a

e3eEXE*B ~T°n r *@0002* - 1 - *159159* #TI TLE OF THE | NVENTI ON A CELL
METHOD, A MOBI LE COVMUNI CATI ONS SYSTEM AND
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Field t, Jnvention The present invention generally relates

met hod of cCe formati on and a mobile 10 comuni cations syst em t her'&&st*h,

and speC|f|caIIy relates to the cell formation nethod and the nobile

comuni cat i ons syﬁgﬁwn {,nh one or nore nobile stations are

served by a base f Mi of changi ng and securing a service

area of 15 the nobiCeLEt BORMAS ION CIGNIROY MRAEHOSI!,| Af MOBERLBN whil e

communi cations ar@ogayigcRiTolie FUARANt AMCAt bABH WibligloN ghal o8 1o (he

base station and e station can comuni cate according to the cell
formation controlMOB ket REATION @é@&ﬂ{dﬁ%@nlﬂf the Related Art An area
where a base station can provide a conmunication service, i.e., a cell,
depends on the g 'ﬁgmg{] 8 Bg.nt,ﬂﬂ i Iéﬁcel ved by a nobile 25 statl on,
the control sign bile station with the base

station. Wien the base statitonFsehiePh e | Ingepsaed@nt i onal met hod has
been that transmission el ectrhlecp&@wn@flﬁxh@negehr @'en%'rgirlaﬂ ifelates to

predeterm ned, and the predet e 0 is, used nt, years,

aut ononous cel | f%r%‘??gﬂ?cﬁlﬁ P(S’qur‘r% %Pﬁ g 5@8?’?18%&5’5&; 1T\‘/&Jrle n a base
station check8 cetdmriignimaéicdpnns sachmmheeémthandnakjjawt@ﬁicsabbyI
formation such thal) 2f £8sBOkKeOVRIEd ﬁ’rrﬁgﬁléﬁl %‘%%dc%l'ﬂcﬁ @Hf r?e?bl e

efficiently covered. The autononbus ce formati on control I ates
traffic congesti ctPHYUROARESPRISNG AHER e e F BY irikhi- o PECEITUi HE t?)r amoreZ
congestion state mdbihe adpademis cld SsemneddcBy babaeef ragienny tiset is

ffici If t f s || |
ool Led 15 a mobi 3 Sona e ot pAneiiE) Al BOURNT 6T, SR MRS BED bPe
of changing &€&l | %@ madPéhe statiqnirasrhgnahaddédce£sildg fremabpus of

the cell, while camuai 6aiinQAS cAtE CINtd Nl §8ing on.

The present invention further relates to
the base station and mobile station that can
communicate according to the cell formation control

20 method.

2. Description of the Related Art

An area where a base station can provide a
communication service, i.e., a cell, depends on the
quality of a control signal received by a mobile

25 station, the control signal being for connecting the
mobile station with the base station. When the base
station serves a cell, a conventional method has
been that transmission electric power of the control
signal 1s predetermined, and the predetermined value

30 is used. In recent years, an autonomous cell
formation control method has been proposed, wherein
a base station checks cell formation of adjacent
cells, and adjusts its cell formation such that
areas not covered by the adjacent cells are

35 efficiently covered. The autonomous cell formation
control method mediates traffic congestion by

controlling the cell formation according to a



. When the cell radius is expanded, an increased nunber of base stations wll
becone 10 available to a nobile station that is in communication with a
first base station. The comruni cation connection to the first base station
can be switched to a second base station, if the second base station is
carrying a |l ower anount of 15 traffic, such-%hat a higher through put may
be obtained. On the other hand, when the cell radius of the first base
station with which the npbile station is connected is reduced, it is
necessary for thecPBIRBEIPE StETOPY ot FEASERE Soffdiiy ctiufi?Rat i on
connection to anotdisebdseqsteatdyorudefof €ithenser.vilde tife thechno Sdghasé
station to the nobi L Qe u i e. vier . LRg+L0

t he aut ononous ce%(l:%S%Pgtrolrnl%?}O%ﬁsclcont}o?gﬁﬁblgggbn\?gnt Yﬁonlall%gggﬁggg?i 8% a
relief is not proviBelils CRAMULIGatEeREi 6HSLREL WollaF DeShabeoBuvside t he

service area 6f the bapabstatdonaioiegt bei1base rafaatiom, actalal |y reduces
its service area., 30 Fo i

r .exanpl g,,as_shown in Fig.l8, whe base,station 3
reduces its servilc%cﬁFgﬁlﬁgor?]néjﬁ dG LT ALl Tat-88 %?dd‘ucfotquéf? n‘ée%f)'an area
i ndi cated by a sorhdlei pemmantivadgivas nebel eostdniudmd3 served by the base

station 3 is thereby put ouggidde e 3o11eddaedsSalVisg A Ed of afhe base
station 3, the nopile station can lzb)e swtched to the base station 2 by

hand- over, such thAtTeR&So Cat?orPRaR STaF1ogM e Re9R08r, when a
base stationld restugtlablle ser v\ clarka ftemian ahex iindiiated by a dotted
line to an area 'é‘é’ﬂﬂxﬁég%aﬂo %&'ﬂrg A'gf skheLg el %t%oc i acepl base
station to perform hand-over for a m)JFe station 1 that is being served
by the base st ati®PPRUNEFASEPTerfiQReGRhERANt K8 BRSe STt dnaerebatestits
service area, thecambbkesstialdhyy oM | sfeopdt bastesisden ttien | edficEHeser vi ce
area, and the corrgruni ggt' Qn Wi | | tb.e di sconnect egl. 10 lTr‘lﬂus t he (o ng?nti onal
problemis that a ROPHE PESTMTHE Dt Bf CET A% St |eo§1 SR Eh8 fir st
base st ationl®annbrabéicontsiubed:-ftate 2 ohiagbescommrestdromuta pavkee | oss and
the Iike, when thgpfhtigtgbase station reduces its cell radius, i.e., 15

service area. Even if there js the second, base stati avai | abl e for the
service to be continued in &% H%c‘éﬁ?eﬁrgafl hatf -eﬁvg:?‘%a%eif)l B%dblé?f8?med
fromthe first baskesfaristnhbiasd hetsetondwhabe whtiathi drhe 200Ul ¢ hetatther e

Is a possibility thatohiec3eeond hase,stati 9R MaY Jlffsd SAUES, | EFeSEr Vi ce

Ny I

area. In this case, %urther hangs- over IS required fromthe second base
station to afhi rEPBAse SEAGIGR 0 HatkChothRe ORI D LIMBEREFBALIORs t he
case may be. 25 StMMRYtObnTH IdMENE ON\bhtel Statgdenensdfobg echeof the

present i nvent i on. Lo, pLavide & B N0d: B, SYSLRINYIES e IEhERY: cand

base station and a nobi
station becomes unavailable.

However, according to the autonomous cell

25 formation control of a conventional base station, a
relief is not provided to the mobile station that
would be made outside the service area of the base
station before the base station actually reduces its
service area.

30 For example, as shown in Fig.16, when a
base station 3 reduces its service area from an area
indicated by a dotted line to an area indicated by a
solid line, although a mobile station 3 served by
the base station 3 is thereby put outside the

35 reduced service area of the base station 3, the
mobile station 3 can be switched to the base station

2 by hand-over, such that the communication can



30 operate in the system which substantially obviate one or nore of the
probl ens caused by the limtations and di sadvantages of the related art.
Features and advantages of the present invention will be set forth in the
description that 35 follows, and in part wil] becone apparent fromthe
description and the acconpanyi ng draw ngs, o may be | earned by practice of
the invention according to -4 the teachings provided in the description.

bj ects as wel | 0 r features and vant he pr.esent. inventjon
will be reali zedaczonndé gﬁf%i ngéwﬁff t'He wr%fqhg%,gggé gyf?g%el%nusll nrgect%éegsrre?%%)d,
and the 5 base stsgfiwvhcandrene fwobi [an el ohndhaategeat @ idetitad syknem
which are particardy pptat eddaqeladdy e spesiibcatinen ithesuchd wd,
cl ear, conci se, %g__{i exact l'g)erms s t.o enable a gersgn 2’2‘\“ ;%do%fl nary skill
inthe art to pratitethePRATetitd O TP aER? EVe MERESEY: et

advant ages anfl i madeiche dahseiont A tthatpurpdseing sheviedv eyt itdrg ssenbodi ed
and broadly descrdgd; herein i t4 0 vides the
system the base éstatlﬁ ghdcfhgggb‘%ﬂ%i 29{[?%12 it: gt. btgr%%blr%_t ensyls_tem to
15 function as sUiRflitF9Rdl B8l BREVHEE R st BEP OROPdeRvisHG td eld Wikl

equi pped with a frcigut yotostcHanghd ardmicon oérirheecaldea t iidadle, the
radi us of the cel] V\A&m na?’@i:(:hwtitlel sDervéfecg;th eQase station is

avai |l abl e, and a SOECT TS y tho provi de TTHTOF MRt ron about a cont enpl at ed
cell radius &Bange to one ofhusre tshidanveenrtionali prold egelils et aobile

st 3ti Ion i's Cagﬁmrﬁ%ﬁtﬁai r@cﬁﬁm;h]Eiic'&Q:i%r{ ﬁﬂﬂeitmas%éof%tlaﬁq% mecrpeﬂhﬂe radi us,
an al SO capable oI searcnin ar, ano er se atl on 0 | C a

hand- over 1o to (oK piBLEE PEARtE MRS by Bt | SRR ALSER S (1t ¢ he

nobi | e station widisdenpéatédnoubsirdeckdte tess ahdt ibecdlikeradihen chiamge i s
actual I'y perfor nqdipé'ttlggs_@a§%a%ti%}d ALadhes. 11hechase siatjon, i upon

receiving the 30 request, is capabl e of suspending the contenplated cell
radi us chang®® APSEKIERSi ®RSBo the above is that the nobile station is
capabl e of cal cul ati ng the Hirghande tisimeenst brebaseosidatiaze ach t ixen nobi | e

35 station, usin | t of j f . tation, and
other informati o%ﬂaﬁggﬂfhé %tg)giglttgestS%%ing%%%s%Q&gggﬁgﬁ isloﬁril Aargout t he
distance to -5 ad2pRE 3rafi.ofansindvehalta s hbobRse PSirdiq e E afrom

the first base station to the second base station.
20 Further, there is a possibility that the second base
station may later reduce its service area. In this
case, further hand-over is required from the second
base station to a third base station, or back to the
first base station, as the case may be.
25
SUMMARY OF THE INVENTION
It is a general object of the present

invention to provide a method, a system using the
method, and a base station and a mobile station that
30 operate in the system, which substantially obviate
one or more of the problems caused by the
limitations and disadvantages of the related art.
Features and advantages of the present
invention will be set forth in the description that
35 follows, and in part will become apparent from the
description and the accompanying drawings, or may be
learned by practice of the invention according to



adj ust the cell radius enough to cover the nobile station concerned. As an
extension to the above, the base 5 station is equipped with a facility to
change the formation of the cell, i.e., the cell radius, gradually in
stages until the contenpl ated ceII radi us change IS flnally reached, and a
facility to informthe nobile stations about?a next stage cell 10 radi us
one by one at a predeternlned interval. The nobile station is capabl e of
transmtting the t to_chan he c us when a cel di us
change of any of.{ e s?a%ggngﬁapﬁqy%xwé %%Igégd FFlaEi%§tré? é%£$
station outside k5 t4elledb. Oth@§(ﬁﬁﬂvumaﬁe@ndoadeéQMQﬁyanﬁmﬁm¢ng | oad

of the cell, bec ér‘i‘@ BHU@%El%fn GaNtyY %e SkQQ@E%eﬁr aRd 'Eﬁ:ﬂH)itHé& ]§§,at| ons
to the base statla in a |ven period of tipe is reduced, t ransm ssi on

of the control I’%eB]e A ’E@edlsé’tsﬁ%t‘e%ll%ge?;h{eh@eﬁ‘é’éies ar}&l B¢ her
extension to bhe Exweststibat amnlde ﬂ)%encﬂcbﬁleostasmapaMae; afpdramsninti ng

i nformation both ﬁpé)%rk'égg'{‘ne%%l tha%qﬁelgﬂr%fghyg § t}_%q_le& t’beJ,é:e%lll radi us

in the final stage hi s case n|5|nforne of the
final cell radiushe ciRentibegitaditndn airh stehibl edetac;,atq%wdtse, hRd- over

to a second base iadt Obekist B8 fidanLeld éaﬁlwlSoWI |h|avl1('mtg oEind g nobil e
station, even if ak |, raghus of acoy&plirl 01% stagﬁ Y GQVer t he nobil e
t

station. This al I%Viates frequency an rartte 6 ﬁewhan -OVer. Further,

in this caselOeven if the s@condhisste sthesonang piihele ashveresoes andel |
radi us change, ”b.en "@@ééﬁd&hé@ %t@ﬁ&ﬁ@'ﬁ&fp@séaéﬁ hat llmérhﬁlt o |£s

provi de the nost vor,abl muni cat i on cona él ons. BRI EF DES

PFOTHE DRAV oo Strs g earand BRI Ha ot EORH! el PR R bR ot a
nobi | e commruni catpmnsm‘,gst ehet oawthacha toed | sjzetemt,l ahec sl steet honl of an
embodi ment. of the presenl fhabenll Qe applied: SRLg12 't% Ald i SOV ng &

structure of abase station of thepresent invention: i gure showi ng
a structure &P an%HPCF%l%‘E’aPFoﬁUH‘F“atDn‘eZ%ﬁ RehPvi nventl on Fl g.4 is afigure
showi ng an outline of alOfirse WIMEl@iﬁa eelrkrm@dlau&ema,ngisng process;

Fig.51is aflowchaer(% %Igg\%ngﬁhe%s Claj{)lr%ﬁeég BEEE@% f’}?‘g boa}§eo§tgﬁéon of

the firstenbodi 'S af N'owc OW n rocess
perfornmed bya nol#ekl st aYPéRadflvhete r@%édpﬁeﬁﬁleﬁcﬁlﬁ |“Sltdﬂ‘©u‘f”'e10h

E_hovw8ng anf Ioutl hr@m@fseﬁegeedoqmw mzoe O:f,tael@al |lSr aldﬂatéﬂbacﬁna@bgea@aoaess
ig.8is a t owi ng st eps .of a20proce a base. station
of the secongﬁnnbo gi’tﬁg O BEO VA eovxbrhg?fmgﬁb n& 5 g“ﬁﬁ %rf)?%[ﬁp%#

t hesteps of the pretkssagénforciedige tthe dmgeost mbirenofoltine sepohibons in

enbodi nment 25( contd ywiat & o OEaE'hgmo@xlFé Gt isa E'sO\&%fﬁﬁ’arﬂlé@EM ng steps of
aprocess perfor rredrcﬁj%/a nobil e station of the secondenbodi nent;

figure show ng an ?IPhEtbf‘ga%trtﬁQ‘be%ﬁb?)ﬂFrrﬁﬁt ORI CE Tl u§aéﬁ§ﬁge
process; Fig.l 2 i smd|alsbarhpsihdw ngf stepscloi ngprfocess opdrd orivesie byt he base

station of tQ? @EQ@f@Hdtge%fler 4 %Aéﬁ 33{1)8%@“@EOSQ%‘M&%PQ@&O”EE“UN' on

of thesteps of the process per for med 3/ ase stationof the third
enbodi nent (cont i Ntk i BAL 6L eFSGatien depgminessthafy fch&rLsHowi ng st eps
of a process perforaetohywihe meblpilfacsécaw@ﬂsﬁ)ﬂet h@aet Rigld enbochaeat]l

e byt neBbly S ENERRS" S SHL LAY 0:80.HIS B i lnd b, B ocess
Fig.14); and station. Then, the base station, upon receiving the
30 request, 1s capable of suspending the contemplated
cell radius change.
An extension to the above is that the
mobile station is capable of calculating the
distance between the base station and the mobile
35 station, using signal strength of a signal from the
base station, and other information, and the mobile

station transmits information about the distance to



Fig:l16 is a figure explaining a conventional technology. 10 DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Hereafter, enbodi nents of the present invention
are expl ai ned based on attached figures. A nobile comruni cations systemto
which 15 the cell formation control nethods of the enbodi nents of the
present invention are applied is structured>as shown in Fig. 1. In Fig. I,
the nobil e communi cations systemis, for exanple, a PDC (Personal Digital

Cel lul ar) 20 syst and ingcludes a base station and two_or .more nobile
stations, In thi STkART®, S5oioBiie SR i'Qh A 308 PESBoRFAMiOR 5 wi th a
base station A 2@0Justd Bheobelé skativen edugh ahd aowmebi ltdestmathiole C 120

are communi cati ngMdihR bageeshali on B 210, and 25 each base station is
capabl e of changing cell formation. The cell formation is changed accordi ng

to a cell formation change ®f 3R &&t&C&ChasR thatPBAVEa Eofgddion
situation, andl tedtiien Foregquappled, wiitth baseasialtontd 20@nge cepabl e of
30 changing the I tien_fro to . T b st aty. B210 is al so
capabl e of chang?‘%grln} 12{(5:% {j?f Sﬁﬁaﬁeérjll.’ Al'ﬁ%ahggﬁ%f 8?2% 1(izfgldll%frédr mati on can
be realized by clad§iurlly ahBnbssioes aindcilk ithporentenpriapedcieedhannel (a

control channel usedd GKhEREe3Dst Fahaa MPhidLcrial i QAAMAY rRICQpi g W th
a base station), .t byta cel i i ius of a seryvi ce area,

re .radi ys, .i.e., the radi
i s changed. Ther éfa €™ a *&‘ﬁa‘ﬁabl&ﬁ Sl%fd"_l?r}%n%?r?'égiSnHSI’%ctsrtiacgepo‘i/%]r i's
equi val ent tb0a celdiddromei bn ohangd. Fuwrnddeterhénbdseéndteatiadn MAye use a

sector antenna. kg £88€ioA ¢RARGSAf1d hertEaRRThSSGRELI@E ric pover
of any of one, nore than 5 one, and all sectori IS regard as a cgell
h £AdiBasdhery

formation change 83 8He PPEsERt CPAPGR itGHE G Js¥ & &t 200,
for exanpl e, carriresliold @hsebk bdr mmlyl @f cttemgetages. thatsdmsvi ce area (=

cell) 10 change, &, 1.t ot j o] t i
nobi |l e station Ac%é%e oéajégﬂ%ég%%%&tés%%e%%%é]%fggr\%Etge%qg?leg@éfclc&;%di ng
to the preseh? i MéntGohl -t ABipasensratiudit Het$ of AEUERBIC SINO FFFERT on

change based on aJd=RBPONSEhEr eBLLhE pE £ 1Bhet atmBBrt B&t dontards t he base

station whet her qr, not, t he_nobi stat.i.on wll. be plac oyt si de .of 1fhe
service area, the?rlgonya]t%egﬁggetéga |°(;;E’nllceans a%fh%?stkg ggﬁl b Smat i l%rhange
such that the noBin & syhreanreancdewdi timsi de radusedvi wdtdrea. 20

Consequent |y, di SGHAELE9NRT cGOMMENi G M Of 1 fhe18DBkEk@ st ation, due to

the cell forpation change an be prevented. The base station is structured
as shown in ggg_élﬁﬁﬁ{ﬁkgﬁélgyer %he stages.

A further extension to the above is that
the base station is capable of transmitting
information both about the next stage cell radius
and about the cell radius in the final stage. In

25 this case, the mobile station is informed of the
final cell radius from the beginning, and is enabled
to attempt a hand-over to a second base station if
the final cell radius will not cover the mobile
station, even if a cell radius of any prior stage

30 may cover the mobile station. This alleviates
frequency and traffic of the hand-over. Further, in
this case, even if the second base station is in the
process of a cell radius change, the mobile station
can select a base station that will provide the most

35 favorable communication conditions.

BRIEF DESCRIPTION OF THE DRAWINGS




25 Fig.2 is a block diagramof the base station of the present invention.
The base station includes a receiving antenna 11, a receiving unit 12, a
control signal detection unit 13, a control information processing 30 unit
14, a cell formation processing unit 15, an information signal processing
unit 16, a transmtting unit 17, and a tram®itting antenna 18. In Fig. 2,
an arrow shows a flow of a signal. The receiving unit 12 receives a signal
35 transmtted fromthe nobjle station through the,receiving antenna 11,
and provides the received sfgfal &5 hd BT oFRY §RY] a&eteé‘%t"l i t3 13 of
-9 the foll ow ng sstragetute dheacowbridle stqgmakn tdesdetdbhen sysittenl 30 awlchamnge
stop signal that - S I a 1 d.by.t.h gmggil kon is
det ect ed fromthea E%lgl ﬁ?g%ée%gé %%%ttlftedlr g‘?:éerlt%/éﬁ ognia!ti‘l % , 1§ﬁed§é Lk
i nfor mati on cont &FfedPPsEhe PYRALLOD pPro\ARRELES:t he control information
processing unt 14 of the fpLgowi ng %Iaﬂm;lur'l'élesm@mﬁﬁl al @]ftwurmith of a ded
processing unit ext ng -t orari store ne i nformation provide
by the control si%insa% %g‘%%g??ogflgg%niptr Saé./mf-ielrré‘fgg%rllg@’the change stop
signal may be transnmitted fFoeh Bwdsor rMorgurebshewingt ross rudtardienfaf mat i on
is stored Wth amgile station beertd ige £OF £ esPPAdEAGHt;0 each nobile
station. Then, the control pnformation processing unit 14 15 provides the
cell formation processing u#nf‘g' #5133 en qolrfﬁl]f‘?lf%}?%‘ﬁﬁlgnapn(?l“&dilﬁbe Pt ue of
the cell radl@s £iMEY emddiseht b wserklih tddicel Ehbhogimyg @roclessge.
Details about LMAx will be gdegceibed J aty wcﬂ-i‘:‘?tcgfllawﬁﬁ%;”%ttie Qhﬁcaessi ng

i ' it 16 wit

unit 15 provides the 20 information signal processing u _ a new
cell radius Rl tBPHOIGRS cRPFIPEMREL Py SRR FE2E86°RaRE. THF theist t he
i nformation si gnamhjuydiesstpng unit 16 provides the new cell radius Rl

(changed cell radius) to thg.frransmtti I 7 er,, t-this
juncture, in the case that Emk%i 2@' raovﬂgje%z%h%hgg% olsﬁeﬁ)fssoﬁbn%t%]on
processing uhPt PFOTRISS sPSEfORNER e ayaiel b shAkioaneft Hérg RiIrst
provided to the tgn¥sdihéntg unit 17 through the information signal

processing unit 16. The infgrma icin signal 30 processi n% unitt 16 u(%)gat es
contents of an information §F§nal FSafd Provived" Y PE fRe oY t45 iy unit
17. The transnit tsiegpni emdgdimagnsnictfs tthe epbht rddinbocmaniosn iagdst o

all the nobile stations in fhg gelils FWididnathesBawingnshddd nge upit 17
is equipped with a function, Such a% transm ssion jp_)ower control, to, change

the cell radtls PFIAESS PIHIORMERe O3t RePdSHStRFIAB efatdE 1P gnal s
fromthe nobil e stmidddivsemte detected by the control signal detection unit

13, the cell formation pr oc§§8i_ B9 ;1 ynit f]150vp&?é’£€|e§hg%in6‘ th no regard to
continuation of the steps of the process performed
by the base station of the second embodiment

25 (continuation of Fig.8);

Fig.1l0 is a flowchart showing steps of a
process performed by a mobile station of the second
embodiment;

Fig.1ll is a figure showing an outline of a

30 third embodiment of the cell radius change process;

Fig.12 is a flowchart showing steps of a
process performed by the base station of the third
embodiment;

Fig.1l3 is a flowchart showing a

35 continuation of the steps of the process performed
by the base station of the third embodiment (
(continuation of Fig.12);



5 LMax, to the transmtting unit 17, and cell formation change is carried
out in the transmtting unit 17. The nobile station is structured as shown
in Fig.3, for exanple. Fig.3 is a block diagramof the nobile 10 station of
the present invention. The nobile station includes a receiving antenna 21,
a receiving unit 22, a connectable base station detection unit 23, a

di stance cal culation unit 24, an information signal detection unit 25, a 15
cell radius conparison unit _26 hand- oyer ocessing unit 27, a control

si gnal processing unit 28, g"[‘jr‘ghaqsrﬁﬁt? néfﬁﬂg azg, sé"r?g”e{lq r%%%%t?fn@
antenna 30. In Figr8cean aerdwmstehcby thewnobidesisgredio?( fThehe etkiividng
unit 22 receives é}n}gggg\ﬁgnttr.ansmtted fromthe base station through the
recei ving antenna 21, and an .information_signal contained in the received
signal is provided to the i AfGrnetilh &i havchetécsiPay i t2 25 and the 25
connect abl e base séatinnadebectdforcthmist@ds b the ervwmdabperbaseedt ation
detection unit 2 i r I r ire term.n nd- ove

destinati on, sucﬁb%sgil%eﬁﬁéﬁ%%r sgjautbjaoslgej é?a}glﬁgnéﬂlﬁg{ aeéig)ﬁoéglomn?’rrbni cate with
the nobile statiohcortbayetdonsiad iHigibéhti &ndr, a receiving level, and
the like, is extracted from tghey ity of 484 i PGS EENAK PGV i« dy the
receiving unit 22, and ;che ia]%&trrrcg%ﬁo is provided to the hand-over
processing unit Z7°TYRBEARPGIMESTH'S HPFhe hand- over processing unit 27 35
contai ns infdPmati on about hand-over destination base station candi dates
when the cell radiglscROBRIONS O Wik PAlefeRREDCEMBIMMnGNMEr control. — -11

In the informti omsrgmatr—detectTom unrt— 25,  the tnformatton about the cel
radius is extracted from t hESEF R i oPPRPYHAPLESC ST d'§ rRIGIFRE r ecei vi ng

unit 22. The infoimaéhohohened retpidesned basedxamplagtddieed efegweds .

el ectric power Pr of the sign A IS i ft

formati on change actually tg‘kg!gbpﬁlgege?%\'gg%kgl&g(rgtlla%erﬁﬂa%% s(fa‘t&?%!ﬁh
transm ssi onldl ectihé¢ ccpdhef orma tamh tdent rké. mEhbodas ue fofchiehe cel | radi us

after change Rl ismdOdpmevic@edf aHdep £esbntadhyentampard sOnappiied6isand
ot her val ues, suchtas ﬁgval ue of P9w whi cg.ar needed for calculating a

di stance (distance bBfiBER% B A St HY i BhYahd the nobile station) are
provi ded to the distance calleulFtd oh, ubire¢ R4bils Tesmpwlicatibms svapami son
unit 26 checks wheghegqer eR@hdie, bipe $hatkenaw Idid@nml ncai ihiach he
service area ﬁf t he base st%y,on b cong)%l ng the new Cag{lh% radi us after
change R wi £R t &Y &F&Pané@%ét ¢he? nBhP Fe SER&%h YR PhsBOZE
station. If it isndetéensheditdret. thre tibbs| examhatliegn aMridb bee osreabiibsi de
the service area {$qthg E%h\'m rn%%d&#.siﬁq aetyakl pachanged, s & hango@vehng
direction is provided to t euha_n -ove grocesm ng unit 27 or a ¢ an8e stop
direction is provddeabidet Eadott B3 bEVspBAap PFrbddssitip iR @812

dependi ng on whethee aomhben RasengtwitOnai bageaistalliod @& hemd-aner. The
control signglk pr Sj unit_ .28 gener iLther of the ch stop

si gnal or thgscon%ggﬁ g?gﬁaIStrae laotr?vlest%gﬁgﬁg?oggr ,C%aaﬁ]oé]]te'h(% %%%gr at ed
signal is 30 tranSarmeedoprotthece¥hnBarPetagnudist IRNIKtACARALBLUPBI ne of
the first enbodi mest aotetel Ifdraditiso hangrgpr egessl R@ijafcdie paesent
invention is descg'{bgdo\r/lvi tg refner ence to_ Fgga%" o%ectain% ,{ag PIkFi gFgrshows
a mobile 35 comuntaatPBns 2yt iR T et P efdSHAFE OBy pI2aSh e otfTinECSt the
first enbodi nent.examphes fihgutasepdpiaeignadi A9 AsambmRkie pfesent in

the service 30 changing the cell formation from Al to A2. The base
station B210 is also capable of changing its cell

formation. A change of the cell formation can be
realized by changing transmission electric power of
a perch channel (a control channel used in order

35 that a mobile station may synchronize with a base
station), thereby a cell radius, i.e., the radius of

a service area, 1is changed. Therefore, a change of



. -12.area (Ro=initial cell radius) that a base station forns, and each
nobil e station can communicate with the base station. The base station is
to change the cell radius fromthe initial radius Ro to a new cell 5 radius
RL. In Fig.4, the distance between the base station and the nobile station
Ais expressed as LA, and the distance betwdn the base station and the
nobil e station B is expressed as Le. 10 Section (b) of Fig.4 shows an
outline of the cell radjus,change processing that the base station forms
when onl'y one moBiTEPLER HROASIE ProbrROT A t he EGPLYPAEMS T DICThb base
station in the nofntnea tbomunheatieonF utsterm othehbasectsitart i(ce) by ofis&i g. 4.
Here, the horizongal,axis QBt{al’lllln% grlqpkk[]fg(@rg§§gs tahg I?Je |l Apsg, starting
ad he v

when the base station proposes new ce I us ertical axis
expresses the di stEHeEhigelpry §d'le§5t)r]fq‘ RRYPE Bhsanyt 8tf| S SootBrhetano | n
the section (b) &fndj gadd allt Becldors ofs tFdgathedbase aSicatlilone simd t Son
proposing to chan&e %? cell formation and provides information about the
change to all the e stations in the cell as a part of the information
signal. During a period 25 Bat When pre@emt ixTentheni nWdemattiign agmal i s

transmitted to ”seta(‘@i’éﬂxeASQGb' O r Mﬁﬁfe Ce!:larE:@@'sU%u'tS amf’éiéﬁﬁrm' | at
t=T. The cell radius after %&IS exp ressed Here, it js assuned

that the positio %?W%Oﬂuﬁ athi c?n A ?ssﬁ5Y¥Eﬁaﬁ§§d‘ 0] difihy the
period. As thé sedtarome(a¢.qgf ,Fifgoh FHlowsy Ahe mbbiilse catratiieah Ait ssuth hi n

the service area feforg,angoghitier 4dg ¢ Qﬁ{ ggPuaoggagg,ec éo%és%étgfég

special processing 1s necessary as to tion 35 Section (c)
of Fig.4 shows arPoufhf n%eéf’lf:ﬁeac,r@al ARFUASLERINGE HREcEFS TR where only
the nobile stati Ch[’h\Beﬂl’SlbheSlee |bastd1&s1gae&ioﬁaﬁeu$olims thk3 derimed by the

base station in the r{?@u’ﬁ %aatsleoncg egg%;??sgg %QO‘Q‘}OW gl hn'?c%ii%,’l on

(a) of Fig.4. Wen” the ce I"Us 1S e Sec
(b) of Fig.4l5t hetabioe §hatt| dm IR yec I aB S| éeaéflotnhe’hsﬁé?hﬁrcemér’e@t

after t=T at whicthd ifgpihe eelaltlroaﬁwm %érag@aeeal butHawRvesf tmethe
present invention, the nobile st |oeg) Bis rned i n _advance of the cell

radius 10 change,S$hat Fs2TfRe %tHi% o a%eb(?é&ﬁﬁ?él St tRE
service area if ttieecetllr ddrostiioracihmidy sadb shmlt tamcarthﬂgeto t he

i nformation si gnaété*@f@hvegnd%'xdl&ﬁ h&, Peié o Bekween Je=Q angd, t
Consequently, the nobile station can attengt 15 to hand-over thg eX| sting

communi cat i oA° corﬁ%‘&??%ﬁePBlgnoldH-eﬁcod‘d‘seecE’t 8. CPABURAER O

performed i f anotiesibasstatdbingn duse avai tlabl eelavdiodimag: ia rdi cicampect | on.

I f the other bas o] vai l able, the nobile station B transmts
a change 20 stopecs%?\ﬁ% ?5‘3 g@ggge station, such that the base station
suspends the cell radius ch5ﬁ@eba@re HAGERNt hE AERUSEUrahAUsSBYER that

the nobile stati @i zanfeenkixaugusd y be served.
25 Fig.2 is a block diagram of the base
station of the present invention.

The base station includes a receiving
antenna 11, a receiving unit 12, a control signal
detection unit 13, a control information processing

30 unit 14, a cell formation processing unit 15, an
information signal processing unit 16, a
transmitting unit 17, and a transmitting antenna 18.
In Fig.2, an arrow shows a flow of a signal.

The receiving unit 12 receives a signal

35 transmitted from the mobile station through the
receiving antenna 11, and provides the received

signal to the control signal detection unit 13 of



. Next, details of the processing procedure 25 of the first enbodi nent are
explained. Fig.5is a flowhart that shows the processing procedure of the
base station, and Fig.6 is a flowhart that shows the processing procedure
of the nobile station. 30 First, the processing procedure of the base
station is explained, referring to Fig.b5. With the base station decides to
meke a cell radius change, the information signal processing unit 16
generates an |nfornat on,signal 35 that_ingc]udes rnatlo nte S _such
SRSt £

as the new cell r 8% 17 ap?reeseﬁ 3n§9p§§| Ségé’c&i tOoPs.
The i nformation sirgn‘aIlBs pelcihcaahl@aldgo;ansjignaMthemea.tsedjt;e tc:can‘sm)lted

(S1) to the mobilg;g ﬂé‘i'??ﬁnsﬂxltt heP Uy efet {BI1LS HLALAH. s ande g Eeagonse

fromthe nobile station I'sS walte tlne rom-t
transni ssi on starﬁr‘frpn’é Bf Stll*?lé“i‘i':‘L |rrﬁ°cﬁ%fé?@o%YsFBﬁaFeF@1é’d+%LH’éHtt3r?re of
the cell radigs clredgéenfophariphnatdoartd sneet iat theas ighamn i Figv idedhen

the predet or m ned 4| fRecLBRRes: iatparld CROM! o QYES 3 SA), & Doy CoRt LRL

signal detection uni sto has een
recei ved from onef@klomiagostage . mﬂm ecgmhrpénsn(fsg)naumrt Her e®e@igengt op

signal has been ngcetved E&Q%\a@&% @nm&nﬁppakmét %ttlo%% (ofsS at S3), a

val ue Li that indicates I stan ween a no st.ation and the base
station is extracltrégoﬁ%a F8Fh Pﬁé’vél‘?gﬁ‘fgg)%tybesf:ﬁﬂ Iroelaﬁd'qr}‘?el\fg LeetLon
provided to LAe conitol3i nflerent isimqe oclesschgngei s5tbd (S4nal Ghdnerbese,

that s LIt sk enmkaed o n&fr@ﬁgxﬁo%omoﬁil%agsta@lvc?npee@héece' ved

from20 the nobile stations process _en and returns to
the first process’irhﬁoé‘f‘éﬁlo?hésc@ﬁtor’iﬂ i ¥ bR n@t P8R g0 ESH IRP unit 14
determ nes the | a:rqgastlﬁalauecblvl%)es@‘oﬁdlmgh sbanaehvalobds d | steandi éhe | ar gest

val ue LMAX is pr %gﬁd Eﬂezéo%r{‘%ocle” {rgg%% VEF%%%%SI\%Q% i 1§ (S5).

The cell formatl on prbcessing unit e vaI ue of
t he new cel | Padlﬂﬂéomdgﬁcﬁhﬁh&:teltlhef%ﬁtéogt BEPER StHag gM/Je% YheviBhgest

Vﬁl ue can rema:jn thé hi AfbRRaseow G.Qlcﬂ.][&iill@é bheabase ogt aineort:étgl(ﬁ@auugheﬂ
t he process ends, returns t e first processing st and repeats the
abovenenti oned prf)@@dh gha %t%g)epr%%%és?ﬂg%gleoé:ggd? efeé)lfm?ﬂ% °Hobi | e
station is descri@e@nwthDe@herl@n@é)QlU: Hagx6wi33 Weedleswr yleedi Vahgrunit 22

of L hﬁhrmﬁl le staﬁa@ncé@«vzelfxﬁﬁ\attfl%d ¥ BE 5 9RgsLan’l 1fy Yrdheabasenst ation
Wit 'c IE 'S CO or gg%?&h”%lgnal processing unit 16 with a new

cell radius Rl that the cell formation change is to
take. Further, the information signal processing
unit 16 provides the new cell radius R; {(changed
cell radius) to the transmitting unit 17. However,

25 at this juncture, in the case that Lmax is provided
by the control information processing unit 14, R; is
set with the value of Luwax, and then, Rl is provided
to the transmitting unit 17 through the information
signal processing unit 16. The information signal

30 processing unit 16 updates contents of an
information signal, and provides it to the
transmitting unit 17. The transmitting unit 17
transmits the updated information signal to all the
mobile stations in the cell. Further, the

35 transmitting unit 17 is equipped with a function,
such as transmission power control, to change the
cell radius to R;p.



. -15.received signal is provided to the information signal detection unit
25. The information signal detection unit 25 extracts data such as the
received electric power Pr, the new cell radius RL after 5 change, and the
present transm ssion electric power PS of the base station fromthe
recei ved signal (S11), and provides the datal@o the distance cal cul ation
unit 24. The distance calculation unit 24 cal cul ates the di stance Li
between the nobile 10 statiqn and the base stati,gn congerned, ag | yi ng the
recei ved el ectric power Pr 2fd ™S (¥efvel2Plomthdd AR i B gigna
detection unit 25signalbofiovha thfeommibnld) sthat ogisvexea det adt@dshy pthe
bet ween the sign r .G 4 &N dj.stan ( . ( )
Pr=A x PS x (1/LlI O§£?8&hg§g8%ﬁ$§1a coe???c?g%? ??dLgéﬁ%V% %% €€%Hy£§°$
propagati on path RFe@@spéndbéniderl 3 Herpasdest Bii. o idhd.nq heegabd | €O
station. 20 Akt hough,the pheserarmibpdt iegt uadpl ays Raidudal 1, réskhaexanpl e,
for calculating the gistgnce beLmen the.nngkle statioqg§nd the.gagi
station, another $dfhafa 8t CPEE 1% AV onshi FRBefkEAF A %?%h%?l | ectric
power and the distance suit dbleerfdyis shetpeopagatsitomqrated has aghevistics
of the systen1cani@er§egb g4 thayesent invention is not limted to
using Formula 1. Wien the distance calculatjon,unit 24 calculates_Li, the
calculation result is provigé@'gb:%% 3 nRleek| dHagirds Mt SBYPHRPtL 26.
The cell radids covtpaibsonfunhie ZGeampar esvehtwonh RL (S13). If it is
determined that Rl is |argepythap J%é“@%@&i§$3kﬁcﬁ@ égwgm§@cgpg§n§ecause
thin

it neans that the nobile station WT] remain w the service area after
35 the cell radi B"ERBAGe? @ RemAaivingiunis déredniqrithnedidbRe pase

ahrraller t han Li (yﬁtabnsaé()j;e\fﬁh%ﬁphm‘@ﬁszgDVQSdti@ttahﬂ:dWﬁtzﬁlclS)ﬁE@ti&4)

ere it is -16_deterni n er_a. hand: over to_.anather bas ation is
Dossibl e (S14).  THACHet r nenatra? ey SR oS LEHES, s H  BREE R’
hand- over préfess¢aylunptlin® cowiamissoni nwhokndbi.oR itagis- et one by one

fromthe connect abtecbagengt ahiian det egt QAL YBILL s33nAnd Aot &s 5 AgSuhhe
avail ability of q%gand-ﬁver. The result, of ghe determnation (availability
of base stations $or Rahd2EeENEGINGHHtTbHI & Plﬁngrﬁvﬁﬁﬁ?ﬁmﬁﬁ.l?ﬂe cel

radi us conpari somunetn2630Thé@&ncdlilg radi as sompar ishawsurd t £ P&w def eam nes
whet her a hand-ovg[,f9;another base station is possible using the

i nformati on about t%e avai lability of connectabl e base stations, provi ded by
t he hand-ovefOprocessi ng 15TH& £ 1Vkea Pﬂétcéﬁlq%ﬁﬁ%&?%o%p%%&%%h uni t
26 perforns det ertiansgiasedefidoanethabloyee( Stdxiand tdet@idh neset hat a

hand-over to anotigle bgsfigStaliedhd S POSFhA! &n( MR rm2lWon ' S ghLgCts the

control
contained in the received signal is provided to the

information signal detection unit 25 and the

25 connectable base station detection unit 23. In the
connectable base station detection unit 23,
information required to determine a hand-over
destination, such as the number of base stations
that can communicate with the mobile station, a base

30 station identifier, a receiving level, and the like,
is extracted from the information signal provided by
the receiving unit 22, and the information is
provided to the hand-over processing unit 27. The
information in the hand-over processing unit 27

35 contains information about hand-over destination
base station candidates when the cell radius
comparison unit 26 requires a hand-over control.



. 20 signal processing unit 28 to generate a control signal that is needed by
the nobile station for carrying out hand-over. Then, the control signal is
provided to the nobile station such that the nobile station carries out the
hand- over to anot her base 25 station, and continues conmunication.
Qtherwise, that is, when it is deternined thkt~the hand-over to another
base station is inpossible (YES at S1l4), the transmtting unit 29 of the

nobi | e station concerned trans S Ihﬁ chan e 30 ,stop sjgnal fhat contains
Li to the base station (S16)" Zlébeor’d‘? ArPATEARs Sd i CCHIMBLEPAT
station is capabl25 oftpeeverfnmgiﬁm balseust ahkeorefrlomadiduci hg t he cell

radi us any small egciPagell ol AN 1 EOBmk PEOLTALIAN i NAlo £0DLAT B3 ofhe

value of 35 Li to t ase station. an out
enbodi ment of t hetR®l FeFgdvdd T Hihge »? oc$§§| ﬁ@ﬁ%%@c‘?‘? pegre inglydes.
reference to Big.fdr m&aampua atHmsersd@iven émé@geid:qjdwé@rmtd@ntrb@sed on

the cell fornmati o0y (?ggiro Ee%@%d Cel#hgagrﬁfgmh@v%%l %\%ﬂll r}t ngaotiothe

hori zontal axis eXxpresSeés e ti
station deci des t@h%ﬁ%géc{cn@l@eﬂ |t alerss u@laaﬁd ehd viére iped sext sbegpr esses

the distance (Ce'été@ﬂbﬂs):rfaﬁr@ﬂﬂﬂshﬁmséléb@ﬁ:'l‘én pdu&e Fl,g dnaHene, 1ikd.he
base stati on, Ro res nts ghéﬁghesgft cel | radlus q} 10 represents
the new cel | radl aY? Fet R e that 28kl ShaSE ot SO Drdposes to
perform In flle secowniddedbadi e ofll heagiesenbmpawerddaromnithe2 6el bndadi us
change fromRo tqg ?kstﬂ; Qr did N stepgy SI}OLgs’ct\),@lq@hnguaell at once.

For exanple, the ceI i ds ange is carrie in three steps (N=3)
in this enbodi nerkeeAafefyr Fﬁelcd’elia}t¥%lﬁsdﬂ§tla@cl§‘e (Bt e rpatrReeto
Rt =Ro-RL, Rt Ro 2the Badet bentioRiaky-Sk=Rdbide FHwaMidm) tdhie graph.

Speci fical |y, (e, o)l quing Rt eal dies: gl 31 88 cGhangeyecll asl us 20 are

transmtted duri S eC|f|ed =T,
Rt =Ro- RL, between t=T and ti‘i@?- %URormusaﬁQmpBé’thﬁééh Yty %dcbegks

Rt =Ro- 3RL=R1 ar e pi@vhdedokonlte ﬂﬁé)lrﬁ@oﬁlétlsﬁata%nthﬂ.lmeV!é‘{ﬁéin251tﬁQhUS
val ues to which aYceII formati_an C%$9§h ropo gﬂoof t he rmblle station
is located at a drSTancd'LBe fHe ags S’Ia PHFI P F 2B%and

t=2T do not affectheheenobielld statiwn, aé‘nelrnohfaulgtem“h ‘&cthonhles necessary.

However, the rad'a@ségneaaag%w@é}poa%i o500 LTRL:AN0 4B Teid [bagke the
nmobi | e statl gn becone, outside the service area. Therefore, the

station tran&fi tss’f‘ﬁElEﬂanéé ﬁ%&%l%’éﬁ?r’f‘bn?ﬁetﬁéﬁ tslleat"i‘%l]s%cﬁtf*ﬁéfmt he
cell radius changeithabetakes outes idbi tlee Skakivareouirsdalel B5thdecatea i s

; Zpgigi a:\lﬁ)éfji def gk} §508 st RetRILOCE5 SLNGn fEGCedURE - JEr SEFLPOE: eBROGISmeNt
provided to the hand-over processing unit 27 or a
change stop direction is provided to the control

25 signal processing unit 28, depending on whether
another base station is available for hand-over. The
control signal processing unit 28 generates either
of the change stop signal or the control signal
relative to hand-over, and the generated signal is

30 transmitted from the transmitting unit 29.

Next, an outline of the first embodiment
of cell radius change processing of the present
invention is described with reference to Fig.4.

Section (a) of Fig.4 shows a mobile

35 communications system referenced to explain the
outline of the first embodiment. In this figure,
mobile stations A and B are present in the service



. -18 Fig.8 and 9 are flowharts show ng the processing procedure of the base
station, and Fig.1Ois a flowhart showi ng the processing procedure of the
nobile station. 5 First, the processing procedure of the base station is
expl ained, referring to Fig.8 and Fig.9. Wen a cell radius change is

deci ded upon by the base station, a radius ok€renent interval RL 10 is
obt ai ned by dividing the difference between the new cell radius after

change R1 and the gres?ﬁt_cell.ridiu Ro by. t he anber %f times N of change
as indicated by the®follfewRytEarmeca { PATES) 25 e&2%) Paggortha® ) 15 RL=
( Ro-R ) /N Nextfoamsadiausl [Rtadhatolyhke bagetibat icam changesitatenwstaps is
obtai ned by the folLopleg Leemdh (FALOULEE) (3o (FOTBI oy 3) B ER0-RL
20 The above processes are perforne y the cell Tormation proceg3|ng uni t
15. The resul ti ndc®Rt1i 52phovwi dePt Ehdelnhtdadativdd us dghaltpriodesssi el lini t
16. The informatieadsihgnal . processing unit 16 generates an information
signal including data of Rt .25 _and the pregent transm.,ssion electric power
PS, transmts the informatidh ilg%-a'tB*Q‘?hglﬁ%B‘PFé’- SHHaST | TRE HRAES |
periodical ly and sepeacadepd Hhsugirhhket shasabnt iAng surdixpigs sepeaat &s, a

timer, and waits {08 tREPAASRSHIOBINPORPLhE Bhdld A% BhA S84 ke tine
| ength fromthe tra£§£%55|on,start tinme of the information signal to the

schedul ed i npl engh? nStAte OF B ne® co¥Preadets achdtige is set at T as
shown in FiglD. After waitisgdtarort heoy espoRsg.forshidwes mredet et bhaedftine,

i.e., after a 35 E}K?‘EEQE& CYE3 A é@a@dgﬁg?o%ﬁ%i%tgatéh%”c dxgﬁlﬁﬂlxggs whet her

a change stop signal has been receive m one or “nore no e stations
(S25). |f a changetatépn pexfemigyridhiemadnbreefncedebided 5ot boe dr ifore
nobi | e stations (pESsehtS2h) tHe ansii ssa@nusf rRLhefcentenhs ofs tdiei ¢y opesed

cell change is st ed..the val ue of the cell radius tting value set up
inthe cell 5 for%@%i%ﬁbﬁ%gc§§§WHﬁ“ﬁ%?Yligsigya s éﬁfﬁgﬁﬁ g %g%%PI ?gdius
change procesSi nrf sFigofpedesicch tirthe hezapbille astiat icdh tihbe ¢ranbnitted

the change stop ségpabssaR H@Ritind 148s8CE¥LGR idLHFhelhatnd Shakl the new
cell radius Rl is sefﬁe ual 10 cell radjus is made

to Rt (S26) ( tgi t he
smal | est possi bl S WAFF B KBESPESF The? DY | ESSLatdth Uit AT t HeS sBPvFi&adr ea.
On the other handaxi$ ekpiresdetertficetiistance (cell radius) from the

base station concerned.

20 In the section (b) of Fig.4, at the time
of t=0, the base station starts proposing to change
the cell formation and provides information about
the change to all the mobile stations in the cell as
a part of the information signal. During a period

25 between t=0 and t=T, the information signal is
transmitted to the mobile stations, and the cell
radius is made small at t=T. The cell radius after
change is expressed by R;. Here, it is assumed that
the position of the mobile station A is not changed

30 during the period. As the section (a) of Fig.4 shows,
the mobile station A is within the service area
before and after the cell radius change. In this
case, no special processing 1s necessary as to the
mobile station A.

35 Section (c) of Fig.4 shows an outline of
the cell radius change processing where only the
mobile station B is present in the cell radius Ry



. after the timeout (YES at S24) that no change stop signals have been
received fromany of the nobile 15 stations (NO at S25), the process
reached the final stage and is conpleted if Rt=Rl (YES at S27) . If Rt is
not equal to RL (NOat S27 ) , Rt is set at Rt-RL, and provided to the
transmtting unit (S28) , and the process retdmrns to the first step. 20
Next, the processing procedure of the nobile station is described in
reference to Fig.l O The information signal fro hhe base station with

whi ch comuni cat i %‘?eb¥5n§8Fn &5¢ et VY b9n¥ & f“é’?’éi ng unit 22 of
the nmobil e 25 st atanomnandtprosi dec tteon tdhe shbéwnnhyi chesisgret iaet 6zt | of
unit 25 that extr@aglssdata such as the received electric power Pr, the cell
radius Rt after change and the present transm ssion electric power PS of
the base station included i AheRe G siadet | HRd 8BS sitgnARdEeSFM2 L las sends t he

data out to the dirdgwamcencaheukalitainiy) 24 Fhg.di, starcCendial il ation unit
24 cal cul ates thestdail sfance é;e betevve%n thedm)é)élg stati on andathe ap%tse
station by applying TH rBcBPTeR S &4 %o r F’F 374 VPSS 6 1He Above 35
ment i oned For nul &=T (Z32yhith &ddiet itdye @@lhovgitbke ipr ovals smbbdi nent

enpl oys Formul a lgof&feeXalnl @nefl Preser?® £RLEHLALRNT thke st phce bet ween
the nobile station and the base statjon, another formula for. t he

rel ationship bet iEeh-t# §i gfalagl e POWRPCENA Tt FESUiSR NPttt abl e
for the propafgaticdmmpae h Bhehaiact ethestmalsi bé shetdpst Bmbeareorpiengised, and
the present invenfionas Bk Livhed (a8l ng EREMUL L -athan the distance
cal culation unit 24 has_cal cul at eci' LI as nentioned above, the cal cul ation
result is provi dé&tFte2the Bafe sEdilds ampaiiRenteothsi e Imael @R |

radi us conpari sorsignil 26ecefipavesiuRiing tthéi p&B33Y. beftwidwn coapaihson

determ nes that R_4s [ i ) Is indj cat t he
mobi | e station C(%]_cié'r néécg{l\gmgfzflte?g'gﬁ)iﬁn émdgh[?%b?gg E’é\@@i@g és‘: g&aacrgﬁeée%_ e cell
radi us i s chhhged:o IR RAeOPRECcESS @idiss LD r epPKB Leg tillpd fGarre gk beRssi ng

step. Qtherw se, #d dhotBedebaid nahtied . Rtnbshafablert Nan ddr fIEveat
S33), the process, noves %o tp}e next stt.e N wher e "E é?g det er mcped whet her a
20 hand-over to WP L BEE e PECE: iSH ¥ pbEsPBRELEE3R). MRt eF i nati on

(S34) is perfornetissofinetbwen.THe Harel-oviee r ppacessitad iom tiP7moecei ves

the information idw0; SE0L, ORBeLoWIE L r O E DEnCBNREGHAR 1& Pasec 84 AGEON
det ection un%é 23, and 25 determ nes the avail abili t{lﬁﬂ; a connect abl e base

a
station for ASnd-DRR F+BRARLNECr &8& \RAFE nf bR HEPPonS T thefPafg
determ nation (thecatfionmatispenalsouthd hee Avarkdbuki thaofges, conneetabks base

station that is agguifed 8813 JeLAE NALLRNLE8Ukhe Roli% station B
can continuously be served.

Next, details of the processing procedure

25 of the first embodiment are explained.

Fig.5 is a flowchart that shows the
processing procedure of the base station, and Fig.6
is a flowchart that shows the processing procedure
of the mobile station.

30 First, the processing procedure of the
base station is explained, referring to Fig.5.

When the base station decides to make a
cell radius change, the information signal
processing unit 16 generates an information signal

35 that includes information contents such as the new
cell radius R; and the present transmission electric
power Pg. The information signal i1s periodically and



. 30 case) is periodically provided to the cell radius conparison unit 26.
The cell radius conparison unit 26 determ nes whether the hand-over to
anot her base station is possible using the information about the
availability of a connectable base station provided 35 by the hand-over
processing unit 27. The cell radius conparishrunit 26 directs the control
signal processing unit 28 to generate -21 the control signal that IS
needed for the mobile statlon to carr out t he hand-over, when it

determi ned that tHPPAREIOVelr fed Sihotted hase §PaFPﬁhW9§%ﬁ%s§%@El%9sthe
above- nenti oned cireckh®d €834) ENQRiate:S343 .stlskngdthambnt rodssegsal £frohe
nobile station p r -.quer anot her atq

conti nues comrunleEckg |rg§1k§m% %ch\jd\cnlgoerf tfétée))'n i{]? ?gaégﬁ%ﬁlﬁt‘edﬁf}?ﬁa‘%ﬁpﬁe

hand- over to anot¥RRrgIbhAsEremaitingn G2AN$MbSSEBNesShRrI0 time oVl erent i oned

check (YES at 5S34)nféheatBbil @ igrall ofb CoOsReaneddt karNids eheéhaaye stop
signal to the base @tatloBFgS 5).. Thereb t he nnb|I% tay%on can stogpcel

radi us change proc3tifig® e R e@ﬁ%ﬁ%%honaﬁﬁ &4 3T stoRthBc
of ongoing 15 confimi ¢at Wors. thextpnredeertthinedott itmee allvpsk enbbdément of

the cell radius C@ﬁﬂ&@u{?r 0GeES NG '§2)d65€1'ié bégn\eﬂrb'l rs%fgfi{ﬂncc?ett.@cgign 11,
wherein a base statjon ch anges cei |l formation based he cel fornatlon

20 control method*®ttthe BRES&St WHRART of. CAGTPES SEOR 191913 kP FF gPFENt he
hori zontal axls execessed fhrent iame: |apseofeoott haet mud vitens tdiei base

station decides tpsypkerg ggll éh?agtﬁs§@$$g§i?ﬁgq Hae eI cal o 2Kl 8q

expresses the distance {cel e base station concerned.
Here, in the basefE9@tPBA €& MOoIR fapkbseptatinasprieddehtateeld) radi us, and

Rﬁ represents thevilEM\éCEHtlﬁ@dl b!ﬁd%fctaﬂzreélhﬁf@edléﬂa%b@ bbglm@eenggdl _ms_nt]I gf
t he present inventi,on adj us,_c e from.Ro t.0 is i vide
in N stages. Forlg%%hb?e %FﬁéO@él 4 iﬁ%s %3n§5at§°@aﬁﬁ(ﬁf%ﬁﬁcF%gthree
steps (N=3) LA thisomenbbdi pbangaatedy,siteatel bndadihg vslue be reduced

fromRo to R_t=R0-&@vBaeBPt%th,h@fEBﬁ@@@1thBérﬁg%RlenRJpr@ée§étpw #Aithis
figure. SpeC|f|c§i{ éagge 35 following Rt values of stage change cel
t

radi us are trans uring each specified period. Nanely, between t=0
and t=T, Rt=Ro-RL, Otherwise, that is, if it is determined

that no change stop signals have been received from
20 the mobile stations (NO at S3), the process ends,
and returns to the first processing step.

The control information processing unit 14
determines the largest value Lyax ©f the distance
values L, and the largest value Lyax is provided to

25 the cell formation processing unit 15 (S5). The cell
formation processing unit 15 sets the value Lyax as
the value of the new cell radius R; such that the
mobile station that gives the largest value can
remain within the service area of the base station

30 (S6) . Then, the process ends, and returns to the
first processing step, and repeats the above-
mentioned procedure.

Next, the processing procedure of the
mobile station is described with reference to Fig.6.

35 When the receiving unit 22 of the mobile
station receives the information signal from the
base station with which it is communicating, the



. -22 between t=T and t=2T, Rt=Ro-2RL, and, between t=2T and t=3T,

Rt =Ro- 3RL=R1 are provided to the nobile station as the new cell radius to
which the cell formation is proposed to be 5 changed. In the third

enbodi nent, information about the final cell radius RL is added to the
information signal in each stage, which is i¥Paddition to the second
enbodi nent. 10 In this exanple, if the distance between the nobile station

and the base station s the cell radiu hange praoposed during t=0 - 2T
S acceptanl e, artF it Ep8c B Ao 1 eV hieteno. BbReuBiLoiHA S KA Phi r
enbodi nent, the fsrmhabedbté&tm usmiRl 2 hat Thbelhefmnﬁat‘aiommmmél

ultimately propo @iéﬁ Hh‘l‘ﬁ' %d dIOmLPs REILNNG, ofs Lh O Eé’cé?@egl

nmobi | e station. Ter fore. stafion can start attenp
anot her base state?Jo?FtﬁlgzeE@h’@rbé’sre stthﬁl%ﬁw flélllhéﬁdild\ﬁerRlata ér?rearl i er 20

stage. Furthes, ameamg@enahae tIRC Pk e @tahlsmslss_dnn etlhﬁ:tpfp@eﬁéw@f:
changing its cel I nobi | %&St ation c determ n(§ whet h t he
[

final cell radius st S’?%eb%‘éoﬁaa A% oh ?vl FECEoNE r?lt%lea bile
station. In this h%ﬂnh)er anfe provbigle ofti2s datres tof thandtimtmanean be

decreased. Furt he&al@ygatmﬁnutnnecr ©4 S 7e candidale Rase Station LRiwhi ch
the distance fro LLh ?{m}] | e sta th_;on is shorter than the final cell radius

of the base stati a56Ssith% 435 totela %%E@eﬁf‘aitpﬁnmlo(?rlll?and over,
30 with whi chOconsmant tati endcamebdare nd ta hednf oontcke eshgestp ppssgbtbe

time, based on Rl angifbe $hage ghangs, cel b raghus, RlecCODSEAERL ol nce

the nunber of tines_ o over m nim zed transm ssion and
reception of contJrrbeOEIP@ﬁéPé‘ S§t%’r‘?‘13531%%e%1téﬁan¢}§l§t @é $iyral Lo emnl pe

mnimzed, wrel esBofBSDHN ¢§S teit ki wseda efséualtalatnlsyu;i\le:)@twééhe dekail ed

processi ng procedur the third e me IS € d Fig. 12
and Fig. 13 are hke %c%%r?%‘eggf é’% parlga gél nélﬁrt C?Er@]gf t he base
station, andlPig.l4 and Fi g.(Ferand & |lowcharts show ng the 5 processing

pr ocedure of the nobile stabiap. xFlprs,g,(iyng WOCWEQ procedure of the

base station is explained, ef.erring t | 3. en the base
station decides to nake a 18 d& 12 r ﬁfsl%fgﬁﬂﬁe glrczfg[ljﬁ's r ERBnt
interval RL propagation path situation between the base station
and.the mobile station.
20 Although the present embodiment employs
Formula 1, for example, for calculating the distance
between the mobile station and the base station,
another formula of the relationship between the
signal electric power and the distance suitable for
25 the propagation path characteristics of the system
can be used, and the present invention is not
limited to using Formula 1.
When the distance calculation unit 24
calculates L;, the calculation result is provided to
30 the cell radius comparison unit 26. The cell radius
comparison unit 26 compares L; with R; (S13). If it
is determined that R; is larger than L, (NO at S13),
the process ends because it means that the mobile
station will remain within the service area after
35 the cell radius change. Otherwise, if it is
determined that Ry is smaller than L; (YES at S13),
the process moves to the next step (S14) where it is



. of the cell radius is obtained by dividing the difference between the
present cell radius Ro and the final cell radius after change Rl by the
nunber of times of change N (refer to Formula 2) (S41). 15 Next, the base
station obtains Rt fromthe difference between Ro and RL, using Fornula 3
(S42), Rt being the stage change cell radiusl®hat the base station uses
when gradual | y changi ng the ceII radi us. The processes are perfornmed by the
cell formation 20 rocessi 15. The i nfornmation sughal groce55|ng
unit 16 generat e25HFEPHERE oH &F ft NP RS 8VEHCH Cad RL, and
T, and transmts SMQtlnﬁonsapbsmﬂbienmﬁle)staheod&uermﬂmatmﬂm (Sl4)
periodically and ﬁgpsggegkﬁebh%quhafﬂgwgransnttt|ng 25 unit 17, operates a

timer, and waits responses fromt nmobi | e stations (S43). The time
length fromthe time when t FRSsHIAVRF PRECPAFGNSRMITO 53 GnRPCEEVEEart ed

to the schedubed infermbtiohl itadidisemanggei Bpl ementfatdndonche set at T as

Cinen that s, arteriebErRis, batestat B SRR B A dnii e vibrer o
change stop signaletsrmépeisvédef rrorm ohab bl 1hpr e fnebinag dstauré onsTES45) . | f

it is determned tdat1e shange U shopatibs 35%&%%@66¥H€§08E08§s8r nmor e
nobi | e stations (YES at ), transm ssion of the information o

proposed cel | chdh@%t?§n§tSﬁﬁe@aqquW%fhelﬁfpFﬁéOdeE%%%ﬂﬁr?%ﬁ?ﬁg E8t in
t he cell fOFWﬁtIOMh@FOGé$SEB@lwmIbdﬁbasléehEUGdt arsd thee cetllraddiiss
change processing.dmg, %E?BB‘ﬁdunstLtC*}Sé %Pﬁl%gl LR etirdy OaB 1Rk - HQPS%t ed

the change stop signal can remain e service area. rep aci ng
with R (S46), tt%P%EFPeréFGs%?§§ﬂﬁn %StH@S§HEPPe§@1ﬁH%SW e while
keepi ng the nobi | &n B adbedonn afpast i tile Wat Bl Dablie isgr WL ecatieact&bber w se,

fit det f 1 YE t 4 t
o et g oL U G freou (1ES St oS40 LU S0 changgt o
process reachés tweitiAdl step and is conpleted if Ri=RL (YES at $S47) . If

Rt is not equal to Rl (NO ayyh¥h/)cHe %e]ﬁ EQB'l@%e@oWﬁaka@drRLunY\‘al gh is
provi ded 15 to the tEansnlttln unlt % % and th rocggi geturns to
eQEPE ¢

the first step. NEXtTofhE Wtﬁ%r% igpedhég t#Bf is
expl ai ned mnthlwnemenmenEe ﬁmytlalnamHFbgerlﬁo 200l priveegsshgtion

procedure of the {@bﬁabgs‘.@lb@tte' Qd %E h§‘1&f" rgteﬂti(%%'c'{%”ttﬂé Shatlal to the
processi ng prﬁgedure of the second enbodi nent, as shown in this flgure

However, the? lm?%gg?étPSHCPﬁ%Hﬂgtqﬁtﬁ %ﬁb&&lﬂ@ﬂ@q%¥Qxﬂnﬁﬁ%tB? sel ecting
a base 25 stati onsigmblcahaconits meedednegt tae hongdre tdtant Ddbhefsras the
hand- over desti nati . Tha S hAdE ile ti C \Y;

i nformation si gngééfp%lxg tgélh:dl r{he %(g%e s?g%lﬂénc&%e ?&{TTE%&[ atglé ?ghaﬁﬁl ng

time until the<xﬂ¥°Ya9PGst@fQHﬁa@Hpkhﬂdﬁﬁaﬁéoﬁa§@Qﬁzﬁh%ﬁlF%ﬁch@?lhf
using Rt, Rl, RL,seftfidncentraiirgd dut theei RhaHRFBEIGN t Hradthéh bhks

manner, the ggbll §£ag|on canéggea t tocQ%nd ov &, tqlthe candi dat e base
statlon bef oré the Aobrlé stgtlon econes ou the Service area of the

35 candi date base station. Qﬁﬂan%SQhethéblﬂe sM@ﬁQNiﬁsl%a@abﬁemeﬂed
calculating the disianeget danhe Gaddi €@t gnBaser base station is

impossible (YES at S14), the transmitting unit 29 of
the mobile station concerned transmits the change
30 stop signal that contains L; to the base station
(S16) . According to this embodiment, a mobile
station is capable of preventing the base station
from reducing the cell radius any smaller than L; by
transmitting information that contains the value of
35 L; to the base station.
Next, an outline of the second embodiment
of the cell radius change processing is described



. -25.station fromPg and the receiving signal level of the information
signal fromthe candi date base station. By conparing the cal culation result
with RL, the nobile station can determ ne whether the nobile 5 station wll
remain within the service area after the cell radius change. Using this
information, the nobile station can select & base station to communicate
with such that the nunber of tinmes of hand-over is mnimzed. 10 Al though
t he enbodi nents descri bed above are %sed on the hase %étl on_aut ononousl y

control ling the cEtYDfBEFREFFBRS (1R BrEseht VAGEALP0R RESHPIFEANR to a
structure wherei rclracgasr aklsit foiroettihat govednsna tpleurcad 1t yf @fmdoasen 15

stations control 4 6¢! holALmL O nd T pUChnR SLUGHUIE, the cell

formati on control ased on |nformat| acquire romthe base stations
governed by the central staffodi9rHe c‘éﬁ%r*&@réﬁapltéﬁ feil DeEXPRRS XAl €, a
W reless circgit mttpxhesuapis@n £ v Ht’hé heigabedeferhs Bawe cetdtionmation

control function the ¢ ormatl pr ocessi unit_ 1 f the base
station includes Cglgcc ﬁi?s En cgfgprﬁggﬁg, a?nccglq%? o‘f%&'%ﬁl
change neans, an@@@eekpradsw gﬂaijuiaiSt:quge (medds ragidi 95 fhem the

i nformation funCtbé’éle Oétéﬁ%h”f qu'm:_t 'I‘Dﬂ; shgnak yBroGessig yidd J6a+ pshudes
a first cell infornation 5prow nmeans and a second cell information

provi di ng means. PuriSRAe ‘eréSCB aPFESF Y urki 1 bnrdF 1 Hhe 389 & radi us
conpari son ubDt 2fewfesbptspiihlee stvat¢ohl repdésents tempreparctaiye that

outsi de-the-cel | (gl &Gl 5onsHBANSy, Bigzteo 6 9oal térgﬁé%%i ”guf Uﬂ?éigé‘c%gt he

transmtti ng unit 29 repr esents tl on result providi ng neans an
di st ance i nf or mat$RCPEBOPEI A @%mseft‘ﬁelai@ﬂéﬁ@@ rcéﬁtﬁjlcaﬂbnr?ﬁhléﬁl on
of the distance cstf£adyat EQBmURIt £34 R, epEepeRirs rinat Sirmneeseapsyl ati on

neans, and the hand- - over BB%%%%Si ng g@ angtl an Ofextafllne handt}%/er 11
processi ng unit re f ésén nfgl ]t hand OVEér neans (Pa 'seco nd
hand- over neafs. m@dmﬁtpbﬁégeab(ﬁ/e:altlhiee@e@vtf@rlnﬁtl’llr@re 53 teeing r OF =%t hod

and the nobile comigi sabbalmetst HEAE1$ hecReesenty ifavantd ofs cah peevent a
di sconnection of comunication that is due to a reduced cell radius

excl udi ng a nobi I'ELEEFoR PR EembGniRedt ko r SrdecaRet n§By thRE i | e
station bei ng capaiRe-BR.eR1i nker syt hien bases sgadpbn Wpetdidri e Jplvanned

cel| radius 1 educlionchs1Baeapl bl Gai2l By e, basenshall eainedutd figs t he
cell radius enough to cover | e station based on_the informatiagn
fromt he nnbgpefﬁgﬁlgﬁansmltted durlng each spec1f1ed perlod Namely,

between t=0 and t=T, R¢=Rg¢—Rp,
between t=T and t=2T, Rg=Ro—2RL, and,
between t=2T and t=3T, R=Rp—3Ry=R; are
provided to the mobile station as the new cell
25 radius values to which a cell formation change is
proposed. If the mobile station is located at a
distance Ly, the radius changes proposed during t=0
and t=2T do not affect the mobile station, and no
further action is necessary. However, the radius
30 change proposed during t=2T and t=3T will make the
mobile station become outside the service area.
Therefore, the mobile station transmits the change
stop signal to the base station such that the cell
radius change that makes the mobile station outside
35 the area is stopped.
Next, details of the processing procedure

of the second embodiment are explained.



. 15 The present invention further realizes a base station that can change
cell formation according to the above cell formation control nethod. The
present invention further realizes a nobile station that can naintain
comuni cation 20 wi t hout being di sconnected, according to the above cell
formati on control nmethod. Further, the pres*édrﬁ‘lnventlon isnot limted to
t hese enbodi nents, but various vari atl ons and nodifications may be nade
wi t hout departing from25 the scope t he presen inven ion. Th resent
application is based on Japgﬁgsé dorq t%/r%p%)fi’?fﬁ B&kS 2@'&%14 filed
on 9/10, 2001 w tﬁrdd&sﬁmgnpsee@dxﬁm f ftlce, bhhe Sltbitl’l@rﬁ,omrﬁi'ltBl@flO\hi ch
are hereby incor e
cell formation c%%?%ﬁglgwﬁﬁgr:that coar&}o? Z%r%h;(?ﬁ ce Whl ch |s
performed by a bdd¥ JieibfA WAL Ahe base station com‘rum cat es with a
nobil e statiop in the cell, reespr, s;img pddr-@s SiRp pheceidutde hasee st ati on
provi des the m)blle statl n wth in gtmatl n reh]atlve tg{cg_].l fé)rma%i on
change, a step vvheaT &1 > +fibbitrPe %8 é\]brhe et &7 M- AES\Fhéthért% e 3bDi | e
station will be pgliated. 15 outside the cell if the cell formation change is

perforned, in advance of thgnhase %te@ltl %&’P&é%ﬁhﬂ%et '195 Qfeldlcfé?l{ ”@;Béﬁ’”
change, based on .t he |nformat| on relative to the cell formgti on chan a

step wherein a rédulthofPRAE S&addtdt manarfi?%huﬁydﬁﬁ§ef?ﬁﬁlltl et vh fs
provi ded to 1be haseolstatned, bgnd i istiepy wiee edn ffbe chase kettatdeon Sluspends

the cell formatigp.chan 0 EL%L res okt d iféastr‘PE‘ i ded
by the nobile stat |“gn gf pgagqs ornat#ll% cférl]t rggd %ﬁ]? sé 30 8 g.IYrTEd
inclaimi, furtH&3stpke s‘i’ﬁhgthe number of times change as

indicated by the following formula (Formula 2) (S21).
{Formula 2)
15 Ry=(Ro~-R;) /N
Next, a radius R that the base station
changes to in steps is obtained by the following

formula (Formula 3) (S22).
(Formula 3) R¢=Rp—-Rg
20 The above processes are performed by the

cell formation processing unit 15. The resulting R¢
is provided to the information signal processing
unit 16. The information signal processing unit 16
generates an information signal including data of R

25 and the present transmission electric power PS,
transmits the information signal to the mobile
station in the cell periodically and repeatedly
through the transmitting unit 17, operates a timer,
and waits for responses from the mobile stations

30 (S23) . The time length from the transmission start
time of the information signal to the scheduled
implementation time of the cell radius change is set
at T as shown in Fig.7. After waiting for the
response for the predetermined time, i.e., after a

35 time out (YES at S24), the base station determines
whether a change stop signal has been received from

one or more mobile stations (S25). If a change stop



. a step wherein the nobile station cal culates a di stance between the nobile
station and the base station, when the nobile station determ nes that the
nobile station will be placed outside the 35 cell if the cell formation
change is perfornmed, a step wherein the nobile station provides the base
station with information relative to the =138 distance, and a step wherein
the base station perforns the cell formation change based on the
information relative to the di stance. 5 3. A cell formation control nethod

as 10 clai med i nSiHiak 2% UPERBr TeGREIMET HgreMsPRp RReFET MY il e
station atterrptSSaLartamh@verEBOaanetzher basen shas s 0on wemhteh@dmttﬁdes

t at det t ] |
Station out ol de T " (PEEROGl LT QHhFLoPECs BhbkeB P ¥het Nt B 46
claimed in clalwﬁbefQR%he¥a@eHﬁrF§¢ﬁgQ§:ﬁ&%ﬁﬁme?einpthe 5@§EQﬁkﬁlon

provi des at aspredﬁﬁﬁﬁﬂmdprab@é‘éahwutﬁlﬁ B5 piedaé@éﬁbaedapﬁlmb all t he
nobi | e stations in the cJ

Pa n p orqgt on, re g ve to t21

formation changeSSin dﬁ%an%e 612§ tﬁgtﬁﬁﬁ ¥o7 miti B BR§RQEW§ é;
perfornmed. 30 5. thec@ldbibe matadhocoomivad] tmeamedithat tbet chlanderstetp on of
a cell, which isgpepfor reynbyeaa@ﬁsenst@%é %Mié@ LPeabage 5t atd on ¢

connunlcates with a nobile station in the cell, r|S|ng a ste wher ei n
the base stationthoRi®iescs5lt Radiysi Re éFaﬁQﬁwﬁﬂ%%ﬂlFﬁo mat$of) reFaﬁlve
to cell fornedioeedlangedinbete mheecelle famamléot pbav@d lies wiha e

performed in t“”k%%ﬂ?%é’éﬁégﬁébi&QCE%@€¥%§‘wiﬁﬁ?n the service area.
On the other hand, if it is determined
after the timeout (YES at S$24) that no change stop
signals have been received from any of the mobile
15 stations (NO at S25), the process reached the final
stage and is completed if R.=R; (YES at 827). If R,
is not equal to R; (NO at S27), R is set at R.-Rig,
and provided to the transmitting unit (S28) , and
the process returns to the first step.
20 Next, the processing procedure of the
mobile station is described in reference to Fig.10.
The information signal from the base
station with which communications are ongoing is
received by the receilving unit 22 of the mobile
25 station, and provided to the information signal
detection unit 25 that extracts data such as the
received electric power Pr, the cell radius Rt after
change and the present transmission electric power
PS of the base station included in the information
30 signal (S31), and sends the data out to the distance
calculation unit 24. The distance calculation unit
24 calculates the distance Li between the mobile
station and the base station by applying the
received electric power Pr and PS to the above-
35 mentioned Formula 1 (S32).
In addition, although the present
embodiment employs Formula 1, for example, for



, final stage, at a predetermned interval, a step wherein the nobile station
determ nes whether the nobile station will be placed outside the cell if
the cell formation change is 5 perfornmed through the final stage, and a
step wherein the nobile station attenpts a hand-over to another base
station if the nobile station determnines tha0the nobile station will be

pl aced outside the cell if the cell formation change 10 is perforned
through the final sta even if the nobile station will remain within the

cell in any of prqao]rc‘g%%ﬁégg f§e6dl'ﬁ¥earb"e?lb?BY’ﬁﬁP| GHeC(‘}}ﬂbeo]Ie nethbHORs
claimed in clai ménd fuhéhpaseorpaitsiory, aasdehevhEbeimd lshe asghst ati on

provi des at a pr t ] .20 t er val t hi a,pr ter.m ned r all
the nobile stati %ﬁeglgél%ﬁggéél St At t hteﬂ\% n?ign £i SﬁL%r%e “at \Peo"fepg %@gcel I
formati on change,the @H%bﬁ@@eoﬁuuﬁ@hdeﬂ |£$or Ahei DHOPR@YGE eiprtper f or med.

25 7. The cel} f@}{@éa@ﬂew@t&% rmtmpbasysk@mnednl BeChaidn 5,ax{&rm@r

t t t at 1
o ons P e Bt SR E b RenEReEr nk Pt PaCFR £ ook o B b For

change, in advance of the c®henf ctﬂmtdmt@ﬂnaageabeuﬁgtpi@ﬁ armetd, 2 athas
predeterm ned i ntcearl\/@hx\'cé!ﬂ' R aaer%Q‘ﬁtt‘i 'Hé%?darpc%é Odth%%@cm%t%%n

information relative to the cell formation change contains i nformation
about a cell radiiRSWitalfeREC¥LEGE &R BhRefPlladrAd ust QAP FT hSP st age.
-30 5 8. A npbi l enf:ou:nmalcahbon&l&yﬁm@@nébgpaedsby1 bt tOr2 T Emp@DE b €

stations and a bas tar{lﬁn gﬁ) coﬂfr%% C%I;n%%tr{[lhs%[ ena%§gMnegonplr |ts| ng

preparatory outsi cfe e-cel | ect1on esTeach “of
mobi | e stations the d@c erdd grr whkd ekt K¥ONBBI IS8 39t atWbhci indbéa‘p'leéced

outside the cell dHa@ t:leélmfagrlrmt |sQ:"h19ﬂ§Wg@oh§eEﬁéfio&"{ﬁdg ﬂé?n@ﬂVaWQEhQﬁ t he
base station perf r % the cell faor tlo&lc an?g g an, | formation 15
relative to the c fof vatr oﬁr@ﬁaﬁl TeG®to FREWSHITE aa?‘?% by the
base stati onl5det’fétﬂ ipnocesal engsoandi rngemans thathendblmst tieo eobs L eg
station to providgg,result of the preparatory outside-the-cell detection

to the 20 base station, and cell formatjon, change sto ans that enabl es
t he base station to suspend OtRE r¥diae £ of frat F onS cHERGE™ e resul t
of the determ natsnonl pepvitded by tMEsSmahi 1S3>t attlos. p25cess moves to

the next step, where it is determined whether a
20 hand-over to another base stations is possible (S534).
This determination (S34) is performed as follows.
The hand-over processing unit 27 receives
the information items sent one by one from the
connectable base station detection unit 23, and
25 determines the availability of a connectable base
station for hand-over from the received information.
The result of the determination (the information
about the availability of a connectable base station
that is acquired as a determination result in this
30 case) is periodically provided to the cell radius
comparison unit 26. The cell radius comparison unit
26 determines whether the hand-over to another base
station is possible using the information about the
availability of a connectable base station provided
35 by the hand-over processing unit 27.
The cell radius comparison unit 26 directs
the control signal processing unit 28 to generate



9. The nobil e conmmunications systemas 30 clainmed in claim$8, further
conprising: distance cal cul ation neans that enables the nobile station to
cal cul ate a di stance between the nobile station and the base station, when
the nobile station determ nes that the nobile station 35 will be outside
the cell, distance information providing neadls that enabl es the nobile
station to provide the -31 calculation result as distance infornmation to
the base station, and cell formatiaon change neans that enabl es the base

station to perforfh% h8OREFP 1 Gt ort B2 EhafigBeBESEd THT tHe didihhte
I nformation prowszltemltbgntbe malmﬂye aitattion. hdAdidveke widi |t is

communi cati ons sys$, I 8 rihery qu[ first
handover neans tha €%%§%Pe ﬁ% %}§1ﬁ%$%t?%%yt%% fﬁ%%%?’rumcatlon
connecti on changes &t hopt her pP§Sbé35]ee futtoa é\h@ﬁet'ﬁ‘@ﬁﬁitﬂq%d st FBn

determines that t{we3gpbike statgzon Widihe @hécédn@ﬂcﬂl dseidrhael cethe 20 11.
The nobi |l e comuni atjno F‘Bg)éStem as clainme further, conprising
p

first cell inforf@7d diPhy 5" ha h%naﬁpgls OtVI’Fer 8 HFhn to
provi de all the rwbs¢ esseatpons amd tdmn2bnges| communtils 1 indfroy mat i on

relative to the cell formatpemGhange %h@npiedggea@t@%ﬂr{g&rmt%hel n a
pr edet er m ned per| od, in advance of the cell fornation change bej ng

performed. 30 12.N30GpBYPE LOMARATIRST d?%s%y%éﬁ]l@&nfllsgdrn&f’ﬁ”?% ]BY nor e
nmobi | e statidis atite aabase-denstiainahn dhatk couEsoks fs®4yat i e afiolaitel |,

conprising: cell gé@@Héngggqg%%ﬁggnggéggﬂpéstQaEhange stop signal to
the base station (S35). Thereby, the mobile station
can stop cell radius change processing of the base
station, and can avoid disconnection of ongoing
15 communications.

Next, an outline of the third embodiment
of the cell radius change processing is described
with reference to Fig. 11, wherein a base station
changes cell formation based on the cell formation

20 control method of the present invention.

As for Fig.l1ll, like Fig.7, the horizontal
axis expresses the time lapse from the time when the
base station decides to make a cell radius change,
and the vertical axis expresses the distance (cell

25 radius) from the base station concerned. Here, in
the base station cell, Ry represents the present
cell radius, and R; represents the new cell radius
after change. In the third embodiment of the present
invention, the cell radius change from R to R; is

30 divided in N stages. For example, the cell radius
change is carried out in three steps (N=3) in this
embodiment, namely, the cell radius is to be reduced
from Ry to Ry:=Ry—Ry, R:=Rp—-2R;, and then to R¢=Rg-
3Ry=R;, as shown in this figure. Specifically, the

35 following R, values of stage change cell radius are
transmitted during each specified period. Namely,

between t=0 and t=T, R:=Rg—-Ry,



-32 enabl es the base station to performthe cell formation change in two or
nore stages, including a final stage, at a predeterm ned interval, and
second hand-over neans that enables the 5 nobile station to attenpt a
comuni cati on connection change to anot her base station, when the nobile
station deternines that the nobile station W4t be placed outside the cell
if the cell formation change is perfornmed through the final stage, even if

the 10 nobile station will remain within the cell in any of prior stages.
15 13. The nobile comuni caPediteedy st a-dcFatfed R Bi-A8n - 120%wur t her
conprising first cell inforeettwarerrioydTi 8gdmeany,t kAt RaER et Aechase 20

station to provi . redet.erm . ot . W Lhi e 1 ned
period all the ng‘%?\élg?gt ?gné"‘?}en "[%%%I%E%/{\?%LRM ‘ﬁg irlnaeog{na i%%Ig'el ative to
the cell formati off@hapgEl Whigdyvdire @311 hEogBRtifgy et iRPRMedetBebAg
perfornmed. 25514.cHaegeabil e comuni cations systemas 30 clainmed in claim
13, further conprising second |1 i.nformation.proyidi.,ng. neans, t hat. enabl es
the base station to provi deqélt% eprtgb“e]f rWh%glF‘ﬁP rv T T R abSut
predet erm ned pertlel finatheeddbidagligtaitRoniss i addad tel khei tih formation

information relatdyen3p t8 therC@ldaddr phion ¢BaANGE add} AANANES Phet he
cell formation chan(g%éael ng performed, where the information relative to

the cell formati ot g8MPOddRent ai ns i nformati on about a cell radius of
a next stageland a cell radilms wiid hexdmmbé, st@geheb distahdmseesvatnon

that changes cel !tﬁé’%@%&% %Ct%l%riciirﬂgetr&é’ Ang! f)%@tei ga f; Adl acent cald s,
whil e comunicating wth a nobile stationin the 1 ceJ1, conpri'si ng cel |
formati on change $tbp FRaAE St FARTASFEROsAE Eerintortmdt ior Ehlfige based

on information proyeeetdabyet hen®hid esisd@ta0Nprocess is needed.
However, in the third embodiment, the final cell

15 radius R; that the base station will ultimately
propose 1is also provided from the beginning of t= 0
to the mobile station. Therefore, the mobile station
can start attempting to find another base station, a
second base station, for hand-over at an earlier

20 stage. Further, even when the second base station is
in the process of changing its cell radius, the
mobile station can determine whether the final cell
radius R; of the second base station will contain
the mobile station. In this manner, the number of

25 times of hand-over can be decreased. Further, even
when there is no candidate base station to which the
distance from the mobile station is shorter than the
final cell radius of the base station, it is
possible to choose a base station for hand-over,

30 with which communication can be maintained for the
longest possible time, based on R; and the stage
change cell radius R.. Consequently, since the
number of times of hand-over can be minimized, and
transmission and reception of control signals, such

35 as a change stop signal, can be minimized, wireless
resources can be used efficiently.

Next, the detailed processing procedure of



15 16. The base station as clained in claim15, further conprising first
cell information providing neans that enables the base station to 20

provi de informati on about a cell radius to which a change is scheduled, to
all the nobile stations in the cell at a predetermned interval in a
predeterm ned period before the change is pBZr?r‘or med. 25 17. The base
station as clained in claim 16, further conprising cell radius gradual
change 30 neans t at enabl esa%he base station_to cgange the cell radius

gradual |y in stadet® atPLrfr EBELEMSTEY +ht 8¥RLAP DA it reaches a final
cell radius. 35 18. The bas@igt.a2i @ndasF tdjal Bedrien fdloa:icmarts’szlskiﬂwixﬁglrt her

compri sing second. et brbBLACTRL! S AUAKLLL N9e TEARS LAl anabl 63 tiggDase

station to provi etermned interval Wthin a
period, informat |F01r9 ebbueng Fdpl-15 Bk u%l‘é‘(é@hé§ﬁénéll’lﬁg’lift9 &hfext stage,

and the final 506|ﬂrc5@éissl§ngV\@%%eUiﬁ:é33$f tRdi mabllaegrs&dlttaldry. changed at a
predeterm ned interval. e station that ch an%es cell formation

ADb
according to a situation of gNéﬁjs&:e S AHTLCCRAIIE BTN ity Wieh a
mobi |l e station i ase 4Batébh, icomnlsi imedel Feferminidort ccairgel 2reand t hat
changes the cell gufnmpgion according to a paraneter that can be revised
based on information fromthgﬁm)bl | e station, such that the nobile station

can remain within the cell Br tife RATT FbRMAPPoACSE Sofarige M3%S 2B, A
nobi | e stati v th=ltomadnucacésnge h a badeust dbcmnmecmmmtsengal Ry

preparatory outsi £h h t ge=vh) t ,en ile
station to detern“ﬂﬁe vﬁegﬁ 1 qghq'%ébq]rge sta%f“%%aw? a '%1 cedﬁg%tm de a
ference between the present cell radlus Ry and

the final cell radius after change R; by the number
of times of change N (refer to Formula 2) (S41).

15 Next, the base station obtains Ry from the
difference between Ry and Ry, using Formula 3 (S42),
R, being the stage change cell radius that the base
station uses when gradually changing the cell radius.
The processes are performed by the cell formation

20 processing unit 15. The information signal
processing unit 16 generates information containing
data such as R;, Ry, Ps, Ry, and T, and transmits the
information to mobile stations in its cell
periodically and repeatedly through the transmitting

25 unit 17, operates a timer, and waits for responses
from the mobile stations (S43). The time length from
the time when transmission of the information signal
is started to the scheduled time of cell radius
change implementation is set at T as shown in Fig.1ll.

30 After waiting for the responses for the
predetermined time, that is, after a timeout (YES at
S44), it is determined whether a change stop signal
is received from one or more mobile stations (S45).
If it is determined that a change stop signal is

35 received from one or more mobile stations (YES at
S45), transmission of the information of the
proposed cell change is stopped, the value of the



30 cell of the base station if the base station perforns a cell formation
change prior to the cell formation change bei ng perfornmed, and detection
result providing nmeans that enables the nobile station to provide the
result of 35 the preparatory outside-the-cell detection to the base
station. -35 21. The nobile station as cl®4med in claim5 20, wherein the
preparatory outside-the-cell detection nmeans further conprises: distance

cal cul ati on neans that cal cul ates .a di staan bﬁpween the nobile station and
t he base station WJ; FRASLHSHERE difathivh Geter APRBE Hrdt RERCADS % | e
station will be plratedlbutsi deliehedeldnd anhledcettancreldmsnrcrmamg)e\ provi di ng

means that provi q%,soéggspg e;st %ttl é/t‘ithsﬁ‘cﬁeEHé% %_Fﬁ &%@é’c%‘n

performed by the stance cCal cul ati"on neans e station as
clained in clai mB@potrpusPhétecorigts ssmynger §tt°ﬁar$d~gd\?elr ‘?\"E‘an%e’t‘%a‘tl

enabl es the noebil&n stiagi eertchettaa:raa aBﬁOﬂ@pmaeahgomlcaﬂmcmtoms@kiar)ge to
anot her base st at,i o V\@e e nohi I e st at ghdet er that Irb%? nmobi | e

station will be ptf ace%l OUtSI &%he % esl?tas 2 FhSmF st e eparat ory

out si de-the-cel | wietketkeapidg 2de Mmalpbl ¢ estettipon iinn quessi i9n whi thin

communi cates W t he1ge basgvstat k@R conprising second hand-over neans that

enabl es the nobile station to attenpt ajegommnl cation connectjon change to
I

anot her 35 base station, wh8hPErE? st bt 8nGEEEH Fromy t
information tél atiimeedota (EBBI| aftors¥et)i onhahangecprogiedestdm € henabdi hee

station by the ba§§b§£@EHo@rom'aﬁ§ of the mobile stations (NO at S45),
the process reaches the final step and is completed
if Re¢e=R; (YES at S47). If Ry is not equal to R; (NO
at S47), R. is replaced with R.-Ry, which is provided

15 to the transmitting unit 17 (S48), and the process
returns to the first step.

Next, the processing procedure of the
mobile station is explained with reference to Fig.l4
and Fig.l1l5.

20 The processing procedure of the mobile
station in the third embodiment is similar to the
processing procedure of the second embodiment, as
shown in this figure. However, the mobile station in
the third embodiment is capable of selecting a base

25 station that can continue connection longer than
others as the hand-over destination. That is, the
mobile station can receive the information signal
from a candidate base station, and calculate
remaining time until the cell radius of the

30 candidate base station reaches R;, using R, R;, R,
and T contained in the information signal. In this
manner, the mobile station can attempt to hand-over
to the candidate base station before the mobile
station becomes outside the service area of the

35 candidate base station.

Further, the mobile station is capable of
calculating the distance to the candidate base



. that the nobile station wll be placed outside the cell if the base station
perfornms the cell formation change through a final stage, even if the
nobile station will remain within the cell in any of prior 5 stages.
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I[: " y!'109%& ()- YI 10()/&'& F+109% & ()-!Y F+10%&' (
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Cyl109& () -! 19! 10%iu& () - ! pli0%hue (Yhé nmesddPhehd!s] QRanE: 1084 &4 Hdvell 10
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FEWU3P! f 91 109&' (

&()-1 |10%&()-|qmeQgglln& Ohe celbogoyypatiopogtie present
invention is applicable to a structure wherein a
central station that governs a plurality of base

15 stations controls the cell formation. In such a
structure, the cell formation control is based on
information acquired from the base stations governed
by the central station. The central station may be,
for example, a wireless circuit control station.

20 In the embodiments, the cell formation
control function of the cell formation processing
unit 15 of the base station includes a cell
formation change stop means, a cell formation change
means, and a cell radius gradual change means, and

25 the information function of the information signal
processing unit 16 includes a first cell information
providing means and a second cell information
providing means.

Further, the comparison function of the

30 cell radius comparison unit 26 of the mobile station
represents a preparatory outside-the-cell detection
means, the signal transmitting function of the
transmitting unit 29 represents a detection result
providing means and a distance information providing

35 means, the distance calculation function of the
distance calculation unit 24 represents a distance

calculation means, and the hand-over processing
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5 control method and the mobile communications system
of the present invention can prevent a disconnection
of communication that is due to a reduced cell
radius excluding a mobile station in communication
from occurring by the mobile station being capable

10 of informing the base station whether a planned cell
radius reduction is acceptable, and by the base
station reducing the cell radius enough to cover the
mobile station based on the information from the
mobile station.

15 The present invention further realizes a
base station that can change cell formation
according to the above cell formation control method.

The present invention further realizes a
mobile station that can maintain communication

20 without being disconnected, according to the above
cell formation control method.

Further, the present invention is not
limited to these embodiments, but various variations
and modifications may be made without departing from

25 the scope of the present invention.

The present application is based on
Japanese priority application No. 2001-274214 filed
on 9/10, 2001 with the Japanese Patent Office, the
entire contents of which are hereby incorporated by

30 reference.
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2. A cell formation control method as

300 claimed in claim 1, further comprising:

a step wherein the mobile station
calculates a distance between the mobile station and
the base station, when the mobile station determines
that the mobile station will be placed outside the

35 cell if the cell formation change is performed,
a step wherein the mobile station provides

the base station with information relative to the
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another base station, when the mobile station
determines that the cell formation change will place

the mobile station outside the cell.
15

4, The cell formation control method as
20 claimed in claim 1, further comprising a step
wherein the base station provides at a predetermined
interval within a predetermined period all the
mobile stations in the cell with the information
relative to the cell formation change, in advance of
25 the cell formation change being performed.

30 5. A cell formation control method that
controls formation of a cell, which is performed by
a base station while the base station communicates
with a mobile station in the cell, comprising:
a step wherein the base station provides
35 the mobile station with information relative to cell
formation change, where the cell formation change is

to be performed in two or more stages, including a
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final stage, at a predetermined interval,

a step wherein the mobile station
determines whether the mobile station will be placed
outside the cell 1f the cell formation change 1is
performed through the final stage, and

a step wherein the mobile station attempts
a hand-over to another base station if the mobile
station determines that the mobile station will be
placed outside the cell if the cell formation change
is performed through the final stage, even if the
mobile station will remain within the cell in any of
prior stages.

6. The cell formation control method as
claimed in claim 5, further comprising a step
wherein the base station provides at a predetermined
interval within a predetermined period all the
mobile stations in the cell with the information
relative to the cell formation change, in advance of
the cell formation change being performed.

7. The cell formation control method as
claimed in claim 5, further comprising a step
wherein the base station provides all the mobile
stations in the cell with the information relative
to the cell formation change, in advance of the cell
formation change being performed, at a predetermined
interval within a predetermined period, where the
information relative to the cell formation change
contains information about a cell radius of a next
stage and a cell radius of the final stage.
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5 8. A mobile communications system
configured by two or more mobile stations and a base
station that controls formation of a cell,
comprising:

preparatory outside-the-cell detection
10 means that enables each of the mobile stations to
determine whether the mobile station will be placed
outside the cell if a cell formation change is
performed, in advance of the base station performing
the cell formation change, based on information
15 relative to the cell formation change provided to
the mobile station by the base station,
detection result providing means that
enables the mobile station to provide a result of
the preparatory outside-the-cell detection to the
20 base station, and
cell formation change stop means that
enables the base station to suspend the cell
formation change based on the result of the
determination provided by the mobile station.
25

9. The mobile communications system as
30 claimed in claim 8, further comprising:
distance calculation means that enables
the mobile station to calculate a distance between
the mobile station and the base station, when the
mobile station determines that the mobile station
35 will be outside the cell,
distance information providing means that

enables the mobile station to provide the
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the base station to perform the cell formation
5 change based on the distance information provided by
the mobile station.

10
10. The mobile communications system as
claimed in claim 8, further comprising first hand-
over means that enables the mobile station to
attempt a communication connection change to another
15 base station when the mobile station determines that
the mobile station will be placed outside the cell.

20
11. The mobile communications system as

claimed in claim 8, further comprising first cell
information providing means that enables the base
station to provide all the mobile stations in the

25 cell with the information relative to the cell
formation change at a predetermined interval within
a predetermined period, in advance of the cell
formation change being performed.

30

12. A mobile communications system
configured by two or more mobile stations and a base
35 station that controls formation of a cell,
comprising:

cell radius gradual change means that
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placed outside the cell i1f the cell formation change
is performed through the final stage, even if the
10 mobile station will remain within the cell in any of
prior stages.

15

13. The mobile communications system as
claimed in claim 12, further comprising first cell
information providing means that enables the base

20 station to provide at a predetermined interval
within a predetermined period all the mobile
stations in the cell with the information relative
to the cell formation change, in advance of the cell
formation change being performed.

25

14. The mobile communications system as

30 claimed in claim 13, further comprising second cell
information providing means that enables the base
station to provide at a predetermined interval
within a predetermined period all the mobile
stations in the cell with the information relative

35 to the cell formation change, in advance of the cell
formation change being performed, where the
information relative to the cell formation change
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15. A base station that changes cell
formation according to a situation of adjacent cells,
while communicating with a mobile station in the

10 cell, comprising cell formation change stop means
that suspends the cell formation change based on
information provided by the mobile station.

15

16. The base station as claimed in claim
15, further comprising first cell information
providing means that enables the base station to
20 provide information about a cell radius to which a
change is scheduled, to all the mobile stations in
the cell at a predetermined interval in a
predetermined period before the change 1s performed.

25

17. The base station as claimed in claim
16, further comprising cell radius gradual change
30 means that enables the base station to change the
cell radius gradually in stages at a predetermined
interval until it reaches a final cell radius.

35

18. The base station as claimed in claim
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providing means that enables the base station to
provide the mobile station, at a predetermined
interval within a period, information about a cell
5 radius corresponding to a next stage, and the final
cell radius, where the cell radius is gradually

changed at a predetermined interval.

10

19. A base station that changes cell
formation according to a situation of adjacent cells,
while communicating with a mobile station in the

15 cell, comprising cell formation change means that
changes the cell formation according to a parameter
that can be revised based on information from the
mobile station, such that the mobile station can
remain within the cell after the cell formation

20 change.

25 20. A mobile station that communicates
with a base station, comprising:
preparatory outside-the-cell detection
means that enables the mobile station to determine
whether the mobile station will be placed outside a
30 cell of the base station if the base station
performs a cell formation change prior to the cell
formation change being performed, and
detection result providing means that
enables the mobile station to provide the result of
35 the preparatory outside-the-cell detection to the

base station.
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21. The mobile station as claimed in claim
5 20, wherein the preparatory outside-the-cell
detection means further comprises:
distance calculation means that calculates
a distance between the mobile station and the base
station when the mobile station determines that the
10 mobile station will be placed outside the cell, and
distance information providing means that
provides the base station with a result of the
calculation performed by the distance calculation
means.
15

22. The mobile station as claimed in claim
20 20, further comprising first hand-over means that
enables the mobile station to attempt a
communication connection change to another base
station, when the mobile station determines that the
mobile station will be placed outside the cell as
25 the result of the preparatory outside-the-cell
detection.

30
23. A mobile station in a cell, which
communicates with a base station, comprising second
hand-over means that enables the mobile station to
attempt a communication connection change to another
35 base station, when the mobile station determines
from information relative to a cell formation change
provided to the mobile station by the base station,
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that the mobile station will be placed outside the
cell if the base station performs the cell formation
change through a final stage, even if the mobile

station will remain within the cell in any of prior
stages.



