;e3eD: 6HTT , TITLE I | ON CLUSTER STRUCTURED MOBI LE

COVMUNI CATI ON SYSTE&MMW ON) CLUSTER CONTROL STATION, 4N l_%lIRO_
STATI ON AND MOBI LE GROUND COF THE | NVENTI ON Thi s application
cl.ainms the benef it of ®"PEpanese Patent Application No.ll-214180 filed
July 10 28) 1999) in the Japanese Patent fice) the disclosure of which is
hereby incorporated by reference. 1. Field of the Invention The present

invention relatesrip grmaliE enNVRPRIGRNI cation systen1haV|ng aline contro
station and a pruraliTy of ciustered base stations ase station for such

a mobi | e comuni cation syStEHRTER ﬁT%If%TU%%RtMQplé't’EaFOWUI‘ngW% Bont r ol
station, and a nobil e statSY®TEMO RASDeSTATPONONCOUSTER ReNgreorL Art FIG 1
is a dlagran1for expl ai ni a o, %

comruni cati on system The%@%@c%ﬁc% gﬁﬂssgbg(i%}hAW%&HI& 1
includes a Robile stationSMME)IAND) base 25 stations (BSs) 111 through 117,
aline control ' station (RNC. Routing Network Controller) 12, and a nobile
comuni cati on smntch|no statlon NBC Vobi | € Swi t ching Cbnter) 13. The

mobi | e conmuni RS R RN 3 s a switching station
designed for a nobile commmms:eetpmasmttm kclaimes thk bleinefiDbidL a

commini caton sYLbEILES SLALLAN AL A&, D) o9 L 9139aNe TP b

conmuni cati on sw stat a SW i on of a 1 xed l%tmo k

such as a 38 PubBicl bcﬁé‘dﬂ’eﬁ e{cﬁﬂmte%t%FRDFnglﬁl}cel ntthrﬁe case where
the nobi |l e comas€absaReS Wt GiHitth StAthOredy ificarbbirade@ensyation type,
the nobil e D QEJ UL 2003 2 conmunication switching station 13 not
onl'y supports the efreGer swi t ching functions, but al so supports packet
swi t chi ng functions, 1whi £l edifatsifsthwrfrce i bhono the Internet. 5 The |ine

control station 12 is conpegt %é&ﬁ@%ﬁ‘@@h%foﬁom&t‘é@ 'tQ:n SWhoghi 89
station 13, and to the glurall que stati ns 11 %0%5 117 When a
m 51”

comuni cat 8n reefiBupiratdone Vingedc ﬁPFoFOQ tiQMtrol s

the allocation aid a plurality of ‘clustered base stations, a base
station for such a mobile communication system, a

cluster control station, a line control station, and
a mobile station.

20 2. Description of the Related Art

FIG. 1 is a diagram for explaining an

example of a conventional mobille communication
system. The mobile communication system shown in
FPIG. 1 includes a mobile station (MS) 10, base

25 stations (BSs) 11; through 11,, a line control
station (RNC: Routing Network Controller) 12, and a
mobile communication switching station (MSC: Mobile
Switching Center) 13.

The mobile communication switching station

30 13 is a switching station designed for a mobile
communication network. Lines of this mobile
communication switching station 13 are connected to
another mobile communication switching station or a
switching station of a fixed network such as a

35 Public Switched Telephone Network (PSTN). In the
case where the mobile communication switching
station 13 is a third generation type, the mobile
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10 radi o channel s used by the base stations 111 through 117 the start and
end of the communication) and the like. In addition, the ling contrql
station 12 carries out a handover control when the nobile stﬁﬂh@hzhg noves
among the coverage areas of the 15 base shations 111 through 117 The base
stations 111 through 117 are connected to the line control station 12, and
carry out radio comrunication with a plurality of nobile stations 10 under

the control ofcéRfluhiic® WY ki 2Enshat k@B tidn Moy s &A%ﬁssebpbﬂiso _
signal protocols (air interfaces such as . the Frequenc vision Miultiple

: t
Access (FDMR) , tHEnELiBHAHd &WW%?MJ%E@%Q“@TDI% ToRHRPBPYESi on
Mil ti pl e Accespa¢kBiAswirtashireg efphoyednbet wedrch hendlabes stahheptamd 25 t he
nobi | e stationto )| Iger}ql%atcommnication with one nobile station 10 in
t he nmobi |l e confruni'cation System shown in FIG 1, radio signals are
basi cal | y 8éxchanged diredthe Yprerconipedr ftisdtivaent 3 hies ngpnhecldedst at i on

10 a_nd t he basgostabl &%H’ﬂi&"bérﬁmﬁﬁﬁé&%oﬁe%%ﬂﬂ&i ié@a@iéﬁi ¢g,10. In the
particul ar case éh\(;gva?\/_n(ic n FI ase station 112 is cl.ose to the one
i

G 1,.the b
nobi | e station?®® & PUHoHE ERCREr BRAG 7L AHET ghts $HFUMRhe nobi | e
station 10 35 hle. seWhehoat kenmmnbiies thomune gaksan iswgetldmatsd at tla 13 via
t he base stati 1 h i ontr {410 . ile
station 10 OP " U?’O%%C?tl- gsén%ggcs’ﬁf ?%m%ﬁgtrfaolcsaﬁ%. an]\'e/}g?g?fﬁggggsgg station
112 towar 49 a FT2dari 6hamaftly HespdskYsthei baselF st iminlin Prepugh the

hangover i's rraﬂﬁﬁr@mt Be akasend lféﬂ@rt?]ﬂ-l'ghéogbﬁﬁnuh&%lﬁtitoai,i Qihcillﬁhén or der
to conti nue co ni catjon. In_other words, the ne, control station
12 controls th l%ﬁ%%tﬁ%ﬁfstjs%nast?'ﬁ ﬁﬁﬁgé’%temgassé%%«fja?i’oﬁ#mm ch is
used for the coammhesatiwn avhandoeenobphérstlamihen 1the reppihe base station

112 to the basgrgtabnon olkbvéddadfng! $8eSWo d herdddectorhe base
station f gmthe base station 112 tot se station 113. In FIG 1) a

e b
solid |in&2ar rB3FFofrEHPIH o td}’?cé‘bqr&?o% i ndi cates a nor nal
comruni cation, and a dot tBte |bhaseastatdopsi Atli,nghroutgho 1dir @ste ons

i ndi cates a 15.hapdevela Wcﬂﬁé’”coh@rbﬁg sgtaa'it%&{ P2 M &£h@cekl-rRobi | e

conmuni cation system..n an area covere y. one base station is small,
the handover afBhgTEAdDLIMREFRRECBCHHERT fedlieta YL Whetf t HEPHDEI | e
station 10 20 statieasouio tdredeonthai cahit@nlweifl eehwviige atoatitbgh speed.

As a resup theataad an ! heylinsicopingl, SkAAn I el paptbes Al the

necessary contT ol i ncreases considera nthis case,”and There IS a
probl emin thafair iategfacest. tsuebppspihst SineemnentPEyiasancarry out
the handover. m@i1theie! Micdwnd(Fbmad, viré mai v vafs idorbaunoai y1bet ween two

adj acent base tions, e electric field_i,ntensity. decreas and an error
may be generaté%gleﬁ%t g%@i%@% é?gﬁapéyqé%r?tsnegﬁ]eln%’gfe S%gggéshandover may
not be carri ed(8BMAJnp&EY e gPipEefahgsvVecnmaing Hase t nkREBPNCADRS ng a

probl em pasti cthar hybind hetan coecel | nobil e comruni cati on systemin which

t he handover occurs freq%ﬁgély. }(n orderc touel.icm' nat e thﬁgl atter probl em
35 the CDVA nobile comun!tatidh %E}gtgm 8WBII 61)}5 T i Vb if9 handover
t echni que. Accoebifdg tstatieonli Ver snt yhhandbide tcminleating sylsitlem

station 10 shown in FIG. 1, radio signals are basically

exchanged directly (peer-to-peer) between the mobile

30 station 10 and the base station which is located
near the mobile station 10. In the particular case
shown in FIG. 1, the base station 11, is clcse to
the one mobile station 10 which is shown.
Accordingly, the signals from the mobile station 10

35 are sent to the mobile communication switching
station 13 via the base station 11; and the line
control station 12. When the mobile station 10



0 8J UIl 2003 -4 during the handover sinmultaneously exchange%aqiﬂgifﬁ
signals with the present base station 112 and the next base st n §h3
which is to take over, so that even if the signal |evel exchanged between
the 5 nobile station 10 and one of the basg stations 112 and 113 decreases
and the signal error is generated, the signals exchanged between the nobile
station 10 and the other of the base stations 112 and 113 are used for the

comuni cati on ﬁ%ﬁéﬁﬂ# atﬁQDQBBa%QOBa@Q%%g%hérbéigssf §€on! f1gddi tion to

the | oad caused by the handover control, Ine control station 12 nust
bear the | oad 6PWHEH Felarayippobess. thend@se netabhemokle hdsline control

station 12 incedawes iaonBider abl yhduaah@owviea 1is diad@s SfHympebeesase
Furt her nor e, intoEd%{ t 1nnge igf ctivel¥ 8btai the diversity effects, it
i s necessary t8 transter~tothefin5ont A% i3o?1n1?riaﬁfxor tion rel ated

to soft ded si opetigdes othe heommueivedi2® .si gimalasthemdwonds; nihieon rel at ed
to the elect i ibleelabiAtonSLEyrhnt B9 LLAAINPL Silabgse ASrarhbsl t, the
anount of information exchange etween the base station an tﬁe i ne
control statiof% @& desedhanasi BBeabrye &T@tIRN ovhich f oBFem ERT25 t hat

iht Ls necessar yhlta_o difiein dlﬁ;)i&ﬂﬁibﬁvhmghatw Qﬁ)t?i@l@@ﬁey%iaﬂeldi el ty ]
andover is not. linite t yeen ase, statiaons, _and i onme cases, the
diversity effe%pg g%ﬁ“br §?§$°Rhim9tﬁ% gp§e$?ﬁfysfﬁﬁﬁéﬁhgb€%’i%?carried out
among t hr & or adksice pekseceat thasling ddditheorhaathestrveeri Eyomatdever can
effectively i mpaewee 4t 9yal I1&% eb khe ayBwinication hy.being aardi ed,out

u

not only during the h pver, t also when the electric field intensity of
the 35 receive §P§Héfgfﬁ%%r%5§8§ RREATRS ddhi " JHEFOhi8RSers within a
bui | di ng, for éxsnlatedionenernalheohometica tiven | iared condoblkesit dtinen and
the |oad on tharedd8 12003 17 ki/Be dG3RAGI1oh beipeoatbe ase station

and the line contr atiron Turther increases I n such cases, thereby
nmeki ng it ¥ f f PeRAOEF repeBicaehoR -di versity handover in the
conventional nobile 5 conminthat caBesys amMmilds@&d DI emobhee was a limt to

i nproving the A i ¢ati N \ j I ile
conmuni cati on g&?‘%"&‘tﬁqﬁ%ﬁﬁ%ﬂé?w@%ﬁ%&%ﬁ%fﬁ%P§ , b&?%inse a
general obj ect P@Fe it praRnisi AREALi ot heo NATAART AMeRe| ThRd PESES ul

nobi | e communi gataitdosy SéeBuracPagaesicalyl herd tHalSheiTonstak ishation, a

line contryf stallhqls 3¢ 2 ABPLLEMEhIa ord W S PEngT Q0! §Mhadiscr i bed
speed. As a result, the load on the line control
station 12 which carries out the necessary control
increases considerably in this case, and there is a
problem in that it is difficult to appropriately
25 control and carry out the handover.

On the other hand, in a vicinity of a
boundary between two adjacent base stations, the
electric field intensity decreases and an error may
be generated in the received signals. Consequently,

30 the handover may not be carried out smoothly, and
the handover may fail, thereby causing a problem
particularly in the microcell mobile communication
system in which the handover occurs frequently.

In order to eliminate the latter problem,

35 the CDMA mobile communication system employs the
diversity handover technique. According to the
diversity handover technique, the mobile station 10



15 above are elimnated. Another and nore specific object of the %r?ﬁgﬁﬁ
invention is to provide nobile comunication system a base st at 08nl ]
cluster control station, a line control station, and a nobile station,

whi ch 20 can inprove the quality of the co ni cation, reduce the |oad on
the line control station and the |ine between the base station and the line
control station, and carry out a distributed autononnus process in the base

station, 50 th%ﬁr}igﬁf%&'ﬁahp%%fe@o@m%f@ BLER! D RUBLAD GA e

reallzed Stil " anotther obj ec t hé presen
mobi | e conmmuni @aignml%y‘siém (cbﬁ’ptplmsnglfa hase sbntmh dflat apnd, taed a

plurality of b%%@ctst@és«,@ngtaeh@aglmq tvﬂléhplltgr ald 192130 S¥efl USker§ax0 that
each of the clusters, includes a plurality of base_stations, wherelin each of

the clusters i ekt at]E?u§EL8Pa&oH-teerﬂl sft’&‘fl?%gﬁﬂl BRtreeRo it ed to the
line contrdd staibidie vsagibhneoartdc @il b the base statiimiss wilhin the

cluster to 35 whigh { heyclust epocophr b Statdon belongs, s agd gach of the

base stations %ne c 'S connect stations wthin
t he one cl ust ethéndiignalsg GXQUBHEMB begrvérn ctlyet vebidat sdlatsicr ibh within

the one clusternd afd n@ﬁhe§°o‘fh%§1ee%é’%'@@@l@fﬁel§£ ath@ns 1\5\/' kpen the one
cluster is directl or |nd|rectHL connected to the cluster control station

within the one &3 Js%rthacE8M ﬁjqﬂf%QRaE%b??@lﬁﬁﬁwﬁnF@&ﬁRﬂlsystem(ﬁ
the presernt0inhemdaorerit Is pbisi blase,0 impaddetidr tomtiwei datadn quality,

and reduce theéaQPsdecPr‘o)?h’é‘hlei HEn%Y &0' Cﬁt 6PN and ﬂﬁe' %%‘iixﬁgothe "”e

bet ween the |ine cont statlon an ase 10 station. |t|on
i s possible toSt@HioR b BEFLcPERE ﬁﬂﬂI%P%%nﬂﬁnFEﬁtﬁéHe§ﬁﬁ§¥n by the
di stributed autpajwms@ prpefss,cahlel abzltoythidelbasecshatdoan. I n the

nobi | e connunlgﬁaé) % }ga%%gn U(ME%¥%%P¥ 8830@00& t he clusters may
adro

be made by hi gh- spee Frnés or spee °nes®In the nobile
communi cat}®n §wﬁﬁﬁﬁltﬁeP€DG§ﬁ§r control station and each of the base

stations within a single ghvshermype, beirpocszfv@@fedOZﬁaofbae@fie@&\r@iY\ork or
a bus network. Ln the gnblle co nlc ystgn& I nt er net. Praot oc (1P
may used as a 8§%ﬁﬁﬁc PeoAL¥EEEAEd %?ﬁ§1|h i PREFSERHY of° t he
clusters. |In tHranster Lo tbepQQQQMQthrQﬁf$taéh@hylluﬂM¢Q;ME¢i@@al area
network (LAN) wetlmﬂe&heocga%ttehech@lt&f‘s R o ROPHEN Rk GeSYStEem a

plurality bass stati.ons i,mul t aneously, se ignal.s wth respect
to a S|nglg e:‘1 f%tlaﬂd Fﬂfpﬁ¥§§€é§b) %F?é vggg Fgefﬁaﬁ% ssi on
beconmes 30 posﬁﬂﬁlﬁvumhensspgcbft¢Mﬂurenﬁnved55agnams | nAtshea nobi | e
communi cation Seher) arRbubgblbe e Ui HRe: £0At LRBRAABL S BAdSngOUS! Y

receive signals sent froma sing station hi's case, a site
di versity receﬁHQNPQ%%oﬁﬁétégnp€§§lﬁh?zﬁlﬁﬁeCSQEEO%téﬁPG&?n

increases considerably, and there is a problem in
25 that it is necessary to use a line having a large
capacity.

The diversity handover is not limited
between two base stations, and in some cases, the
diversity effects are greater when the diversity

30 handover is carried out among three or more base
stations. 1In addition, the diversity handover can
effectively improve the quality of the communication
by being carried out not only during the handover,
but also when the electric field intensity of the

35 received signals decreases when the mobile station
enters within a building, for example. However, the
load on the line control station and the load on the



In the nobile comunication system the plurality of clusters may be
mutual | y connected via 08J UI 2003 Ilines. In addition, t¢€ Q{zﬁ
control station nmay connect corresponding cluster control stat A ?hin
the plurality of clusters via the lines, In this case) the information
exchanged between nobile 5 stations can take a bypass route around the |ine
control station, to thereby reduce the load on the line control station. A

further object of ¢ hg?,rggei%gt gieukage{% 39% ' S%égepéfexitsﬂsnaa?ﬂdgﬁcfh%r 1Gpd rol

station for 10 controlTing a I base stations w n one cl uster
to which the clagrerotoatpsiost fiuriheie| breseasnsalpobulch camami cati on

system whi ch i ralaelesy amhkAf oA IRl e Si@ii Nt @nded1pbir dhichy 0f clusters,
where the cluster contﬁgl tion conprises mean gnnecting the

st .15 for
cluster control@S{&t$HRYt BaP é’vl‘?%e“bomero?o%‘(%ﬁ&ﬁn?' a™@%4fe, and neans
for conbinifhg ssgmutsicetéioned yfsrtmm oneTloeraf prer akheyeofwalsase sinatt ons
W thin the one ad .S i Xpioll i gn ; | o]
station. 20 Acé%#3?%€£?ggﬂﬁe%@$hggg$9€%%p$€Ié%?a?#@ﬂhg%kgﬁgi%?gggﬂ?ﬂé
invention, it i%HoRREHPEALMOPH|liezccoMmytiCHBAABYVEYSERM-a site diversity
process. The cluster control station may be connected to the plurality of
base stations 'J i 5O h% n 6Nvia a |l oop network or a bus
net wor k. Anoth nvention is to provide a cluster
control sth®ion for contrakclcormimgpluralttisod pasersflabibgrestwighithene

cluster to whigh-dhene! Y8LRH AR MY FEGH180 £ehoves. agRd w3Qaperable in a

nobi | e comuni cat | on sgstenlwhlch Includes a line control, station and a
plurality of clMRREFE, CRRBME LG IQMTETF LBt F oP2ECAF LAY 1001 ses means
for connecting dhesténstenteorl ralatsicai j can 1bnéheohtpelcattartdlorst aindn vi a

a line, and 35 saang {0 3800I0 SLONG Scik 0L VEHlabi AL NS Jdanig, Nt 1o

station to a pl y o ase stations wthin e one cluster rectly or
via one orla @paovguerezppdmigatfidirality of other base stations within
the one cluster. Accordi ngnloaHd¥e &ldshere COpéelist abijertofoft heher esent

invention, it is_ possible to.realize sof d - . an jte diversity
process. 5 The %ﬁ%é%é# %gﬁ’te(r?%:llos altﬁ 0120 n%@é%gggoﬁégéggd%togm nel?palqulf(g ity of
base stations vi¥$itemihe baseclstrteionyi aa aclwdbehe@BILEOdr s& afiCThet dwor k.

line control station, and a mobile station, which

20 can improve the quality of the communication, reduce
the load on the line control station and the line
between the base station and the line control
station, and carry out a distributed autonomous
process in the base station, so that an efficient

25 mobile communication system can be realized.

Still another object of the present
invention is to provide a mobile communication
system comprising a line control station, and a
plurality of base stations belonging to a plurality

30 of clusters so that each of the clusters includes a
plurality of base stations, wherein each of the
clusters includes a cluster control station which is
connected to the line control station via a line and
controls the base stations within the cluster to

35 which the cluster control station belongs, and each
Qf the base stations within one cluster is connected
to other base stations within the one cluster and/or



Still another object of the present invention is to provide a lﬁai station
provided 10 within one cluster which includes a cluster control juhzmﬁ1 and
a plurality of base stations, and operable in a nobile comruni cati on system
whi ch includes a line control station and plurality of clusters, where
the base station conprises neans for 15 sehding signals received froma
nobile station to the cluster control station within the one cluster

directly or viag,qne lyral Lty of he .stations within the one
cluster. According cfi;&?ﬁeegbgggltgtoﬁt isotnaq‘i)lfoé h‘gf%}?leéeﬁbei ﬁ\?gnt(‘ild“}#eﬁ is 20
possi bl e to camiy cuines di sor tbattedt aalt ononpus paseessatilomsbhasielsimt i on

may further conrgyd %@Eﬁrﬁsttﬁ& qeNREGtd &g § 0ot hfn@ﬂflegrtlﬁrh%o(}l&k{(@ﬂé&y of

ot her base stations wthin e one cluster via a 25 | oop network or a bus

network. A furtierthfjetesbert REntrederttahiRmt YHRLER £8epi9%\A de a base

station provi dedudtdun onecekrashgr twhitte imeh UleScammundlicdrt icant r ol
station and a plurality-of, base statiqns nd operable in a. bile
comuni cati on 5%325% ¥cgth8F&§§§EaﬁQ$ﬁyc%%?rof%s%ﬁtPgﬁ%£§§%?ﬁﬁurality
of clusters, wismravre bhasecomamuindcaddmr i ezl hbansandr redoey it si gnal s

fromthe clustal,£Pnds Othet 8L h@N cWnltHdY, td4es ©16n ChHE! heaNGRENH NHd O @
nobi l e station 35 information_included in the S|gnals an uired by the

: dre
nobi | e st ati on AT RGP0 tPRe 1HESe AETOh BFLHRDPpRESe RS RASR i on, it
iS possibleotostatrion. 0 8nJBEdA@A®n,g itouls apassiblbuted radloneTrs

process. The b%ﬁl‘?@f%l%?”?lﬁ&%l%ugotﬂ’l arCNRE { & %?%Etéﬁg gkeccg{puecti ng to the

one or the plura i 0 ase stations wt i ster via a 5
| oop networ k ordis kb rkedoRrRLORSBINE R ERES of2FRéePr 83EntPY it ion i s
to provide a | ip|seotdapioatati on operable in a nobile comruni cati on system

which includes a plurality of.clusters each including a_plurality of 10
base stations, where the %anhgoméﬁal%H%ﬁTTﬁp%gﬁg}Pge Y%Eéﬁ@ for carrying
out a handbber cumeotiopswedithiiiy eacdhdEehedectnasesss maverbe e | e
station noves hgtweedhasgasdotaibne fiimds and $e§808peklus tr@icsio AciGdsli ng to
the line control station ?f ig t he pr.esent mventtL‘onh t tzqﬂgostﬁjbbl eto
realize a soft handover. IR 4"€ad¥ CUHRRHFAEHB 2 PSS i MY udes a
cluster controlclsistéenncohtrbhlceritatdle ampd eatht gfothkaba@sst ati ons within

the cluster) tha 20 5eansiehihhe 'sii@x%lcé)fﬁi@étéi%%E?”b@?ﬁbo?ﬁféd‘t_é&‘t the
handover cgntrol_ via cluster control 'stations included in the first and

second cl uéPer ¥15:7 | +O3RoPREVOTE & DHfPYhHHEREKT invention is to
provi de a nobil e station Gpethlel emdildd commin ieatbomuisiysdtamon syst em whi ch
includes a Internet Protocol (IP) may used as a communication
protocol on the lines within each of the clusters.
In this case, it is possible to efficiently build a
25 local area network (LAN) within the cluster.

In the mobile communication system, a
plurality of the base stations may simultaneously
send signals with respect to a single mobile station.
In this case, a site diversity transmission becomes

30 possible with respect to the mobile station.

In the mobile communication system, a
plurality of the base stations may simultaneously
receive signals sent from a single mobile station.

In this case, a site diversity reception becomes
35 possible at the base stations.
In the mobile communication system, the

plurality of clusters may be mutually connected via



plurality of clusters each including a plurality of nutually coupl ed base
stations, where the nobile: station conprises nmeans for sinultaggoj! 303
receiving signals fromone or a plurality of base stations 30 within one
cluster, and nmeans for sinultaneously sending signals to one or a plurality
of base stations within one cluster. According to the nobile station of the
present invention) it is possible to realize a site diversity process. 35

In a case wherg463ah ofrd NedgkysEArS chicludRs Soft sl o6 aRHbHOMAY! ati on

whi ch controls the plurality of base stations within one cluster to p g
~UL 2003 -io wﬁP&WRQRe%95%?§P°BQ&PEOP¥H%&QQNP?%¢BﬁbsstﬁﬁéoﬁﬁblIe station

may further cogpfrhism nEeasplaranatiyf i tderetsistes €nat 1ahest.at imn of one
or a plurality gf b

) tapions th| the ane cluste capabl e .of
conmuni cat i ng WeR ?%e %ﬁbl & 592% Qléfhé?“: j%%?é éﬁgwﬁﬁﬁtﬂgﬁuﬁéﬁtures
of the present sitetdmisrcan| take apbmpaﬁsfRQﬂﬁQh@r®uhﬂoﬁhngldeEaiIed
description “h%6d¥%31'é&&@ﬂanCEbOQH@ﬂéb§fF%é@@@”PﬁQYHBQddH%Mﬂ¥§ 10
BRI EF DESCRI PTI ON OF THE DRA I's a diagram for explaining an
exanpl e of a céﬁﬁ%ﬂqQﬂﬁﬁo%nﬁFPéleannunlcatlon system 15 FIG 2 is a
di agram for expl ai ni ng anAeﬁb@dh@Enbbqbd%(ﬁﬂﬁmmﬁ presehtr edvemilon
comuni cati on system ordin resent 'n ng | oop type
| ocal area net%ér&? égﬁy g g CR& %Fg r%&p %#ﬁg gg 0 nodification
of the entiddi meentafolkhing| espéurgtlmcrt mfedaarﬁm|$‘éatmnﬁnwgéﬂlii@n ofnsst em

whi ch uses bUScEﬂ@%éf“%% ﬁh@@thhﬁﬂéﬁhsfﬂéicénk%o@ %%ﬁﬁﬂBﬂﬂﬁﬁkoﬂgggram
cont rol cording to

for explaining,an enb £E ster é g ﬁn ac
t he present |n§8nﬁ<ﬂ? %acgmﬁgné°§§§8&n%¥%ﬁﬁﬁcﬁ PR RSHUESS & ni ng an
enbodi nent of éﬂ@ﬁuyqntmobnsae¢@pdlmgd(atnkumnk59mtofnvénsm@uﬁ.and FIG 6

is a system bl ofle @l a@n:{QE 32 %&ak@dm'yxéﬂh&wb@gmgﬁﬁge i | e
station according to the Qresent i nyention Q§L THE REFERRED
EMBODI MENFS A 40 APISRtWRP| the Glistedt SRS 352EABBAItRe e of the

present inventildme monefelr shgttionFvGa 2 dnichsubsedueatndr &wirmngs. (1)
Structure of NQWHHE&%W@“QE&QE&Q”r@gﬁfygd from one or a plurality
of base stations within the one cluster and sending
combined signals to the line control station.

20 According to the cluster control station of the
present invention, it is possible to realize a soft
handover and a site diversity process.

The cluster control station may be
connected to the plurality of base stations within

25 the one cluster via a loop network or a bus network.

Another object of the present invention is
te provide a cluster control station for controlling
a plurality of base stations within one cluster to
which the cluster control station belongs, and

30 operable in a mobile communication system which
includes a line control station and a plurality of
clusters, where the cluster control station
comprises means for connecting the cluster control
station to the line control station via a line, and

35 means for sending signals received from the line
control station to a plurality of base stations
within the one cluster directly or via one or a



08 J UI 2003 -11 An enbodi nent of a nobile comunicatlorl system
according to the present invention is shown in FIG 2. The nobile 0
comuni cation systemshow in 5 FIG 2 includes a nobile connunm&&mkﬂq
switching station ()~JSC) 13) a line contgol station (RNC) 90, ( cluster
control stations 21 and 22, a plurality of base stations 31 and 32, and

| ocal area networks (LANs) 41 and 92 which connect the cluster control 10

. a%’l@%ﬁ%ﬂgkﬁ%ﬁ%ﬂﬁ&%&‘éégs'83%3ogu]tsatv}ioc’}?id?h)@@gggﬁ- Normal Iy,

t he base stati‘ons are respectivel ustere region. A
cluster Cl inc¢hdgsesn.pl daanding basthescdugitieghs@iirehrotighisns, and

t)ze cluster coptenk phldedit Alnwhh€H0AONEROLS s faske SEGt+8AT 13!

t hrough 315. The base_stations 31l through 315 and the cluster control
station 21 are®cBRAECPERAR AT AR AndiffRe ILKRTFL % BIRFRESwi thin t he
cluster 205Cl. Simlarly,The adliss ter CRonmicloldest st jmnurmady t yeof base
stations 326) \ t .cQn I atj € ntrols

t he base stati %ﬁgnggg)edgg:% ﬁ?e c%i%gi%ggebsrf?gta%nsé%%%’E?hggand t he
cluster controthgt apgos s ta% thandcledPhbpetiveaX o5 HRuE hBeLRPXkg? j s
formed within the clusterstGA1 Theoehdst ebjeett I0d Wiatppeserdt and 22 are
connected to the Ii@e'cont~ol statiog 40 B¥ Iinﬁ%g. Coq?ared ta t he
conventional mbBY PBLESRMI &R iR LVLRem PRSE RherObiPSe %8Rs which © 30
are direcflloy cehhbinednendeiusgther | whichonncdudstsatd arl @dtes somltkpland only
two cluster co s aSt atd : endisLe LHgec to the line
control statio%£é8h9§ %*%fqé}%%%gagﬁ?%g?§,bgﬁg %%gﬁzon the£ﬁ§ne contro

station 90 and°PREaPd&d idh Bgnepkle | AeBMPeice@dd S YFHRM cBREFBI station 90
and the base siatilades3h anthadZc¢hitadli statthenclamt ea ghmtadhtgt effi ons r|

znd 22) are gregplye %du%%e rphg g?g?ts,?%gig[nl%o%iégg I‘Iﬁgg}lrso.ulfo% ation

40 carries out a contral, espec uster. control stations 21
and 22 of lSachseRdiRg Aignaks xacehrne@2frey @eddnig njit2kécBntPre cl uster
Cl or C2 as a tRei edusrdmstorstvdl oOstathion ikeIRINIKAtond ckUuestr iS

generated, the.lin ntrol station 40_c I . the r uch as the
al l ocation of ?ﬁgegg %bcgﬁéﬁﬂiléﬁ%s%% By%ég%%ﬁﬁgﬂiﬁgPﬁﬁggg%tg F%ns 31 and
32, and the statatioeaseniydiin heheoppancdasiter.. | Mo n@tngi 6A, thee |ine

control statiopad4@ Gaatish W endapgesehtCamviedlt ieh st npbile station
(Ms) 20 VeSS bgt we?ﬂr]] t hcgo clusters C1 agg %2.1 Hi‘i/qﬁr}is eted C,ggmg“i cation is
carried o vi BOFRE Ol HITH £ Q% I BhELEAR P H A TR
process.
The base station may further comprise
means for connecting to the one or the plurality of
other base stations within the one cluster via a
25 loop network or a bus network.
A further object of the present invention
is to provide a base station provided within one
cluster which includes a cluster control station and
a plurality of base stations, and operable in a
30 mobile communication system which includes a line
control station and a plurality of clusters, where
the base station comprises means for receiving
signals from the cluster control station within the
one cluster and sending to a mobile station
35 information included in the signals and required by
the mobile station. According to the base station
of the present invention, it is possible to carry



15 cluster C1 and the LAN 42 within the cluster C2. Fi xed higg SE jicabl e
| ines including optical lines or, high-speed radio |ines nmay g used for
such lines formng the LANs 41 and 42. In place of the | oop type LANs 41
and 42 20 shown in FIG 2, it is also possible enploy bus type LANs 43 and
44 shown in FIG 3. FIG 3 shows a nodifi@ation of the embodi ment of the
nobi | e conmuni cation system In FIG 3, those parts which are the sane as
t hose correspond%ng art,s in are designated by the sanme reference
esc

Fl 2. 25
nuneral s, and @Y 'ﬁﬁ%]hb‘mee‘?e@f’tﬁpf’fnoﬁg Y%L - An” excl usi ve protocol,
a general Internet Protoctie (b&#Seantathenl mey rayr tieertisedmpoisthe

communi cati on 4Eghacqlo B MEL Lot B8 LANS bk A0 0. 421k tBs gase, for

exanpl e, | P addresses are assigned to each of the base stations 31 and 32
and each of thetBPIsP&SEoHi3bloRE aVishdn2then®me Chiitehf Bifaki on is sent

in the form of 1bBppaeksicrk Byr P4 owhdi A8 tdokikgh- speed router or a Layer-3
switch in 35 each of the aserﬂstat' ons 31 ar)c(dg_1 32 and each of the cluster
0theF o SR

control stations 21 and e sOBAESEhHOE ¢ L3P hel PEROFLRE 1S
information trhospeoviatee.a 11n& Joltio2063 atlidiNopesante nijnt e sane
information fr ; ; I OBS, 5 ; he plurality of
base stations @?b%%% _?gﬁl}ltﬁ{%ggg#él?cfztﬁ?te%%&pﬁqyqﬁ]%??%lgm%l ticast
functions. | n BUBFEREFY iQf theughRES opasht H@Qlg¥ing e RIAFa1igy 25 shown
in FIG 210thebaBkostRitinEawhersethelling adadomrshaoubr in the case

of the IP, evep ] (S ectjion cur t a.lin y I it
possible to reg # 5§5Qf%ﬁﬁ£ r%c#%?egﬁﬁvyﬁg aqﬂﬁﬁ?:ﬁﬁ%é§§$$t§ggﬁbg$he l'ine
speed of the |batyeesnfdaisthg@nhesernpdcertysilers athem aonabdlehe cl uster
control statiog$aziotNthcize sBYe BReShO¥REaNITE tthad frdheahangschbadm ng the
LANs 41 and 42, _A lLine may, be }[p%ow ded %?1 t.ual I&y con ct 1§.the %I usters
Cl and 2. In StREF&KSTds,PEe k“%ag% Sr ovitfe YD Tohnebt T ERE Cfust er
control sfati obhglpaesdearie giwsteionontitolisspmssap1Z2.to nredlszeage, the

information whighi $ 4 ed when communi cating between the nobile

stations 20 may be 20 transf erred djrectly between the cluster control
stations 21 and 22, withot? 2r&@SeeVPrRE EREN (Hlorthi i oHP$F&TEhe 1 ne
control statiohné@udEserefarestet csnposdi lslitattionr etuoesh t bentoadsor t he

[ine cont rol shabian 44 and idice | 98d:08:25, 118 i 19, DY ¥EERek N hine

control statioh 40 and'the base stations 31 an that is, fhe cluster
control st&tioReass ofd B8 112§ epREaPilos Gt 1hiNEY E%hi e4ti 6Resyst em
Next) a descripahdovaid cdretpveniaf cilbhetdd epertatidbretdtibesnobil e

comruni cati on ﬂé%@e%]gtv}@hwe F%%?Igbﬁ;(?g s'eic%%dccHltdéﬂ%rsé ation 40 and the

mobi | e comuni cation sw | are connected via a line, and the
handover between the clustieksl canahessobdect fddERg PEBECPEne control
stati on 40. Theén¢oknitien cont¥®l ppéatiens dbvand X« sdii dpéeabhe dingnal s

fromthe E%ne goﬁggghéﬂé%éﬁﬁhication system which includes a
plurality of clusters each including a plurality of
mutually coupled base stations, where the mobile
station comprises means for simultaneocusly receiving
signals from one or a plurality of base stations

30 within one cluster, and means for simultaneously
sending signals to one or a plurality of base
stations within one cluster. According to the
mobile station of the present invention, it is
possible to realize a site diversity process.

35 In a case where each of the clusters
includes a cluster control station which controls

the plurality of base stations within one cluster to



08 J UL 2003 -14 40 to each of the base stations 31 and 32. In addition,
the cluster control stations 21 and 22 conbine and send to the || Cﬁﬁ$r0|
station 40 upsignals fromthe sane nobile station 20 and recelvéH3gUW t he
base stations 31 and 32. Each of the base stations 31 and 32 only receives
down-si gnal s which are required or addressdd thereto, and received fromthe
cluster control stations 21 and 22 or other base stations. 10 In addition,
depending on the instruction fromthe cluster control stations 21 and 22,
the signal contédcClardhe helnsker €qoirsfl st bwe BeheneAs Iheand 32 rel ays

the received S'Irmlseté’té)ﬁbgﬁ Rage £t N corpr WemEQABURIGAt ing with the
nmobil e station 20,. the ra o S|8§als are S|nultaneousI¥§exchan ed between

the nobile stafiodi Bt BhdtRe pPUPStRLy GO Rk $tattons®8106e whi ch are
| ocated near tpaurdiiiey séfitbane2@talticne witdeishone oneFlcGusterd he 20

radi o signals | t an t i statlon 20
and t he bagi s?gﬁﬁg%gy € 8§@§LXl§é§?% 1ﬁ95$§§p%ég§1g0%g§& nobi | e
station 20. Furthernore, QhéﬁrtﬁéJﬁﬁ&ﬂ(?Qﬁeﬁ4¥ﬁh?n ﬁ9§é§na$tQ#ath¢ectlon
of the base st idedbtl4i@berPi6A0WA 1IN Jel Gprarddie £A8hOtHegnal s are then
sinultaneously hanged e nmohile station 20 gnd _the base
stations 31z, §T§5éﬂﬁg§ 4gﬁ%P&ﬁegrgeﬁﬁﬁﬁﬁﬁfQRHﬁh?%erﬁg plsition of the
nobi | e stati onc2hjBictcenrwihhl yhewaer dripangoing edséwings .20 noves wit hin
the sane c¢lyster Cl, for exanple, only the base stations 31 which

comuni cate with the nobile statlon 20 chanoe and when viewed fromthe

| i ne control ‘ CRERT§ ; 3 remai ns under the control
of the cluster control stnIGoanis Eh@iﬁgﬁ&ﬂ fdﬂwémplhlhﬁn@BQQflbed

her eunder in mﬁ?#ﬁ?sta |on9§§Véngl°&§¥x%cﬁi?é 3ﬁm#@1§ Qqﬁjs The signals

sent fromthe arereceive urafi ity ®of the base
stations 311 ) s¥BAefhd 313 which are | ocated near the 5 nobile station 20.
The signalssreceived by thecbageist at iqunsgdd, f(ﬁﬁ.zeﬁﬁﬂaiﬁa_r@ arsent to the
cluster control t 1 t i nes 41 mhl onnect the base
stations 31 an&q. %ﬁd%% ?¥ onF?SF %eﬂ%%n Ni ﬁus er control station
21 subjects 10 qqmu;pl@rgi‘gngnssmt_@m &CeqIstidl 4/ el b’yh@ hpregsatst ati ons 311,
31z and 313 to jahwHel Sht¥s€REPIBLRY type local area networks:

FIG. 3 is a diagram for explaining a

20 modification of the embodiment of the cluster
structured mobile communication system which uses
bus type local area networks:

FIG. 4 is a system block diagram for
explaining an embodiment of a cluster control

25 station according to the present invention;

FIG. 5 is a system block diagram for
explaining an embodiment of a base station according
to the present invention; and

FIG. 6 is a system block diagram for

30 explaining an embodiment of a mobile station
according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
A description will be given of various

35 embodiments of the present invention, by referring
to FIG. 2 and subsequent drawings.
(1) Structure of Mobile Communication System:



process. The diversity conbining process nmay be carried out according to
various nethods, such as 15 the nethods hand ~ described bel ow Qgﬁﬂggh

to the method ~, a soft decision signal which is received and det Eﬁ
the base station is sent to the cluster control station together with the
received signal intensity 20 (RSSI) or theisignal-to-noise and interference
total power ratio (S/N+l), and the cluster control station conbines the
signals received by the base stations with a nmaxinmal ratio conbining.

Al t hough the anount of i nforeabbddmeent cbeeweebitllee comusirgrcatdmir ol 25

station and th S ti . r nmaxi dlver it ts are
obt ai nabl e. %gﬁiéﬁ; ?ﬁ@lﬂét%§dgﬁ? BF?SnﬁgL gﬁoébﬁﬁ atéd in the
base station5|mmsﬂﬂﬁ tb t he cluster control statlon and the cluster 30

control station conbines §$§ HBE ééﬁgbﬁgaEQOHn'&%t%%}%&k%% g%rrectlon

words using parity infornmation. ivers fécts are not as
| arge as tﬁbsefﬁ§tm2uﬂﬂQﬂ%@@®rdlmgb@bethemMEnthtuhe SMSeh 1G9 i nf or mat i on

sent between the 35 & ugiar) cogtral 1 shat Lep: apd E%t%%e (@fw@tl g is
smal l er. The received information which is conbined % -16 and

subj ected to tRYETgr VT ERti dheproReseli &nCent -t PH@IF&BFWe
conmmuni cat i on dwisteclHtret istrad | B A83ddBrecahy Docali arkhe nleittwex&ent r o

station 40. Thq I%%IwgﬁIéHht9%|Qﬁlgﬁa%?%ﬁ&igh%hgtQ§?F$%% d%n%r%ﬁnt from

t he nobil e communication swtc vi‘a network, |nternet
or the |iKé& (Etzﬁﬂaﬂﬁ1%§gﬁ@@sz?hé0dbMﬁ §P§ﬁ9§§°§ﬁén§e@@5ﬁron1the mobi | e
comruni cati on @Mdﬂﬂbﬁg}ﬁﬂaéﬁ@n3i3 to the cluster 10 control station 21

whi ch belongs to the clu i.le s presently
exists, directly or, via %&%@ gﬂ?rgFS§t3¥DEﬁ°ﬁé éﬂdé?ghﬁﬁ% 5 he

cluster Cl is a’@@m’ceiwelnhectwteeedcbmraaCBtaelg@nn21 uses the LAN 41
within the 15 cluster C1Jxa@ﬂu§€8QScih§n69M@e§'Qn%h%r%QnQ@C%fOEaEQe base

stations %%} thro%%h 31 %a uster } Qﬁ: of tgg%gn e stations
311 through 315 dgnﬁhé”do YYhal's  t 87Ché Mot $atiOh accor di ng
to one of the ﬁé@h&mqm?hv%hh@hh@@%tr¢b$ Bhanpiee 20andedsdiddg to a first
met hod, the dowrsiogd siare sen Hz—fﬁns&ila]t:&fnsl e pager sig i ons a381 t hrough

315 within the %Iu% t %_gg £€P°fnité€§ 2é%ogr%0bFﬁggC§Q% mm S|gnals

are conbi ned i1 theé iI's Tirst"nmethod als
sends the domnl§m§ﬁal§”¥1dﬁﬁ@h@k%aéb %%af@@mgdSWAtéhd 3ps wHERedr e not
| ocat ed clease tq th@ﬂmﬂmdjﬂﬁlaél@Duﬁﬂaanﬂ2cﬂmsguﬁabeéf@ﬁ@ﬁ%&l&ﬁD@g t he

base stations 311 thr %uc% S1532the 2(eqw regn%oncthrol ussééfrpéoqjtll&nce

station 22 which controls the base stations 32,
32,, ... . The base stations 32¢, 32,, ... and the
cluster contrxol station 22 are connected by lines,
! 25 and the LAN 42 is formed within the cluster C2.
The cluster control stations 21 and 22 are
connected to the line control station 40 by lines.
Compared to the conventional mobile
communication system, the number of stations which
30 are directly connected vunder the line control
station 40 is smell, and only two cluster control
stations 21 and 22 are directly connected to the
line control station 40 in FIG. 2. Accordingly, the
load on the line control station 40 and the load on
35 the lines between the line control station 40 and
the base stations 31 and 32 (that is, the cluster
control stetions 21 end 22) are greatly reduced.



30 this first method is suited for a case where conmmon inforna;igg Lz go be
sent to all of the base stations 311 through 315 within the sa P08,

Cl. On the other hand, according to a second nethod, the down-signals are
sent fromonly the base 35 stations 311 through 313 fromwhich the nobile
station 20 can receive the down-signals, ditt the down-signals are conbi ned
in the nobile station 20. 0 8 JU ?~03 -m In other words, the nobile
station 20 nmeasures the received signal intensity (RSSI) or the

si gnal -t o-noi se and i nt er TBReAd®e SNt 28EPB ¢8/ RAEC IS (HEL st gnal s

r Iecei vedCflr o? Qﬂﬁfthﬁl theth gé%@e%lttatﬂd)rtﬁléld%ﬁf\f@ﬂgbo_ﬁil;&o\Mbtsmarti_tc?_@s

cl uster . Fr t he sured_resu t nmobi l e statian eci fies one
or nore base st i%%nggig SSH%c&ﬁﬁ#heca%eu%%Stﬁi ﬁBgi Fé'sﬁ%ti on 20, and
inserts infornmtdargnizicgt thg ehdispecifustkbaCe sraClRoas RO oy ool r ol
signals wi t4in g fie, Uestgoal s whih WY anAls dael bl paghig.cquirol signals
are sent via the specified base stations to the'c Uster control station 21,
to thereby regi¥naratedspEhpf lddepsontaiak ivatiant A8 erFsHEs @i r ol

staf,\/‘iq_onth.h Tgﬂ:h]é @mliel gaghr @Ig &&ﬁiﬂmbo’daigﬁéﬁr aifhneﬁet _&%dtiaﬁg stati ]9_nsd
to which the down-sigpal s_are,to be.sent,,k bas on t registered.specifie
base stations, © %%:R%lsufﬁg gng?-ascl}bn st}tl% gﬁgedgtt&ecrﬁ%gsd %gs%ngt g?i'ons

by specifying tamd deherstact bade esidatdfonshe 2@o1mMhenipatibned Hase stations

whi C_h recejye taﬂfdﬁ%i, gﬂﬁleslﬁhfémctoh&fdlusét%tfé?ﬂtﬁ@ pﬁ&%tiie%”o%lt send the
recei ved down- si q{\al s to the npbile station 20. Accordi to this second

h . C n
met hod, the redF#IIRVEHnEPBETPL ¥heghd yohike cHhPFLERt dHSPhAD BPYGR i rst
met hod, but unnecessen ytiegndlseeatsamjesamat ec2 educed, and the interference

anong the base stations !ﬁiéﬁ?g?%%dggﬁmvﬁg#&wﬁ %isr gtagrﬁtethocgugher ef ore,

this second nethod is suited fo e an 1 ndependent comuni cation
is to be made t'He? JtherobiPeSsWALCEHN f2Fm ieh kM #P vithidd the the
protocol ofsthelu¥seAlcandnd?2 tivet AN t4e wegpbet tne ebusters (@l and C2 in

order to carry . aho scrikhed ntro m oSt :
Configuration I:E(r)%{%é:gslgg %%ﬁ%ﬁ) %s?é)a\%rﬁ?r"aeysr bien%igé)liggdo&t#%?anl elalc Cof the
cluster controlowmi iighsspeedngagio fldmeas iy coepased 0Tt IS&dhf or mati on

indicating the regst£6eding0tBel 1WNs 200%nd aw speci fied base stations,
each DHCP server can assi gn t ecIeP %dc{(rﬂees es of _the ci f4i ed nﬁz&\sstati ons
to the nobile station 20. *PeR 3, e&ch tS%OeO%aE%pgt ggﬁgns 1‘31El 21in
this case 2@nctshowvmsim Ho6t 2, it is also possible employ bus type
LANs 43 and 44 shown in FIG. 3. PFIG. 3 shows a
modification of the embodiment of the mobile
communication system. In FIG. 3, those parts which
are the same as those corresponding parts in FIG. 2
25 are designated by the same reference numerals, and a
description thereof will be omitted.
An exclusive protocol, a general Internet
Protocol (IP) and the like may be used for the
communication protocol employed in the LANs 41 and
30 42, In this case, for example, IP addresses are
assigned to each of the base stations 31 and 32 and
each of the cluster control stations 21 and 22, and
information is sent in the form of IP packets. By
providing a high-speed router or a Layer-3 switch in
35 each of the base stations 31 and 32 and each of the
cluster control stations 21 and 22, it is possible
to obtain the required information transfer rate.



5 which | ogically accombdates the nobile station 20. Various_acc s%
systens or techniques nmay be used to multiplex and denultipIeQBt 1003
downsi gnal s exchanged on the radio line. For exanple, when the CDVA is used
as the 10 access system the signals may be sent fromthe base stations at
the sane frequency by using different sprda&d codes for each of the base
stations. In this case, the nobile station 20 uses a nunber of spread codes
corresponding to the base stations, and 15 despreads the signals received
fromthe base Yhem eendimg ghepramg dindwamatakren geneint theegdyster as to
detect the recgoned-csOfdtaechbasonshgralb, and the sofirh1de¢l sicopsignal is
used to carry out the nmaxi mal ratlo.conblnln%_process. 20 IT'n a case where

the radio tranSheddiBis rit e@P€ RRghitt HE § keRhytBeCBBAPYS t&R ddth of
t he base stati ang tisiagt af GROBRBNSPr edd eatELtidni his €Rsecakke ombil e

station 20 wse r gp t] d y ,ti ifferences b en the nobile
station 205%5 3%% ?ﬁ%ggéggggtgbﬁoﬁg E% %&kéﬁgﬁﬂhkglrgéégt?Onfﬁfb as to
obtain the di véndiomynatieretganFhet Bent wsdma e ToMwasdusedtss ithe access
system the signal <48y &€ €88t 1B oRWkhe jRase $1atbRRScHELAY oichey ent tine
slots for each of the 30 ba}ge S atl[ng-ﬁls' In this cage, éhe ITDRIJE station 20
denul ti pl exes £ easiig]rf};ﬁ"s bRETRRY dMPRPEN L SIRRES +P b E9cheBf 15e Dase
stations, so aiANoO statwctutéehagdaigvadhdeft melkisbbhisiygnal, and the soft
deci sion signal is used t arLy .0 iyl LO LJ

process. 2(93) Handover B’glt]%eg?ix&l E?tetg:ase OEXEJ(E:%CH@%% ggg\l}%g% nq:?hee
mobile 0 0 ~ginEoEenbraisstafion ddvand- the rehushercrasterlcl, fox

exanpl e) the hardavieind s2rtaanbed20maybye RO dFOEestami thah ble teldist er ClL.
However, the handaver_. between Bgeag}qust rfanC% ‘gfd C2 cannot be processed
n ed ou

within the 5 crad& chlr%:ll’n%ZF Eélr t via the line control
station 40. In FIG 2, wh&nlihe malyi be omvigte@0teowasupliymcommegtea of

the clustex Clihe tduE&asot1t Baackust errnfCHrHee woPake &t atiinen mdl,
measures the 10 recei ve(? $|?nal |nter1125|t%l)r{3 (ﬁgSl% or thf sggngl -t.%n0| se and
interference t&8faPoMk?e? atPoPRIREN TS Ghaf &P FERAT §&8 '3 each of
t he base stati @is &@31,t3@, clusten ontndie statien €2.. Frlomtikies neasared

results, the mkid 6 SthoPi30 SBREEHS 18S elie Of WRLE base stations which
can communi cate with the pobi|e station 20, and inserts inl‘%Brrrati n

) L] | J )
i ndi cating t he SOFER YL HRG e PELYLLBN L N MARL LDt FRFLEP§nAPs M@t A% t he
up- si gnal 20 Thenaps gt edi dtreditidy bleewear ridie schusateracensentl via 20 t he

speci fied base SLALIQNS 10 bRA ShUSLAASA lal ALLING2LAL the cluster

C2) to thereby register t speci fi ed base stations 1n the cluster control
station 22. Thérdamiatienntiel teeadie® =@niHich FE@EL9Bs4Phe information
inserted in the control 2Bhsregfialce ,Witthiis tgwessEskeved mpdsicgnadhse notifies

the line contragl a%‘%x}}ofhgoﬁﬂét cbﬁ%rro‘igis%{a(@{&?“wf aggetﬁge(ig%ﬂde%rpase
stations are nade wt resgect to the nobile station 20. I'n addition, the
cluster cdmrolths dinm Betveegetdenildds RN bert statibRs492amd daxe

included in theaddisdext{zgnandit andhizeh (ttheatdovwsi gnal s1aseero be sent. The
cluster control statifn €§F§ eci fi,es th%j%eternined base stations 32, and
ere :

sends the domn-csolngtnracfs 0 %eraélélfter, t he
(2) Operation of Mobile Communication System
Next, a description will be given of the
30 cperation of the mobile communication system shown
in FIG. 2.
The line control station 40 and the mobile
communication switching station 13 are connected via
a line, and the handover between the clusters Cl1 and
35 C2 is made via the line control station 40.
The cluster control stations 21 and 22

distribute the signals from the line control station



35 line control station 90 exchanges the signals related to thenggglvw%
station 20 wth the cluster control station 22 in the cluster e
case 0 8 JU 2003 -20 of the CDVA nobil e conmunication system it is of
course possible to carry out a diversity handover between the base station
31 of the cluster Cl and the base station-B82-of the cluster C2, simlarly
to 5 the diversity handover carried out between the base stations in the
conventional nobile comunication system Therefore) according to this
enbodi nent of t4@ hobekehcafnulicdtdon systianst B@ @oldi 13 .st atmon 10 can

constant |y T eochygs h8Ral Sid OB e BT abht¥o8! BAYEHEALIONMq agg excel | ent

site diversity transi ssion effects with respect to bile station can
be expect ed. IrP%MEFPﬁoﬁn@a%ﬂﬂﬁ%ﬂqt@h%f1bﬁ§eC§P§FPén§§%%iQﬂrﬁ@t%ﬂeously

receive signal sSiénhu@meim nary | £akd ahdPDleaBdagxeal Pontard txedeyerai ty
reception e%fects m%é ect, t.o the ﬂse a gglons can be expected. Hence,
it I's possi le Y02 ﬁs aﬁf?&&%ﬁ%e Re I'ity signals according to
t hi s enbodi ment. Mbreover Edair Qfgﬁw@nbssgnatazmoqaabutpmdrﬂ$ enbydi ment
enabl es Comm”':?@&é%egv%i w’ﬂhV!l aié1 &8 89&9%%1&%&*&% conventi onal

.".

nobi | e comruni cation system e station’noves within the area of
one cl uster, a.%@@?85F§QN§h?FﬁRRﬁfﬁQ@ Q%C%F8€§s§r8gnt9@(ﬁ%q§¥ﬁFout within
the cluster indepeogdent Isitafidhe 11 nengoptr ok stateirorb)astdwearmtym:educi ng the

Load on thel i ng, conbrgl 81 aldGod 1y adsly 10D 1 LbE RERUAL ofe 4l ppgat i on
e lne :ﬁ T{l]

exchanged tmeen e basé 'stati on an control ion’is
smal |, such tha@lﬂﬁéega&ﬂﬂﬁapkﬁstﬁﬁ%¢mﬁe2éoﬁnéc?ﬂngt@ﬁeﬂmﬂﬂ?%tatlon and

the line controfoftahitORnERHE YBEWICesa6RNBAr et Balshals taft 1dies 31
conventi onal nDblaA?ﬁo ni catji.on gystenl Fur t hernore, en the nDblle

station noves 3&* %ﬂ%ﬁfcﬁ et ustapaly 6 © €can be

carried out wtdtatibescl uster, because the base stations connunlcating

wth the mpile station ' yhah Linker2003t12d DERA @rchmdiandoveradeopot

change in thelr entlrety after handover Tand one or nore base stations

communi cating befPoré& Fthqﬁﬂkﬁ%ﬂn?%ﬁt?ﬁ%es%ﬁu&GEHﬁﬁPE&ﬁéQH?WP?ﬁ% nobi | e
station after thetﬁehandmmemmﬁiﬂnxstmtlos posanldl @ pduredlitze af

hi ghqual i ty mobeg\g8 4 i lt.ﬁln % F3 J,ﬁs?eﬁ' get ti%ca%% %&Jpetlkéne

control station an ad on the |ne bet ween I ne control
station and thé“%ﬁ%ées§§ﬂtdrP‘{ A Ust ef? cbher 6Rset SPOHR 1%?%'@%

20 radio signals are simultaneously exchanged between
the mobile station 20 and the base stations 31;, 31;
and 315 which are located near the mobile station 20.

Furthermore, when the mobile station 20
moves in the direction of the base station 31, as

25 shown in FIG. 2, the radio signals are then
simultaneously exchanged between the mobile station
20 and the base stations 31,, 313 and 31, which are
located near the new position of the mobile station
20.

30 Accordingly, when the mobile station 20
moves within the same cluster Cl1l, for example, only
the base stations 31 which communicate with the
mobile station 20 change, and when viewed from the
line control station 40, the mobile station 20

35 remains under the control of the cluster control
station 21. The signal flow will be described
hereunder in more detail.



10 to the conventional nobile comunication system (3) Strucw;&(j a%
Qperation of Cluster Control Station A description wll be gi Bk %e
structure and operation of the cluster control 15 stations 21 and 22. The
cluster control stations 21 and 22 have the sane construction) and thus, a
description will hereunder be given of theygluster control station 21. The
cluster control station 21 20 distributes the signals fromthe Iine control
station 40 to each of the base stations 31 within the cluster Cl1 to which
the cluster control 62al)onUptSHenaigs. I n addition, the cI uster control
station 21 combines the uppsi i r a 2 I, e nobile
station 20 and are recelvg V%g@ﬁ%iﬁ;éﬁh@ f bﬂnéﬁﬁlﬁoé %ﬁ?%?@

conbi ned si gnal2® axerechdvednbolths anllémahb‘cYFPG the; baa?esyst em bl ock

di agr am show n%ttahﬁiéﬁé ugiyr ez of @ﬁ'deﬁbQ%H?Bﬁ Qf:et hecalest %{ea%) eoatrol
station accordin to the gl’ esent | nv ti on. cluster control station 21

shown in FIG BoHHA®dRE251PPn&O%er M tsfﬁ'}%n%%%tf'ﬁﬁe?;@eda borthoIRase 51,
and a line intertfacieorfs/ Fl, seBlj am&431Thereonénol ker tht iclalddes a
transmssmnp nd.a C o} [ QC r InFIG4 t he
down- si gnal s frg)%tslﬁ&i gﬁ%§§8?{t (r}c%l erlaatet'%)"!ln leg)a%e?gggpl‘l?id holc:trhe

control ler 51 caunegy theoBaseg? st itdns | 3 hean@r fhAatlig teartdBtsOl 1 n a

case where the sdwrsn gpal s Tﬁ@ebW%ﬁélor&érhﬁréln§t8@ﬂbh°'213tﬁﬂ;ﬁébﬂ'9 are
to be sentrl(I5 t he base s

F}g g’e e stgbl o% 20

controlle hs e‘k‘???’e%n fh¥Pes &r‘?or??\%l‘f? nB¥i §8foN 5% cessor 52 the
base stations $1tat1nwm$ cBli he3Hpvarsd ghdd stare dbvbessemt camdirhieng

transm ssion s snd the nultiplexing scheme to be enpl oyed when sendi ng
t he down-signal's fromthe_base station 31. 10 The controller 51 sends the

down-si gnal s from the traRBfi SVEF Sirtot LB IBINY PFAECSSeMAN RE base
stations 31 V|&dﬁnﬂédn@utnaecbmdingund(anﬂbuﬁhméhhodshemdvnuhsthe

up- si gnal ro t S gi the line interface 15
section 5 § are s cﬁggtgﬁd&?& gyad%‘ecrzgll céﬁg g}yng process and an error
correction pr ocess in theAﬁé@é’émn(Sntp?d‘d”e%slmtlsgdo the sofitroller 51. The
up-si gnal s whi deacirsigti osegaad whildhe rLatpié De fr afi@saet ezt a1 peNt Vi a

the line ternigﬁ%rgbgg ggg%kﬁg @g gu%ém%“%af %ggglggbﬁ fmntchlng

station 13 dir ne cont r ol error
within the recéit@'@% EP@ﬁﬁh@rcaﬁrY& e cepeetyed Bjgnpé Gﬁ@@%@s&’of t he
reception 0 ocqEEBI p3ort hﬁeualgmgnaltsa Hei s S@ﬁadeﬂtaéfe&emé StSsteh as

code words, franes and ack? t.amat i uest ocess is
carried out with ree];sp]é% “Po %25 *d3-si d@ f‘ﬁ% EcERP 5 <Y 53.
combines the signals recelved by the base statlons
with a maximal ratio combining. Although the amount
of information sent between the cluster control
25 station and the base station is large, maximum
diversity effects are obtainable.
According to the method (), bit
information demodulated in the base stations is sent
to the cluster control station, and the cluster
30 control station combines the bit information in
units of error correction words using parity
information. Although the diversity effects are not
as large as those obtainable according to the method
@, the amount of information sent between the
35 cluster control station and the base stations is
smaller.

The received information which is combined



When the IP is used as the protocol of the 30 LAN 41 within the cluster Cl)
the line interface section 54 uses an |P router or a Layer-3 §¢iJucfi003n
addition) a DHCP server may be provided in the controller 51. In this case,
based on the information indicating the registered specified base 35
stations 31, the DHCP server can assign the-1P addresses of the specified
base stations 31 to the nobile station 20. Hence) each of the base stations
0 8 JUL 2003 -23 31 in this case functions as a host which logically
acconmodat es tardnmehbljectieat iton 20e ahfSreﬂb@dbEEﬁbnObﬁdﬁh§éUﬁber contrm

station controJf %h%obac & ?&o%ifé‘s %rh@%ﬂc LheoR %'w‘isct Iy to %’1\@%

cluster contro ation eIon rocesses l83rr|ed out
within the clué@eﬂlaﬁ@U%ManxiYAn VM@hlhnehGODKm§ﬂeﬁtawnqnre@ult) t he

| oad on the II@ﬁeCQﬁtqulma&tﬁm%aﬂﬁetﬁsre?bhltetmm&mecﬂtém $wi tching

station is_10 effectively _reduced ion l uster control station
exchanges Si gn3fBTuEER™ Hdie AP 5} &t FONUUPASE LRRYISY IdAH HAsBEREAPPON t o
carry out a dis8rivhat ad fautmatmmopkocms:arihét( 4y Stheuctike. and Operation

of Base Station Eac Rﬁ§ ns 31 and 32 relays and sends to
ot her base stations the S|§% q%£§3%i§re received from ot her base stations

or the cluster control stIdte cipwn-9signalspach senthd nsasetlze anebhdse20 31
and 32 recei Veéoihiﬂﬁni'cﬁfta.do%l M@@ﬁfﬁgtbea@&@noust he Hghalsusedyi red

therein addi ti t i ons nd ab
communi cahl ng GPP Pﬂ‘e %5&310@ s{]]:t‘f’%icao BaSres I%y? %m th t he
nobi | e stat|0n1ﬁ0thah|¢m£amnh&&nsgt&tﬁenZBOspmbsanﬂﬂyaéil@tsTDNA and
FDVA may Dbe ey boyeds 30 Ith%%%@'f%éoegh%%ﬁe@t%%%rpuéhsn

Bas

stations 31 a 32 an | e station base stations gl and 32
have the sane ¥BaSPr §&& GLUSHRF thhsis acaprertptli-on THS ICHE  &FRder 30 be
gi ven of the basatsbatisaatibn FI1G ubes StReSyaNemibadch idi agieam show ng t he

L ome oo 1S JyR0RE B Sl 085 enS ARLATRERAY 1 IAARSoPTSEN
transni ssi on ak@er Baggt iS¢ SRR nyl s VB 03 1 m NS §BPoR1¥SESTON 61, a
reception sectcon 6Bach hasealsd avdod $BS9)ri6a8t Ball €ehrough 315 sends
the down-signals to the mobile station 20 according
to one of the following two methods, for example.
20 According to a first method, the down-
signals are sent from all of the base stations 31,
through 315 within the cluster Cl to the mobile
station 20, and the down-signals are combined in the
mobile station 20.
25 Although this first method also sends the
down-signals from the base stations 31, and 31s
which are not located close to the mobile station 20
and cause interference among the base stations 31;
through 315, the required control is simple. Hence,
30 this first method is suited for a case where common
information is to be sent to all of the base
stations 31; through 31; within the same cluster Cl.
On the other hand, according to a second
method, the down-signals are sent from only the base
35 stations 31; through 313 from which the mobile
station 20 can receive the down-signals, and the
down-signals are combined in the mobile station 20.



p 8 ~ul 2003 -24 63, and a line interface (I/F) section 64. In0BIJOL 83 the
down-signals fromthe cluster control station 21 are received by the line
interf ace section 64, and the BS controller 63 5 judges whether or not the
recei ved down-signals are to be sent fromthe base station 31 to which the
BS controller 63 belongs. The BS controllex763 al so recogni zes the

transm ssion schene and the multipl exi ng schene to be enpl oyed when sendi ng
the 10 down-signals fromthis base station 31. Wien the BS controller 63
judges that the received dowotdiegnatvesrés ¢ tbebmobdie fsrtahidn s2®ase station
31, the transm.ssi ctan REASIES; d =Sl P?‘:I‘é‘iof ' a
predet er m ned ﬁ%%gf Izci%:lg,_ rg#éﬁt he %%ﬁ%%dgfgggg\%gﬁg gna S a(rjdépgg?] via
the transmi ssi di- R T EeePPLSS Shdl iyt eeEeTonceotandlt POwaR drml®9. On

fjhte Ot hgrbhatnﬁ,(sm:up_-§fgnﬁbs_sri@qm'zyﬁ_drédts@méatefﬁam Legdo*ht aiﬂ't ﬁtfhegg are
etected by receptipn section Vi e antenna an e

transni ssi on a??c?sr%c%%?gbﬂn% |'1i1n6?‘§é’(‘:1t91%0r?q60."‘71 T etg'éept?gﬁsgﬁﬁ Fén 62

i ncludes in th&met echednapsugresl sdel tsnf othatmobilkei chatsioreqired in the
cluster control ' 21 .Lh r " e i ' conbi ni ng
process, such a%% ef?g?:e%{}%d O%Q{s%{%%\g?&%\t%ﬁgy%?B?Rggh\é%# I_%/he

si gnal - t 0- noi sEAUHP RE_EEedide i Mohblerstatieon 3O0n+ANGfIRFRT HEt ect ed

up-si gnal s. The nfdersedonpinidgralisind neheldspgciigcaboued Nfrutwénon, are

sent to the,cluyster nirol . i_on via the line interfage 30 section
64. \Wen t % I °|scct’fggﬁé%ssf‘%é%t&rsotwo%%}fl%ftlt’%euEAﬁllgfavt]\ﬁSt'hi ﬁﬁ}%eu%T ust er
Cl, a portion cfigmel$iheciluddnidadd s erenonobssiadallse aBS coant ofi@r 63 is
f?r{rﬁd Ey an {%H@%ﬁéci?fiéd'—%}é%{e‘fsﬁé/!di&?s_Eét?fﬁér %Il%rs%ert hdsn erdpdi m%'ng o
0 e base station ‘can_carry e distriputed autononmous process.

SU 9005 <55 (Bt rar 7o 5P Bhier ot A ebar REl HERE s SRS of the
| ine control stdtatthomscbndithg tcdudieepresentol nséatiom) 2dhen Bhe

communi cat{n rEQUest i SoHERSMA8Ltid e 1 | HE+ EPREHRL st ald 40 controls
the all ocati oncgj? r_adfo céhanne_l S ustejaérgy %he_%age&ét gt ?ons 31%nd 32, the
start and end SFtaheCRPnhBnFEACToERGaMPhesigR_1S| AT&IdA ih,S¢Mer | i ne
control statiomadkdasni theottegd ey espeonfiell bhee tsitmtnodid ¢ atati on

20 noves bet vvee%‘llf({ge ggeaégai_%gsgtrnﬁsc!wt@ﬂ%l g%gggﬂig%.d (b@sheStruct ure and

. i
Operation of Mbile Station > SCription w _given of the structure
and operation &tt3HeORBLPY e SBEAETIH TP the determined base stations.

20 The specified base stations which receive the down-
signals from the cluster control station 21 send the
received down-signals to the mobile station 20.

According to this second method, the
required control is slightly more complicated than

25 the first method, but unnecessary signal exchanges
are reduced, and the interference among the base
stations is reduced compared to the first method.
Therefore, this second method is suited for a case
where an independent communication is to be made the

30 mobile station 20.

When the IP is used for the protocol of
the LANs 41 and 42 within the respective clusters C1l
and C2 in order to carry out the above described
control, a Dynamic Host Configuration Protocol

35 (DHCP) server may be provided within each of the
cluster control stations 21 and 22, for example.

Based on the information indicating the registered



Basically, the nobile station 20 exchanges 15 signals with all base
stations 31 and 32 which are capable of communicating with thed gt 1083
station 20. In addition, the nobile station 20 sinultaneously receives
signals froma plurality of base stations 31 and/or 32, and sinultaneously
sends signals to a 20 plurality of base stl&-i ons 31 and/or 32. Channels
whi ch are used to exchange the signals between the nobile station 20 and
the plurality of base stations 31 and/or 32 may be the sanme or different.

I n addition, tis®esiigiad Yasen shetplomsal isarhoDH R es25ver aconngsdigand/ or

32 may be conbiped gndideret¥ed BY the TRRIdiG HAthHhe 20¢ 881 ohle thest
signal of the signals recei ved_fromthellj@l urality of base stations 31

and/ or 32 may BESHABRER 3hatEeReRfed BT it 5t ERPoRaB6. The
signal s sent fsamtitemgrobl | @nd032t dhi ahi0 dasd updtiehi &y af hbase

stations 31. an I 332 ) h I, di ff . e base
stations 3]115 ang/hg‘f.h F]IgégL %Q:f%&aggég e%%t?ltgc tél:ae;gl?%bn%{g ogm@%glghetzrsat'r ucture
of an enbodi ment of the nmddrieust acces s35yademdiony techhiapeesany

invention. Thepgohidsy Sr,t@tmemtzgléaowadi @t &1 &l tigdesgapnant enna 69, a
transm ssion and reception 0 JU 2003 -26 sharing section 70, a

transmi ssion sEHIGH-71EXNRREEHL PN tREC M 972 10E vobi | e station (MB)
controller 73) an externafornegahpde,( Wwhieh ¢t iCDMA 41 s andednaaudihe CODEC

75. 51n Fl'(f‘1 g’cée@%p%éﬁlgn@hﬁ %g%Watl@en%%rseoestsaéﬂtggfgﬁlﬁ ?ﬁg/ Bhsd’ are

recei ved by the rece section via the-antenna i

transni ssi on afdatdcdpt idh Shar FARes EXLANeNRY. Ptha1§ e peibheE88li on 72
denmul ti pl exes Ehadtmvcsdgsatksrf eaeht be Yhdassstatavionsl and/ ehi3d?, and
carries out a djversity c Lnin I ss,., Far_ex EPBI[\AAis
enpl oyed as thé:aascec'estsﬁ/esyrggg#et %§%§§§§ ?toatulsc?nss Egl@%rﬁ%?%fggzgggﬁ he
down- si gnal s atcodes :omréspgnéaoy ko el Pase clpthors, wanéh are

different for @acpfadderRassighatlisonecdli e/ HFfod2thd hbks case, the
nobi |l e station 20 des read,g thg down- |%nal S fromth(g baig.sgatl ns 31

and/ or 32 usi nﬁ?&ﬁéﬁgs vodtlecBPFREFGTdPHY AT & HF DML 5IPSRECST and/ or
32. 20 The despreadss stgndébtettotrheaciecefivielde suefle deat$bos 8lgamd/.or 32 are

derul tiplexed, ;$Q ahd &OLECEECERE MEGRIgHRd S tudlegi 86 OBagkgnaht and the
soft decision signal 1s used to carry out a nmaxinmal ratio conbining

process. 25 | n H%e MaxdvheFattRe CPIRG 1GaREASSTDN rate is high, the
signal s n@0 be sent from each ohsehehlease Pteatnadhbo 3irandhdss32nusi ng a

comon spread sads, 441 s CRRE SHBRLTADIHG YO 2PrshesaBROBROAL On

delay tine differences ween the 30 nobi station 20 and the_base
stations 31 and6r B5¢ o5 HakéCRSRARE NGe e RABIPT sPERAE oCBBRai nIPhe
diversity effeatnis kragder thehmpbtile EDAiion usedisss tpeopagasdonystem the

LTl o By AR BEcbOseniB St G Thaniet, % yskagytid o en
nobi | e st &% on @@ ddmilkapeeRE3Lings to make a RAKE reception, so
as to obtain the diversity effects.

Further, when the TDMA is used as the
access system, the signals may be sent from the base
stations using different time slots for each of the

30 base stations. In this case, the mobile station 20
demultiplexes the signals of the different slots
from each of the base stations, so as to detect the
received soft decision signal, and the soft decision
signal is used to carry out the maximal ratio

35 combining process.

(2-3) Handover Between Clusters
As described above, when the mobile



0 a ~a~ 1003 -27 signals of the different slots fromeach of the base
stations 31 and/or 32, so as to detect the received soft deCISIO€ nggﬁ
and the soft decision signal is used to carry out the maxi nal ﬁ&

combi ning 5 process. The MS controller 73,garries out necessary processes
by confirmng the contents of the downsignals after the diversity conbining
process and the error correction process. For exanple, if the 10

down-si gnal s ar g t ol lgr, 73 car

necessary procégggggbgtgptﬂgkgsa&g%gggtéé% ghsgonvgﬁtsf[he%gggpo si gnal s
into signals sdﬂh@dh&@ﬁouatpmﬁtpﬁgrgaanUﬁrbM1&hﬁr@m§mamﬁewﬂébéhver circuit
(not shown) wi tijd Ligsepbi ke 15x8tavkon 20k aadsoylhltpgaskgpal s to the
transmtter-receiver circuit via the aud . In addition, if the
down- si gnal s aﬂ%@%%ﬁ%?§|Qhaﬁﬁdt62béa§éﬁﬁ be arpeesasie vinbéhnibEon term nal
(not ShO\Aﬂ)SWhld-lhaéﬁeﬁocm| e¢ to,tBaanvhi kergtaki eut2Q4ia2QnkheiV® controller
73 carries out the ne es R cess to output the data signals to the
portabl e i nf or feft? oh° gP i"d-the external interface section 74. The M5
controller 73 al so encode$ntﬁéGup25 ghegnaltket moba 1gentt aftriom 2be nobil e
station 20 to a n d rdi.n rnlned
air interface, %nﬁggséﬁﬁé% %28u§g§$ 8? 480 gégggggegétgtloﬁg 8&8 g?

via the transmﬁﬁﬁ(ﬁﬂ%@é@¥0ﬁ271th?h@0b#éﬁsﬁi§§iéﬁ aRd M@ speeepthen sharlng

section 721 @nd ddee pd €NBRgHRAL Ih@eﬁgge,pt '(QQS§§CE>':0|%hE2 s@hnkhetpobil e
station 20 neasures the.rec

ensi t t
si gnal -t o- n0|s@?ﬂﬁfl?ﬁgr?8? ggr gﬁltBG er§F¥o&€§Fﬂlﬂ%/§ ??h8f5|gnals
recei ved from 3:«azhowélsheebaseedt &rponsadl wift hhe blheecktistépn€l and/ or

the base statians 3232NI t h| n mechcilnustth%r C@l,stF&orazt he M%Fed results, the
M5 control ler 73 of mobi | e station %O specyfles

one or nore baﬂf?ﬁ%ﬁ?%nEegﬂlﬁﬁd/6?63§°RhFEhsﬁﬁﬁlBBnﬁﬂnFESFé wWth the
nmobi | e stalbon 2% a@ndndéngebései aferimbsonhindi cahi ngmiieispéei Wigb base

stati onsI 31 anﬁc/]‘éli @@?ﬁléosw@lgﬁnbbol aﬁbgﬂﬁéér%tHh@okﬂ}étﬂgnshgna' s. The
up-signals inclu e apove con al s_are sen [ e

transni ssi on sé%?%%#%%ﬁp%l ?h@pgﬁéi???ehgﬁﬁsﬁtgFé?FEn% 31"&nd/or 32 to the
cluster controlcasttttdbnsRdnalist hetbinstbe @i-ahdrolstheTh® ePuster contro
station 22 of tdx I%l@t:@ﬁci:gdlltlg tﬂ@rébytfsgl §i§ﬁaibeaiﬁe§bﬁted1@ase

statlons [or 32 in.t correspondin u roI S ns 21

and/ or }%heiﬁﬂn%?e?hf%eg aln%ﬁ?pﬁ?n?hg n§%I|8 Tg Sfa€léﬁ£8gn
sinultaneouslyﬁﬂﬁ%ﬂ@@ 2heoki Yhal slfsber ofie. oFoatphurkli KpIdéFtPESe stations
within the sanerd Usietirfod b8s81 stht BHLOUSH YrBENd16k@R2I Soherbhe one or

plurality of base stati hin. the sane cluste Henc Ly possible
to carry out thzzlﬁlsof?ghan o%e?lus %s%ogﬁﬁ ?heggﬁlfab % g#%e diversity
process. receives the 1nformat10n inserted in the control

25 signals within the received up-signals notifies the
) line control station 40 that the registration of the
specified base stations are made with respect to the
mobile station 20.
In addition, the cluster control station
30 22 determines the base stations 32 which are
included in the cluster C2 and to which the down-
signals are to be sent. The cluster control station
22 specifies the determined base stations 32, and
sends the down-signals thereto. Thereafter, the
35 1line contxol station 40 exchanges the signals
related to the mobile station 20 with the cluster

control steation 22 in the cluster C2. In the case



In the enbodi ments descri bed above, the cluster control stations are

i ndependent of the base stations. However) the cluster control station may
25 include the functions of the base station. In other words, O8nWLi20ct i ons
of the cluster control station may be included within one of the base
stations belonging to the same cluster. Acggrding to the present invention,
It is 30 possible to reduce the load on the line control station, and to
realize an efficient network for the nobile conmunication system In

addi tion, becaus® the s:@fMtA heotdidvercqimegssacabnbeyeakem, ed touis easi |y and

eff|C|entIy, thg SPQQU%S ﬁﬁkcﬁﬁfé%y#geé en §§VEE§ q&bhéiégéglon and

t he base stations 0SSi fOVE the area
cover age of theebtiera @@mms(ﬁatstﬁltjs?@tém Of ibhp gUusIEa3 C12981F®rther

the present 'nV@@é'BasbséﬁﬁtﬂddnéfxbfOtﬁéeé§u§@E9deE”%%mﬂ%ﬁr thQUS
variations and nodificatiq %ﬁﬁ}a made mnthout de artlggb ron1 he scope
1% &

of the presént ?m%eﬂﬂvﬁﬁs PrHoeapragd oyt befwerdy FhSPIRAT | S
CLAIMED TS 1. Atvabibascammilieaiomvrersysdral mobile communication

system.
Therefore, according to this embodiment of
the mobile communication system, the mobile station
10 can constantly receive signals from a plurality of
base stations, and excellent site diversity
transmission effects with respect to the mobile
station can be expected. In addition, a plurality
of base stations can simultaneously receive signals
15 from one mobile station, and excellent site
diversity reception effects with respect to the base
stations can be expected. Hence, it is possible to
transmit and receive high-quality signals according
to this embodiment. Moreover, for a given signal
20 gquality, this embodiment enables communication over
a wider range as compared to the conventional mobile
communication system.
If the mobile station moves within the
area of one cluster, a suitable site diversity
25 process can be carried out within the cluster
independently of the line control station, thereby
reducing the load on the line control station. In
addition, the amount of information exchanged
between the base station and the line control
30 station is small, such that the capacity of the line
connecting the base station and the line control
station can be reduced compared to that of the
conventional mobile communication system.
Furthermore, when the mobile station moves
35 within the area of one cluster, a soft handover can
be carried out within the cluster, because the base
stations communicating with the mobile station



conprising: a line control station; and a plurality of base stati
belonging to a plurality of clusters so that each of the clustaﬁsﬁﬂﬁmwudes
a plurality of base stations, each of the clusters including a cluster
control station which is connected to said |ine control station via a |ine
and controls the base stations within the-gjuster to which the cluster
control station belongs, said cluster control station including nmeans for
sending aignala received fromthe line control station to a plurality of
base stations wdfdresahd naadolhest efo dicli‘ecctlha{ngé Yhatheea roferst Prafwl ity of

ot her base stat | V\[l:}tlhl Haﬁﬁb@e?:n%t CA ust er ea é?;ﬁ%ﬁg?l%\ﬂs‘tlrﬁsﬁﬁats;f)gsone

w thin one clué} elng connectéed asergt
cl uster and/orQQWm@$U@@§lngoh?ﬁ@rQth¢cﬂﬁﬂ@@%én santiiome dlaister via

lines, so that eaghufichbe hase shal imlmt@wﬁahda@%rc'wé er is
directly or |nqu#ﬁ£.“%ﬁconnected to the cluster control _station within said

one cluster® r | eHEBRRunildatiDrP LSt R atocFaRAdd s # A1yt 1,
wher ei n connecumnmslthmohleacbomhuﬂnbaﬁimmewslaéeraadelhp hi g - speee d

cabl e 11 nes o ) ol 5Pef AR kNS s 8 SuJ4) 12000133 353 Jhe gpbi e

communi cati on system as” clai e erern cluster contro
station and eadM&flipe b§§§e§ﬂaﬁhﬁnihMQrﬁQﬂérglngtétép@sﬁadzﬁ&ﬁconnected

via a | oop net WHde 0§t§tbaﬁ netweiter Tohtdde §PRLEEnFOMAUNICHipHregySt em
as clainmed, in clai rein In ernqrhfrotocol %IP 10 is used as a

Communi catFin frot Bes| SORVERE PP & SHBRIBL CRRLOR ST 15 5. The
nobi | e connunlcatlon(SystSMrastukalanﬂlmpeiainbﬂ,oﬂheﬂesmar[ﬂQntwoly of
sai d base statigns, s4qul taneously send signals with respect to a single

nobil e station. 20 L )
A description will be given of the

structure and operation of the cluster control
15 stations 21 and 22.

The cluster control stations 21 and 22
have the same construction, and thus, a description
will hereunder be given of the cluster control
station 21. The cluster control station 21

20 distributes the signals from the line control
station 40 to each of the base stations 31 within
the cluster Cl to which the cluster control station
21 belongs. In addition, the cluster control
station 21 combines the up-signals which originate

25 from one mobile station 20 and are received wvia the
base stations 31, and sends the combined signal to
the line control station 40.

FIG. 4 is a system block diagram showing
the structure of an embodiment of the cluster

30 control station according to the present invention.

The cluster control station 21 shown in
FIG. 4 includes a line terminating section 50, a
controller 51, and a line interface (I/F) section 54.
The controller 51 includes a transmission processor

35 52 and a reception processor 53.

In FIG. 4, the down-signals from the line

control station 40 are supplied to the controller 51



6. The nobil e conmunication systemas 25 clained in claiml, wherein a
plurality of said base stations sinultaneously receive 5|gnalsgggntlmmon1a
single nobile station. 30 0a~a~ 200 -32 7. The nobile conmunication
systemas clained in claiml1, wherein the plurality of clusters are

mutual Iy connected via lines. 8. The nobid{x-conmuni cati on system as cl ai ned
in claim7, wherein said line control station connects correspondi ng
cluster control stations within the plurality of clusters via the lines. 9.
A cluster contvdla dtha i bin¢otesminadlinhgecthlianabdty oh bas@sst ati ons

W thin one cl ughlrd %H@'&Bwhbglﬁln@serr%\;@d FL&hi PAPglQROS, in a

nobi | e conmuni cation system which includes a line control station and a
plurality of cr@3tHal %%?HlQPuétoelar@orﬁq dte stent ohreBnpPesit@fe neans for

connecting theselatsieis cpDt £6! tdlealmoWild §1’Qﬁticbrﬁl6209nth@| conaidan et a a
i ne; neans_for sendln J?](Lgsqnal %ihr ceived from,;the line control station to a
n

plurality o% bgsle R SAFFD etoclftféet eﬁ,r%ﬁ)?rg&ﬁs&o& via one or a
plurality of obPecedmser sbat tbas baisthistasbiehondl ctasvbichartdemsians f or

conbi ni ng si gnalifLeei yed EBO%O%%nCH ﬁ@'M@'tié{n&hQ%&%nﬁs@He‘M@ Wi thin
said one 20 cluster and sendin Ined signals to the line control

stati on. 0 8apg * fﬁbgnu%§lE§g¥6n9ﬂﬁ?QﬁW%t¥ﬂ Qﬁwﬁ?%#ogﬁgtﬁ@ﬁnas cl ai med
in claim?9) whersidisai thel dswear sdonald Stai itdne | sasonseattadnt @1lt.he

plurality pf base IALLEP1 8 BN 33ldL Wfe AN SL1 4hB18 :oQm 1glanork 30 or

a bus net wor k.
transmission processor 52 to the specified base

stations 31 via the line interface section 54.
On the other hand, the up-signals from the
base stations 31 are received by the line interface
15 section 54, and are subjected to a diversity
combining process and an error correction process in
the reception processor 53 of the controller 51.
The up-signals which are processed in the reception
processor 53 are sent via the line terminating
20 section 50 to the mobile communication switching
station 13 directly or, via the line control station
40. If the error within the received up-signals
cannot be corrected by the processes of the
reception processor 53, the up-signals are discarded
25 in units such as code words, frames and packets or,
an Automatic Request (ARQ) process is carried out
with respect to the up-signals in the reception
processor 53.
When the IP is used as the protocol of the
30 LAN 41 within the cluster Cl, the line interface
section 54 uses an IP router or a Layer-3 switch.
In addition, a DHCP server may be provided in the
controller 51. In this case, based on the
information indicating the registered specified base
35 stations 31, the DHCP server can assign the IP
addresses of the specified base stations 31 to the
mobile station 20. Hence, each of the base stations



35 11. A cluster control station for controlling a plurality o@ qggﬁ
stations within one cluster to which the cluster control stati ﬂ Igﬁgs,
and operable in a nobile conmuni cati on system which includes a |ine control
station and a plurality of clusters, said cluster control station
conprising: neans for connecting the clus®8r control 5 station to the line
control station via a line; and neans for sending signals received fromthe
line control station to a plurality of base stations within said one
cluster directBy ép \Ehdsorase Bupthianst gsof dosdr Wekeh stagiead 1 t hin

said one 10 cl gskemmotgatks the méysier s¢artiel -st.ation as clainmed in claim
11, wherein said cluster control station is connected to the plurality of

base stations within sai dbhe €PRRELRePtacs 6 FtR%k ©PPALBds net wor k.
20 0 a ~u~ 2p03tid4 EdntAdibsetlséabass pratided wiitthin otre25 cl uster

whi ch i ncl ydes t I at.i nd I | i f _base stations,
and oper abl%g i ﬁilgg#%%i Iee;é3 %ﬁi Eg%’i %%%sg}%[ren%%v{ﬁ?%%fi %%%Eg&l g)el%ic?{ég%bnt r ol
station and a pPuitdiaitt prsfced st evBichardnblse caratiash @ohprlishag: neans
for receiving shgnahissitledmHod dc &1 HSERT 0G@NHRH i3 AoV EhLP . sSahd One
cluster directly or via qne or a.plurality, of other hase stations within
sai d one cl ust &r Fe§H t30{ﬁﬁ% 0330oR¢ ?nélgﬁgﬁﬂ%¥r e VRELPRoANE nobi | e

station to thetheusiodrleontanmhurst@dtbonwstvhitehdaigd soreet tdmsier directly or

via one or |y s f se stations within said one cluster. 35
12 P ) dipicdgse st on
14. The base s%g??gﬁ ﬁga Ig%nedc?n claim13, further conprisin means for

connecting to said one oﬂﬁfﬁﬂ%ﬁhiﬁpityhéfCéPﬁéﬁﬂxﬁR?%ﬁ%%i§H§%ﬁpﬂhin sai d
one 5 cluster ¥kahanlgeep sieinwIk with BHE Bakwordtatlibrd. thabasaasiiati on

provi ded mjthiQaggeﬂyégnégag{%ﬁhténglugeso%tc%u Ler. contL 9L station and a
plurality of baseé stations, an opera%feyin a fobile communi cati on system
whi ch i ncl udesagtpPneEoE¥ENtRIACSSAti on and a plurality of clusters, said 15

base statiign conpri giang: stBuStdrd) hnd0BBeration of Base Station
Each of the base stations 31 and 32 relays
and sends to other base stations the signals which
are received from other base stations or the cluster
control station 21 or 22. Each of the base stations
20 31 and 32 receives the signals addressed thereto or
the signals regquired therein. 1In addition, each of
the base stations 31 and 32 capable of communicating
with the mobile station 20 basically communicates
with the mobile station 20. Various access systems
25 such as the CDMA, TDMA and FDMA may be employed for
the communication between each of the base stations
31 and 32 and the mobile station 20.
The base stations 31 and 32 have the same
construction, and thus, a description will hereunder
30 be given of the base station 31. FIG. 5 is a system
block diagram showing the structure of an embodiment
of the base station according to the present
invention.
The base station 31 shown in FIG. 5
35 includes an antenna 59, a transmission and reception
sharing section 60, a transmission section 61, a
reception section 62, a base station (BS) controller



-35 neans for receiving signals fromthe cluster control statloggynq ?
said one cluster directly or via one or a plurality of other é I ons
wi thin said one cluster, and sending to a nobile station information
included in the signals and required by the nobile station. 16. The base
station as clained in claim15, further c@uprising: neans f or connecting
to said one or the plurality of other base stations within said one cluster
via a |l oop network or a bus network. 17. A line control station operable in
a mobi | e comufBcatingh aykire hhitelrfiace UdeF a peathdnt 4of clusters each

including a plurality of S t ati ons, I t S i on
basprst aki onge Sy ! éfﬁ?ro? EQBm L

conprising: neans for carryin out ‘a handover etween first and
second cl ust er S1WE&e M soBfrelsehaitdenmle 2 et HReni e dabyYotthend ime st and

second cl ust er snteaduf é@@t@bustsar,sm@clm 'BBac@ﬁtlﬁbElle%O@tBV ol station

whi ch t rol | it b tati it hi t
cILgtefogo%?rgpaQ% 4 S %Q?ﬁd?%égﬁéa% E?&%“%%Hﬂ%@gggﬁaﬁﬁgénsééeFﬁéﬁ from

the line contrbb b@amanttbramptbeaBBS¢ aft ataisen s3 ht tonwhiichhithesdsd one

cluster direct E)Sn%:o‘il%:@“%%e@oﬁ'g%f al ity ofs Ot%@ﬁfr9§§@r5%§t l,qR% Wi thin
said one cluster. 20037-36 18. The line control station as

clained in cIaFﬁFPﬂn%ﬂﬁﬁeFHengSnﬁ@&ﬁ§%ﬁﬂrﬁ%&?%@ta?ﬂe R&ndover control
via cluster comunelipsieatiogssthehmeded be thpldysd wnenseenddnel uslecrs. 19.

A mobil e §t tlggwﬁp [ glgn OHDQE&% el f%ﬁ%?” §¥steﬂhg?|§%bogg%udes a

plurality o usters eac rncl Y plur ed
base stations, ceadiradflenebd| nsdees KMQhuﬁhﬁ)Qﬁ@ﬁ%@@@rdéwntﬁémmﬁkﬁlon

whi ch control sagephis Aé t¥eRE BaoH $hals WM dtapionesel ugher to which the
cluster control _station bel ongs mobi | e, stag.ion conpr|S|nq means for

sal%
S|nultaneouslytfg&ﬁqﬁﬁﬁﬂ%PgﬁgFglPPo L REQ9RT eF R oRPPBr SEERASN wi t hin
sai d one cl ust eccdindioid ytor avpaededegmingd wiat i iyteffether apdsdhst ati ons

wi thin saiid ongnelddErdoRRds TBARI sf @reSidBA anepUehy EeRdishd sEiigal s to
one of and reception sharing section 60 and the antenna 59.
On the other hand, the up-signals received
from the mobile station 20 are detected by the
reception section 62 via the antenna 59 and the
20 transmission and reception sharing section 60. The
reception section 62 includes in the detected up-
signals the information which is required in the
cluster control station 21 in order to carry out the
diversity combining process, such as the received
25 signal intensity (RSSI) and the signal-to-noise and
interference total power ratio (S/N+1) of the
detected up-signals. The detected up-signals,
including the above information, are sent to the
cluster control station 21 via the line interface
30 section 64.
When the IP is used as the protocol of the
LAN 41 within the cluster Cl, a portion of the line
interface section 64 and the BS controller 63 1is
formed by an IP router or a Layer-3 switch.
35 Therefore, this embodiment of the base
station can carry out the distributed autonomous
process.



a plurality of base stations within one cluster. Z5 20. The nobile station
as clainmed in claim19, wherein said nobile station further conpri ses:
means for notifying the cluster control station of one or a pIurﬁﬁiﬂﬂ.m%
base stations within said one cluster capable of conmunicating with the
nmobil e station. .AS. A .A3{. AF!. A {. AYe. A3-28-. Ale. An, . A AF,. ABh. AR A

. AL AFh. A3, . A5@ Al . Al A. AFh, . A h. A3Y. AF. AY{. AY@ Al a?. AY(9 . A ,.AY3. A2 . A;
3.Al @AY. A styz2: =
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capable of communicating with the mobile station 20.

In addition, the mobile station 20 simultaneously
receives signals from a plurality of base stations
31 and/or 32, and simultaneously sends signals to a
20 plurality of base stations 31 and/or 32. Channels
which are used to exchange the signals between the
mobile station 20 and the plurality of base stations
31 and/or 32 may be the same or different. 1In
addition, the signals from the plurality of base
25 stations 31 and/or 32 may be combined and received
by the mobile station 20 or, the best signal of the
signals received from the plurality of base stations
31 and/or 32 may be selected and received by the
mobile station 20. The signals sent from the mobile
30 station 20 to the plurality of base stations 31
and/or 32 may be the same or, different for each of
the base stations 31 and 32.
FIG. 6 is a system block diagram showing
the structure of an embodiment of the mobile station
35 according to the present invention.
The mobile station 20 shown in FIG. 6
includes an antenna 69, a transmission and reception
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diversity combining process.

For example, when the CDMA is employed as
the access system, the base stations 31 and/or 32
send the down-signals at the same frequency using

15 spread codes which are different for each of the
base stations 31 and/or 32. 1In this case, the
mobile station 20 despreads the down-signals from
the base stations 31 and/or 32 using spread codes
corresponding to the base stations 31 and/or 32.

20 The despread signals from each of the base stations
31 and/or 32 are demultiplexed, so as to detect the
received soft decision signal, and the soft decision
signal is used to carry out a maximal ratio
combining process.

25 In the case where the radio transmission
rate is high, the signals may be sent from each of
the base stations 31 and/or 32 using a common spread
code. In this case, the mobile station 20 uses
propagation delay time differences between the

30 mobile station 20 and the base stations 31 and/or 32
to make a RAKE reception, so as to obtain the
diversity effects.

Further, when the TDMA is used as the
access system, the signals may be sent from the base

35 stations 31 and/or 32 using different time slots for
each of the base stations 31 and/or 32. In this
case, the mobile station 20 demultiplexes the
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processes by confirming the contents of the down-
signals after the diversity combining process and
the error correction process. For example, if the

10 down-signals are audio signals, the MS controller 73
carries out the necessary process to start the audio
CODEC 74, converts the audio signals into signals
suited for outputting sound from a transmitter-
receiver circuit (not shown) within the mobile

15 station 20, and outputs the signals to the
transmitter-receiver circuit via the audio CODEC 74.
In addition, if the down-signals are data signals to
be sent to a portable information terminal (not
shown) which is coupled to the mobile station 20,

20 the MS controller 73 carries out the necessary
process to output the data signals to the portable
information terminal via the external interface
section 74.

The MS controller 73 also encodes the up-

25 signals to be sent from the mobile station 20 to the
base stations 31 and/or 32 according to a
predetermined air interface, and sends the up-
signals to the base stations 31 and/or 32 via the
transmission section 71, the transmission and

30 reception sharing section 72 and the antenna 69.

The reception section 72 of the mobile
station 20 measures the received signal intensity
(RSSI) or the signal-to-noise and interference total
power ratio (S/N+I) of the signals received from

35 each of the base stations 31 within the cluster Cl
and/or the base stations 32 within the cluster Cl.
From the measured results, the MS controller 73 of
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up-~ 51gnals 1nclu ing the above control signals are
sent from the transmission section 71 via the
specified base stations 31 and/or 32 to the cluster
control station 21 of the cluster Cl and/or the
10 cluster control station 22 of the cluster C2, to
thereby register the specified base stations 31
and/or 32 in the corresponding cluster control
stations 21 and/or 22.
Therefore, this embodiment of the mobile
15 station can simultaneously receive the signals from
one or a plurality of base stations within the same
cluster, and to simultaneously send signals to the
one or plurality of base stations within the same
cluster. Hence, it is possible to carry out the
20 soft handover process and the suitable site
diversity process.

In the embodiments described above, the
cluster control stations are independent of the base
stations. However, the cluster control station may

25 include the functions of the base station. 1In other
words, the functions of the cluster control station
may be included within one of the base stations
belonging to the same cluster.

According to the present invention, it is

30 possible to reduce the load on the line control
station, and to realize an efficient network for the
mobile communication system. In addition, because
the soft handover process can be carried out easily
and efficiently, the communication quality between

35 the mobile station and the base stations is improved,
and it is also possible to improve the area coverage
of the mobile communication system.
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ion
control station via a line and controls the base
stations within the cluster to which the cluster
control station belongs,

said eluster control station including means for sending
signals received from the line control station to a
plurality of base stations within said one cluster
directly or via one or a plurality of othexr base
gstations within said one cluster,

each of the base stations within one cluster
being connected to other base stations within said
one cluster and/or the cluster control station
within said one cluster via lines, so that each of
the base stations within said one cluster is
directly or indirectly connected to the cluster

control station within said one cluster.

2. The mobile communication system as
claimed in claim 1, wherein connections within each
of the clusters are made by high-speed cable lines
cr high-speed radio lines.
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single cluster are connected via a loop network or a

bus network.

4, The mobile communication system as
claimed in claim 1, wherein Internet Protocol (IP)
10 is used as a communication protocol on the lines
within each of the clusters.

15
5. The mobile communication system as
claimed in claim 1, wherein a plurality of said base
stations simultaneously send signals with respect to
a single mobile station.
20

6. The mobile communication system as
25 claimed in claim 1, wherein a plurality of said base
stations simultaneously receive signals sent from a
single mobile station.

30
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7. The mobile communication system as
claimed in claim 1, wherein the plurality of
clusters are mutually connected via lines.

8. The mobile communication system as
claimed in claim 7, wherein said line control
station connects corresponding cluster control
stations within the plurality of clusters wvia the
lines.

9. A cluster control station for
controlling a plurality of base stations within one
cluster to which the cluster control station belongs,
in a mobile communication system which includes a
line control station and a plurality of clusters,
said cluster control station comprising:

means for connecting the cluster control
station to the line control station via a line;

means for sending signals received from the line
control station to a plurality of base stations within
gaid one cluster directly or via one or a plurality of
other base stations within said one cluster; and
means for combining signals received from one
or a plurality of base stations within said one
20 cluster and sending combined signals to the line
control station.
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10. The cluster control station as
claimed in claim 9, wherein said cluster control
station is connected to the plurality of base
stations within said one cluster via a loop network

30 or a bus network.

35 11. A cluster control station for
controlling a plurality of base stations within one
cluster to which the cluster control station belongs,
and operable in a mobile communication system which
includes a line control station and a plurality of
clusters, said cluster control station comprising:

means for connecting the cluster control

5 station to the line control station via a line; and

means for sending signals received from the
line control station to a plurality of base stations
within said one cluster directly or via one or a
plurality of other base stations within said one

10 cluster.

15 12, The cluster control station as
claimed in claim 11, wherein said cluster control
station is connected to the plurality of base
stations within said one cluster via a loop network
or a bus network.

20
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13. A base station provided within one
25 cluster which includes a cluster control station and
a plurality of base stations, and operable in a
mobile communication system which includes a line
control station and a plurality of clusters, said
base station comprising:
means for receiving signals from said cluster
control station within said one cluster directly or via
one or a plurality of other base stations within said
one cluster; and
30 means for sending signals receilved from a
mobile station to the cluster control station within
said one cluster directly or via one or a plurality
of other base stations within said one cluster.

35

14. The base station as claimed in claim
13, further comprising:
means for connecting to said one or the
plurality of other base stations within saild one
5 cluster via a loop network or a bus network.

10 15. A base station provided within one
cluster which includes a cluster control station and
a plurality of base stations, and operable in a
mobile communication system which includes a line
control station and a plurality of clusters, said

15 base station comprising:
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means for receiving signals from the cluster
control station within said one cluster directly or via
one or a plurality of other base stations within said
one cluster, and sending to a mobile station information
included in the signals and required by the mobile

station.

16. The base station as claimed in claim
15, further comprising:
means for connecting to said one or the
plurality of other base stations within said one

cluster via a loop network or a bus network.

17. A line control station operable in a
mobile communication system which includes a
plurality of clusters each including a plurality of
base stations, said line control station comprising:
means for carrying out a handover control
between first and second clusters when a mobile

station moves between areas of the first and second
clusters, each of the clusters including a cluster

control station which controls a plurality of base
stations within one cluster,

said cluster control station including means for
sending gignals received from the line contrel station
to a plurality of base stations within said one cluster
directly or via one or a plurality of other base

stations within said one cluster.
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18. The line control station as claimed in
claim 17, wherein said means carries out the handover

control via cluster control stations included in the first

and second clusters.

19. A mobile station operable in a mobile
communication system which includes a plurality of
20 clusters each including a plurality of mutually

coupled base stations, each of the clusters including a
cluster control station which controls a plurality of
base stations within one cluster to which the cluster
control station belongs, said mobile station comprising:

means for simultaneously receiving signals from the
cluster control station within said one cluster directly
or via one or a plurality of other base stations within
sald one cluster; and

means for simultaneously sending signals to one of

a plurality of base stations within one cluster.

25

20. The mobile station as claimed in

claim 19, wherein said mobile station further comprises:

means for notifying the cluster control statiom of
one or a plurality of base stations within said one

cluster capable of communicating with the mobile

station.



