase the opportunity of
communication assigned to the mobile stations 3 by the base
stations 2a through 2¢. As aresult, it is possible to inorease
the data throughput performed by the moblile stations 3 located

30 at the end of the communication area. Accordingly, cell
coverage may be enlarged. Furthermore, the mobile station 3
calculates the ratioc of the average reception gquality value
over a short period to the average reception quality value over
a long period, and then selects the communication area.

35 Therefore, since it is possible to distribute the control load
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efficiency of the base stations 2a through 2c, and to inprove 5 the
efficiency with which the nobile station 3 selects the comunication area
as well. As aresult, it is possible to further inprove data throughput.
When the control units 26 of the base stations 2a through 2c perform
proportional fairness scheduling, that is, the 10 control unit 26 assigns

a channel for the nohile statjon Lth the Jargest rati.q of t aver age
reception qual F?yﬂi‘&lbﬁé’eﬁéf‘tic’ 55%8\;\%;’5%‘?9%02% 5gt ﬁ%e a"\’/oebrigﬁes}:%ggﬁ ;édn
qual ity val ue emé@rtharebprigppeve the consrodmiffdclency c§ghechart stations
cormuni cation %eﬁ%rr{%?gg,e‘icﬁ’”z‘chfs il thCAYREA0 IRRRRE! PRle QiR LY

val ue over 15 a's erirod to the average reception quality val ue over a
| ong period of threuaingtaperfammedely blihe MebLafi Btakdiop 832, As a result, the

control unit 3¥uomirrse ekhméd conmmuni cation area for performng
communi cation using _the sa riterion as i gn for chaannnel

me crite the  criter
assi gnnent. 20 Accof8fn@TyaeRhe 1REARTIAR uhft 238 H‘é{"%&ge&f’ e above
conmmuni cat i on Asseidnedremdbhdimenitanasd varieasi thanges gnedposaidlet hdlhe

Opportuni ty of LOUTIIAAL BBotdr G3°hb¥aes! (e dopfin foadiBhlibkea dndts

possible to increase the opportunity on the base stations 2a through
2c can assign Bhé khghsepter buckelect®dcdnidle fOmmyaiRatien ARA Ki%n to

the nobi | gy st ?blaﬁﬁoéniqubewnox&t_iioh i§ m&hbbebt QAsi BREWRIR bge.b 12,
opportunity of _caomunicatjon_assjgned to the no st gt S t he base
stations 2a thFBﬁgtf‘stc.st%i‘ﬁ‘ Fggé'g}"’l%f“i %“fped'é'ﬁab#%ﬁf 3“?n%?§’ats§ T4 dat a

t hr oughput per ottt 2hya bheearisl peoce st ingnenBt R3c A buf Bexr a# . tahmetwmkrkof t he

communi cati on apegr eﬁf‘eceﬁi'i: NG, Yanf 8l dontaRUCEA0E 29BY 28 neR! BldBdsebana
Furthernore, the nobile station 3 calculates the ratio of the average

reception qual PEGCY3INS UBYE23y DHEFET A+ BRI adRE &SP BRbY i%0h
qual ity vasue aversumstiamtdapeyi itk samd adbecthee dot EI6hez canmmeapetitiven area.

35 Therefore, si Bt g a8 eth na
the base ot ai i SnEcEubtigrts fRREEREny Relobliq BHO Gl 2ezgubhol gufiffer i) ©
i nprove the control TaefFadienesdtoR2 Hrapgaitiesinesgdves data and control

signal by sector. Therefore, the radio unit 222 includes a
plurality of transmission sectors 222a and 222b that function

20 as a transmission unit that transmits data and a contrel signal
to a moblle station 3 located in each sector and a reception
unit that receives the data and control signal from the mobile
stations 3 located in each sector. The antennas 22la and 221b
transmit a packet and control signal input £rom the transmission

25 sectors 222a and 222b to a mobile station 3. The antennas 221a
and 221b input the packet and control signal received from the
mobile station 3 to transmission sectors 222a and 222b. The
transmission sectors 222a and 222b transmit the packet and
control signal input from the baseband processing unit 23 to

30 the mobile station 3 via the antennas 22la and 221b. The
transmission sectors 222a and 222b receive the packet and
control signal transmitted from the mobile station 3 wia the
antennas 221la and 221b, and input these to the baseband
processing unit 23.

35 The transmission sectoxrs 222a and 222b cover respective
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2a through 2c. It is possible to further increase the data throughput
performed by the nobile station 3. 5 [ MODI FI ED EXAMPLE] The present
invention is not limted to the above nentioned enbodi nent, and vari ous
changes are possible. The case where a sector is used as the communi cation
aréa unit, and the sector is selected as the comunicati on area for 10
performng co

cation i escrib hown .in ,FIL G
station 202 i néﬁﬁh%’és ant® %:*fg igla rglﬁfd tf?lg Iés"}izﬁlif)m ﬁ?ﬁ]}drﬂ%gga aseband
processi ng uni 2228, axe aifdwar, Béveaem.etharantmméqmlmezmmlamd of

control uni t 228e, SNGR e basehalla PHOFAIN RU1INbbverba Yl ERE the aNd

network interface unit are substantially the sane as those in FIG 2,
a repetitive 65%&%?&)?1’6&% %i"é-r'i‘lefit- ey tRANFILSALOR O CEaFR 228P S R2P

nuneral s. sThergagdifve Wi LndPrudt1BRSETbh &he/ es&etaae%ndatazart@ Qﬁiﬁs’nﬁjt si gnal
by sector. Therefore, the radio unit 222 mc%ude o%% I|t%

transmi ssion s@cPBFELYY they mepide sEAtioR Pt o ®n unit
that transnits tedahsmisxion sertarsl 2220980k zneba:ambwlesmsﬂ.astmtaomﬁmed in

each sector andyg L6504 @ Y9k ed Baka' GRCpAERL Realahie AUl 6RLEQI, S1 ONal

fromthe nobile I ons ocated 1 h each sector. The antennas 22la and
221b transmit o8- pddlectrapgriasirpoteatiqfifat 24 gad ?4%#% tranfedt sidieon 25
sectors 27¢a apdcikeed MradwhDb:| etrd Aida0BmissIhe ﬁ&tﬁﬁ@aazﬁaland aubu221b

i nput the packet and cont a ed fr n 3to
Itrgzsm' SSi gn 558F8$ °229‘ gﬁﬂcég%kr %Ee\éf’ﬁﬁgc' 88 gﬁngencbco#c’stgé%&i%nd 222b
transmt the pabkepaciet toothe olobdilgnstatiiepst 3§ r doreherécikiisaddy pridessi ng
unit 23 to 30 ttQSnQIQPéAfonSL@éé&% §22’d anh 228Nt Ide &2 iAs8ektddhberolhne

transm ssion sectors 222a and 222b receive the gacket and control . signal
transmtted frdRPtPRPYRIS PRI REF; Hh t47D the RacCkeh*EARERI2SER ARCHPR . and
| nput these tOonIﬂe e bamskmipsdee Ssddtprani222 3and 3 ZEheatcansimad 3i ole

sectors 222a an g%\éeg %géggctlve 37 sectors. In FIG 12, only two

transm ssi on sect or
The transmission sectors 222a and 222b carry out

substantially the same function as the radio unit shown in FIG.
2 except for performing transmission of the downlink control
20 channel and high speed packet channel by sector. The control
unit 226 controls by sector. More specifically, the control
unit 226 generates a control signal including the traffic load
in the communication area by sector. The control unit 226 also
controls to communicate with the mobile station 3 in the sector
25 selected by the mobile station 3. The control unit 226 is
substantially the same as the control unit 26 shown in FIG.

2 except for performing control by sector.
More specifically, the contrel undt 226 obtains data
indicating the communication area selacted by the mobile
30 stations 3 from the control signal transmitted from the mobile
station 3. The control unit 226 instructs the transmission
sectors 222a and 222b that cover the sector corresponding to
the obtained data to tranasmit the packet to the mobile station
3. In other woxrds, the control unit 226 instructs the

35 transmission sectors 222a and 222b to turn the packet

38



222b are shown, however, they are fornmed for the nunber of sectors that
are obtai ned when the call covered by the base station 202 is divided. The
transm ssion sectors 222a and 222b 5 receive an instruction fromthe
control unit 226 to transmt a packet to the nobile station 3. Mre
specifically, the transm ssion sectors 222a and 222b recei ve an

i nstruction from the control unit 226 to turn the packet transm ssion
function on. ¥REPIHSFIARSEMGTLSBCPD/rs 222a and 222b then transnit the 10
packet. Meanwhil e, MBendifmesn Ieon cdattols BRAZM anels 222hstmudsi vehan

instruction f rQg‘g{mfﬁfsg-@érsoe'ﬂ??%;ﬁzﬁéﬁaf{lﬁézh?t“@%%* tnle S ARITKGIhalcd t he

nobi | e stations peci ransm ssi on sectors 222a and
222b recei ve ahsipst raserespotding tphehe phttadnednfat2 2t ot LFANIME Backet

transm ssipn fynekdOnol h@fdobilBests@ibI3$SI B oTRCEONSrdel22na NEorddN,
accordingly, do not transmt a packet. The_ trans SSI9$ sectdo?? b2 2a and
222b carry out UPLBFRAGAPPEFYSES fRe SHRARSMAASLPD POt OF Rt 4iP8 AT E® hown i n

FIG 2 except then tperfazket 13 ahsnhsei os £ ome tofont £f doWn lthdle reomeroltha0

channel and hi ghngpéaf}gn{)@%ﬂ:o?%eéo Q%:ﬁrﬁ@xﬁ[&rt'e {ﬂ% m‘% 1e S¥UH1 oA26

controls by sector. re Specl e control  unit 226 generates a
control signal 3i helth wgmrhlgatiphi erepselerked RY #6/H0HiI cati on area by

sector. Tig control ydRtt 226mAbSLcatiQnl adtod 2sCadgBHIRAl € M Fitet has,nobi | e
station 3 in the sector 25 sel ected by the . nphi 3. Thf cont r ol
¥acopq mEegis

| e station
unit 226 s sEEQESSHTER Poriqrmed RRRtECRIH S EDS EEERgUeT e & -
except for perbectorg22datandl222p, sawhors thicentpel iuhilt 2A6yand hasekandr ol

uni t 226 obt ai Hﬁigaztaaofiﬁfu sﬂgé, @qaw@? G GRbLA T APESc SRR B2 ¢k the
3 Ttromt

nobile 30 stations e control signal transmitted framthe nobile
station 3. ThePesntgtAtigni 1022617 RAFELELLER [ ERP RERGHLEPY PETEQEFRTE P22,
and 222b that engerrbhsmsaion ditbespezdan@niio 222be aglet aihoed dast atHeo

transmt the packelo o (g MRDILS Shalllh adcedds SIS a8 thon L he control

unit 226 Instr t ransim ssi on sectors 2a an to turn the
packet 38 T¢ begin with, as shown in FIG. 13, the transmission

sactors 222a and 222b transmit a control signal including the
traffic load of the respective sectors covered by the

20 transmission sectors 222a and 222b to the mobile station 3
through the downlink common control channel or downlink shared
control channel (S801}. The respactive transmission sectors
222a and 222b also transmit the pilot signal to the mobile
station 3 through the common pilot channel (S802).

25 The radioc unit 22 of the mobile station 3 receives the
common pilot channel from the respective transmission sectors
222a and 222bh. The radio unit 32 measures the received power
of the received common pilot channel, and inputs the result
to the control unit 38. The control unit 38 £inds the reception

30 guality, such as the received power or signal to interference
power ratio, by using the pilot signal transmitted through the
common pilot channel from the respective transmission sectors
222a and 222b (S5803}). The control unit 38 selects the
transmission sectors 222a and 222b that cover the sector with

35 reception quality within the threshold value, from the
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transm ssion function on. Meanwhile, the control unit 226 instructs the
transm ssion sectors 222a and 222b that cover the sector, which is not
corresponding to the obtained data not to transmt a 5 packet to the nobile
station 3. In other words, the control wunit 226 instructs the transm ssion
sectors 222a and 222b to turn the packet transm ssion function off. In

t hi th trol t 22 t bi |
Station 3 in PREMUBIAMPCHTT IR s f B2 SBPot {2 By Coles: AL PURbE TRt
comuni cati on hes e nestiesersbabile Iracspﬂomaualptm@sdtﬂne$rpeslﬁb¢sm by
conponent s ot et LNaN daiS hh ARSI M1 QBver Y © 52828x Ab 2R eotifh S Lhe

control unit 2 and base and uni t e base station 202 are shown as
procedures of themueationa(§8ftl202The gophFel Mplir30 sRéepEDHISGUFRRLOT

per f o(rjrred Py 1?#!9?1:1{& aibﬁiﬂts%beﬁfﬁﬁciacg %aiada&lczijé@m &fo&t&BDV\Elig?ﬁ:]I he
procedures in the transm ssion se a a in as
shown in FIG ES“T'??e“t%ri‘é‘m??Por‘sggZ&t %‘F%‘“Z%ﬁ% %%ge%%bqugﬁ'gﬁﬁﬂjé’
control signal sweduudsangiuhms.t raffhis kese, afinthethecspruinicatideotaren
covered by the, 2o, Lr.aD3aL93) 04n35AALS SRAAAIs87Sbd Bnb RealBREL ALY ali on

3 through the® i nk conmbn contro nnel or downl i nk shared control
channel (S801) SB%@P r@s’[ﬁe@f’l va2h (hadnre¥eEh hecEslectod Becing 55845 )y so

transmt ife pilot &hﬂ%nﬁﬂlt&ﬂmbldfetnshaum s3atbowgeridmtesntaen pi | ot
channel (S802). 25 The rad

it .32 of the npbile tion.3.r t he
conmon pilot cRIRREPL L9 h’e“? é‘gt?b% st°r°§ﬁ§mh'£ssﬂ£§tﬁgsec G gg'g aeea;nd
222b. The radi byuthd s¥depteadrmmnsmiesiencseddrpdds oroR28he Theetadid comon

pi 'ot channel , uﬁmg dﬂuiﬁig,merse%u& tcontteomelgqmt Ix?'th‘énhﬁlﬁﬁc cﬁa@n@pnt rol
unit 38 finds t

e reception qual it such as the recelve ?ME
signal to int ePf‘érféﬁEém’-E%\ﬁéP °|°&FF81 95'9“&% |tﬁg“’t%téaiﬁ FBTt’s'i“g?\%fF %ﬂsm tted
through the caamte pabetstatanncio,r ohe trdadipaspdc 2R ¥ greicedmgmiasspotralect or s
222a and 2270 (500%) 1aH1GaGRR"IA sUbLdx 3B SPIGER Y tnel hANSIY SELLILSCC! OF S

222a and 222b cover t e sector wth 35 reception quality wthin the
t hreshol d val ud, ¥high ggctransmitted from the mobile station 3 through the

uplink channel. The baseband processing unit 23 then
demodulates data (S807}. The control unit 226 of the base

20 station 202 instructs the transmission sector 222a or 222bwhich
covers the sector corresponding to the sector ID included in
the control signal to turn the packet transmission function
on. The control unit 226 instructs the transmission sector
222a or 222b which covers the sector not corresponding tec the

25 sector ID included in the control signal to turn the packet
transmission function off (S5808).

The respective transmission sectors 222a and 222b
determine whether the instruction to transmit the packet is
received from the control unit 226 (S$809). The transmission

30 sector 222a or 222b transmits the packet {5810} when receiving
the insgtruction to transmit the packet in step (S809).
Meanwhile, the transmission sector 222a or 222b does not
transmit the packet (S811) when receiving the instruction not
to transmit the packet in step (5809).

35 In this manner, even when the communication area unit is
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39 transm ssion sectors 222a and 222b that cover the sector that has the
nost preferable reception quality as the transm ssion sector candidates to
cover the sector for performng comunication (S804). The control unit 38
selects the sector 5 with the least traffic |oad included in the control
signal transnitted in step (S801) fromthe sel ect ed transm’ ssi on sector

candi dates. In th| cas t h mﬂénl cat uni t sect or,
the nobile stafi® %“3 Se%e’%t q{"ﬁle Eaﬁfs)% Ssi'e cf 3“"6?“ b Phat

covers the sel axexfosyblor opB8OEYRL LY L hemmcra(ﬁioumst ewldf agsignedhi | e

station 3 genez@t @fel NRMMAAREAPLoS| §R4d ieBE! lﬂilﬂgrﬁ\bﬂis%ﬁaﬂﬁni&t%mt he _
sector covered. by the_selected transm ssion_sector 2a or 222b. The radio

unit 32 nul ti pheSRRadngdYeoftheo| PRIYNEF2 TP B0RpISaRk HARERRSe, Sefydce
transmts g he tmrdugdputi. gnRie bppdtanhagerat atmomunaOs’a:a(tS%ﬂG:) toJ;Ee:dfrarfuhe base

station 202, the r 2 rec e C naI Iud| t he
sector ID sel eg?tgﬂmayatt%gn%g %% %[,,X %tf‘%“ gw%u Hcfga ansm ?‘?om t he
nmobi | e stati oni8 ishrogghblécto uplcwnkseharmélataThl@r@mmandaprS b®g unit
23 then dempdp b 198t S8R ). 1JdM 200k Gle lé'il t o£ 20 bohitn {139 020

station 202 instructs the transm ssion sector a or 222b which covers
t he sector cor?®%Ponding to the sector ID incl uded in the control signal
to turn tie packet nbwstrﬁa&.s'u.ﬁntrieumhinemcMonThetnomtsznumhtrﬁ2613

instructs the %ﬁ?@%@tggii%ns f‘&é Qrtﬁaﬁ!ﬁ%’i&ﬁoﬁﬁvﬁf %h&'ﬁ%&%iﬂt or not

corresponding 10 the sec |nc e control to turn
t he packet triraiHded 4n ﬂ&mc‘tqqﬁ#‘f’éf $i‘.(18908)1d the #%é?ﬁv@“%%’éﬁs ARssi on

seCL ors 222a apgle %?i%@ordfﬁcﬁfe%ﬂe mf&b@foﬁ Ezngylwts@us&twh vyOedf Gty t he
Coctor 222a or S IFAFIRSITTS PR ASERP =, o G aRtioh” r{rtei#artﬁ””%%é' on =0
I nstruct il t oavexmpEmrecebtlpacketlity shipe (S809)a smanmim tohehe
Lransm ssion sgfdlse?28Bepts P 3BadPls vithe S¥dNHhbnb fe@akel (S811) when
receiving the ThStFUClon™nof, Lo P0STT LS RRghelulIalep, (A%
the communication area when the base stations 2a through 2¢
perform proportional fairness scheduling as the channel
20 assignment method, however, the base stations 2a through 2c¢
may select the communication area. 1In this case, the control
unit 38 of the mohile stations 3 generates a control signal
including reception quality information related to the
reception quality, such as the recelved power or signal to
25 interference power ratic found based on the received pilot
signal. The control unit 38 instructs the radio unit 32 to
transmit the control signal to the base stations 2a through
2¢. The radio unlt 32 then transmits the control signal
including the reception quality information to the base
30 stations 2a through 2c¢. The radio unit 22 of the base stations
2a through 2c¢ recelves the control signal including the
raception quality information. The control unit 26 obtains the
control signal from the radio unit 22 wvia the baseband
procesgsing unit 23.
35 The control unit 26 obtains the reception quality
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35 In this manner, even when the communication area unit is 40 a sector,
the- nobil e station 3 may sel ect the conmunication area for which
opportunity of comrunication is easily assigned, as the comunication area
for perform ng conmunication. Accordingly, the base station 202 can

i ncrease service 5 throughput The opportunity for a nobile station 3 to

perform comu atlonlnt 0, ncatlo ea incre result it
i s possible toq'l PARFRAEYR ﬁa"g‘é‘f ﬁrtohusgﬁ r%frstsgﬂf‘ﬁ%tj %?/‘e ?%ntrr?gb‘f'f’et
station 3 | ocakédthen tded.condtes the mmm:wcteipcmonamitmmue vt in
the communi cat oy gF{ hadsSBOUE end Eb&incks rebBfie £6F fia1h by SELIRR! SdePaped on

the traffic load In the sector inc con S|gna t he

reception qual PH9i ReTiefe afckhsyy “H'-G\?cé9ér51$w s'aﬂeé-f"eﬁa?YbéhSe!‘%itjéd by
estinmatings thethtddid C3) ogghdq dthe reR@beLon oqubmgﬂ DEdratisk] O 'ﬂ'fe the 15

average reception quality value over ort per aver

recep'?l on qugl | P?tg?ifugn%%e% a%PSﬁngE?FJ;" 8 F‘?Gcag #1 FHREh BE L, the
nobi | e st ati onsalcsbdex thetdad Lioothaneiodat | The apearqmenit k¢ Haesisnatasons 2a
through 2c perfgéf%m 1%%“19%&“@&1%%‘%%31;% %G%Hl:ﬁ ﬁ%nt QPeaF *Jﬁ@ﬂeéhﬁo

assi gnment met hod wever, base stations sel ect the
communi cat i on AREEes¥ FatHe as é&géommﬁeieﬁ&mremﬁr%%POPhhe B tan

st ?t i ons Bo genierﬁémmscewxﬁih 1can:geal bajsalaludrcng d€Xaited *¥Htdlol.t Yrhe
information re at ot 1 a It u e re elve ower
or signal to 259 ﬁf%irf'mién%se"go%er ?a?l oun%l %aggﬂ"%h? RS9Rd887 % pi | ot
signal. The coh@sblsmﬂtpa@%ewmmeﬂ-sfqnmaqm transmisgrondo theametilie t he

control signal gkatibe baaﬁaﬁteﬁwﬂ&seaﬁaﬁw&nﬁc cov@®s’ aflbOglNbdted then
transmts the control nal ncl t he rgceptlon qual i t%/ |nformat|on

Lo the base 30 CPIPLFAL R TiARUGNESE bHAC SATEPD AHTBLES2 The To
stations 12a tReotksn Enamme:isvelse phekebnt Mehnshijim thaclondral unl:tes 26

reception qual blpYed 1bRRERWa3E- s tHIA0hAMNd Shrtilyt 285 A0 LYEra bl !
signal fromthe radio unit via the asefoan
when the base station that covers the selected communicatlon
area is not the other base station.
Furthermore, the communication area may be selected in
20 consideration of the reception gquality of the signal received
by the mobile station 3 even in the case of a communication
method that selects the communication area through estimation
of the traffic load by the moblle station 3 as shown in FIG.
6. For example, the moblle station 3 may select the
25 communication area with a small estimated traffic load from
the communication areas where there is some deyree of preferable
reception quality. The control unit 3 may also select the
communication area having preferahle reception gquality from
communication areas where the estimated traffic load i1s
30 somewhat little.
In the communication methods shown in FIG. 7, FIG. 8, and
FIG. 12, the mobile station 3 selects the communication area
candidates in conslderation of the reception quality first,
and selects the communication area with little traffic load

35 from thogse candidates, however, the communication area
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processing unit 23. 35 The control unit 26 obtains the reception quality
41 information included in the control signal. The control unit 26 then
cal cul ates the average reception quality value over a short period to the
average reception quality value over a |long period of the received signal
recei ved by the nobile 5 stations 3, using the reception quality

i nformation. The trol u pn_functions it to
cal cul ate the ralf #ﬁ&“&% afﬁgg%:% cf:r"r(ﬁlcol;l E?‘eﬁ%t Uh ?%gﬁggaa?ﬁg&soe ection
unit that sel eﬁt@t.hendomnmpemumma pied Wwikd Ptaﬁg@éitlﬂrawemtdsmt he
conmuni cat i on @k £a WhREE &ehsemwf%ﬁtengaal&fameaer rmsmmm cahi on,

based on the calculated ratio. The control unit t he base stations 2a
t hr ough 2c asstRfEOPREDLEALIPISPRERPD SBRER ’d'hﬁﬁﬁelnf thﬁétﬂPéﬁ'et?%ﬁPsm on
to the nols | e 3stsallieeRs3 d&mnn&betimseasbat |mdt1hate§0\mrs péer saliagt ed

communi cation area i,S ase its d t hen
transmts the 'f)amf?é\ica%/ggﬂ ans{‘ﬂ ﬁf‘r 0 tuﬁlﬁ i?a‘f%ﬁ-s%h a%%base
stations 2a ththn;gheﬂecmtholcmonmmmwmieﬂsarmrbase fremtthomet hat

covers the sel ggf & GQENMURLEANON tnd' @@mzﬁlﬁu%‘attiweaflw%nﬁié@céé AN
Furthernore, the communi cati on area %%/@e selected. in 20 consideration of

the reception utsaey Tatiehday fraperecad &drspy b theprPEmERLifatdAn3 even
in the case of afes KN Detlie0Brafiidiadal hidy Belimns séhecitanineh aalcisen ar ea
t hr ough estlrraéélpc{%daqf the traffic load by the nobile station 3 as shown in
FIG 6. For exa fhe nobile station 3 may sel ect the 25 conmuni cati on
area with a small estimated traffic load from the communication areas
where there is sone degree of preferable reception quality. The control
unit 3 may al so select the comunication area having preferable reception
quality from conmmunication areas where the estimated traffic load is 30
sonewhat little. In the communication nethods showm in FIG 7, FIG 8, and
FIG 12, the nobile station 3 selects the conmunication area
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candi dates in consideration of the reception quality first, and selects
the communication area with little traffic | oad 35 fronlthose candi dat es,
however, the conmuni cation area 42 candidates may be selected in

consi deration of the traffic |oad first, and then comunication area with
preferable reception quality may be selected from those candi dat es.
Simlarly, in the comunication nmethod shown in FIG 11, the nobile
station 5 3 selects comuni cation area candi dates for perform ng

comuni cation in consideration of the traffic load first, and then selects
t he communiWaatieelamhediswi th | arge ratio fromthose candidates, however,
the communi cation area candidates wwth a large ratios nmay be sel ected
first, and the conmunication 10 area with little traffic |oad may be then
sel ected from Ahrosisle statiodicdaipesing43 What is claimed is @ 1. A nnbile
station conpri si

rece un onf.igured tqQ receive_a Si
transmtted fromagrqu%on é'f'igtqoﬂﬁg 41&% ?el‘r’fftglaoﬂ remol[anégﬁt#ng[[?@d t 585“ mat e
traffic |oadatiom;a plurality of conmunication areas based on received power
of the signal reggei t [ QR upit nfi gur ed
to select a COITm(:?ﬁI égﬁl%ﬁmap@\ c;[ogﬁél.géc# 3%5&8@%3@%@ F?aéin g rao:ﬁ“{rﬂ'g?pc{fur ality
of communi cmmmmnlwtleasarbasdliased drheedaivatif powéroatl thee signahtrecbivey bhethe
estimation pithe plurality of communication areas where the

reception uni can recelve the signal; and a notification unit configured
to notify the ba@esﬂeatcxnonmbfconﬁgyr@d)nmwﬂacata commanizatiorelagea do feylore

sel ection :iﬁh{ Y 3 e‘g.] | I on

t hat | ncl udes arrgecrén?l on un@?}ag@q%f% ure xc@@gﬁet%s\c%sgdgunnﬁg tl'a‘?qcrsfg%g itted
from a baseesmnateadoly tf@nesimatmmhtbm ti‘m p*uwbtmfmmwm@tleetarm whemeathéi ¢ | oad

in a pl uralrbé%bégﬁunﬁgmﬁg%@gw%% based on received power of the

signal recelv receptio
a notrrcatlon unit configured to notrfy the base station of the communication

area selected by the selection unit.

2. A communication system comprising :

a mobile station that includes a reception unit configured to receive a signal
transmitted from a base station,

an estimation unit configured to estimate traffic load in a plurality of
communication areas based on roceived power of the signal received by the
reception unit;
a selection unit configured to select a communication area to perform communication
from the plurality of communication arsas based on the traffic load estimated by the

- estimation unit in the piurality of communication areas where the reception unit can

receive the signal, and a notification unit configured to nofify the base station of the
communication area selected by the selection unit; and

the base station that inciudes a control unit configured to control to
communicate with the mabile station in the communication area notified from the
notification unit,
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a selection unit configured to select a comunication area to perform
comuni cation fromthe plurality of comunication areas based on the
traffic load estimated by the estimation unit in the plurality of

conmmruni cation areas where the reception unit can receive the signal, and a
notification unit configured to notify the base station of the

comuni cati on area sel ected by the selection unit; and the base station
that includes a control unit configured to control to comrunicate with the
nmobile station in the conunication area notified fromthe notification
unit. 44 3. A conmunication nethod, conprising estimating by a nobile
station traffic load in a plurality of communication areas capabl e of
receiving a signal transmtted froma base station based on received power
of a received signal; selecting a conmunication area where the nobile

station persf or FlcB@munRENEM reBHod Ofbmprh rsﬁ? the plurality of communication
areas, based on estimated traffic in the pluraljity of co téﬂlcation

areas; notifyingeFieatingsley §t’§?li"|@n5t6‘f°”t prffic deascinegy Pl Bf CmmaficigRd:  and

control i NGréds thsabRADE rééémh@rh stgfﬁamamiﬁtts@tfﬁ)wd Babd &tatiobi basedit @hi on in
the communication area notified fromthe nobile station. 4. The

conmuni cat " YAGAET 8 @ Fac8VRAS9"Rker ei n the nobile station selects the
comuni cation ar egleftdge@d e@OmARERALON arél altidry m& 'hfd:@lié egtefiore pesfogning and
the estimal r?'lcrinutngcaa I)l!l (i’rolrr? ﬁ% pllur}altl't{(1 gf go'n%&m!:ét%n area asen gnaést%]ataacf Fae 45
load in the plurality of communication areas;
notifying the base station of the selected communication area; and
controlling by the base station, to communicate with the mobile station in the

communication area notified from the mobile station.
4. The communication method of claim 3, wherein the mobile station selects the

communication area based on reception quality of the received signal and the
estimated traffic load in the plurality of communication areas.
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