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15 20 25 30 35 1. Field of the Invention The present invention generally
relates to a handover control nethod in a nobile conmunicat nor e
particularly to a handover control nethod -and apparat us for"lmmmmm‘wmm
handover method according to an overl appi ng zone residence ting, gfsa
handover - perform ng nobile station, and for varying a route of a handover
pat h accordi ng t‘ItITIInﬁoDE)nTEEcBiNW@dH‘J]ONa network. 2. Description of the
Related Art 1n a typical MhRihevEAMESNLRYL OfENBbeINAhE AR LN fiypadi o
range of a radio base station_is referred as a cell, there'is a zone

where the cell SWPeTrII‘%pC%%HNéf:ﬁngOW%%TE]% referred to asummmlm[ﬂ IM@”
are

zone herelnafter as shomn in FIG1. In FIG1, base station
denot ed by CeLv stl%; e denoted by BT

station is not 5.8k T ENT of the nobil e statﬁ@ﬁ“?akes
pl ace when the domﬂkﬁh@a@foﬁheoﬁﬁyanﬂxpmhe overl appi ng zone. Three

hrret gods fortﬁe(rjf or m Rg han@'ﬁ@gﬂé@&@i@&h@%{i t@e@x@t%ﬁlchiy(f‘%lgtgéi ﬁwy
andover nethod as s ase sta controller pa

o ot on PandoPo ARG ACOBRE AT TR S8 aRgMOBY 1 ARITER f G Eaath
ext ensi on handowsgrs trest hodo as sbamnduié%ry4tola aamddwﬂﬁrmpmbbble _
anggg%gﬁtlgﬁfﬁém% é%d%gngﬁégﬁgéﬁgﬁr eac ggg&mgriag%ﬂ§$§$% %eggaFor .
exampl e, in a ciaSAIdENPt ERi A PMEHORPPing zone residence "Fimeor a

handover-performing mobile station, and for varying

a route of a handover path according to load on each
node in a network.
15 2. Description of the Related Art

In a typical mobile communication system,
an area within radio range of a radio base station
is referred to as a cell, and there is a zone where
the cells overlap each other, which is referred to

20 as an overlapping zone hereinafter, as shown in
FIG.1. In FIG.1l, base station controllers are
denoted by BSC, base transceiver stations are
denoted by BTS, and a mobiie station is denotes by
MS. A handover process of the mobile station takes

25 place when the mobile station comes into the
overlapping zone.

Three methods for performing handover have
mainly been proposed: (a) a gateway handover method
as shown in FIG.2, (b) a base station controller

30 path extension handover method as shown in FIG.3,
and (c) a radio link path extension handover method
as shown in FIG.4.

In an existing mobile communication as
typified by 3GPP (3rd Generation Partnership

35 Project), it is common to fix a handover method for
each network control method.

For example, in a circuit switching method



-2 in which a delay requirenent is severe, (b) the base station controller
pat h extensi on handover nethod nay be enployed, in which a path set up to
.the base station controller is extended, while in a packet 5 exchange

met hod in which a delay requirenent is not so severe, (a) the gateway
handover nethod may be enployed, in which-a-path set up anong rel ay nodes
is reset up, in order to use network resources effectively. 10 Since the
above-descri bed conventional handover control nethod, however, fixes a
handover nethodﬁn)wk&ﬁhn@td@&hycamguﬂr¢m£MDdiS(£FWHn£¢réﬁﬁithésbase
congested at a GRII@idh NOGIRLYBEN & GRIMIRI Ok PELYOLK SAUJR}e MEEECHk

intensively used 15 in a certaln area. Particularly, 1n the conventlonal
handover cont r oPa¥etfoEMRI A¥Ed  yddh W ifht R bRRRY SEC WP tatRe vPasehe
sane route are genraridid yesetropliea tiwe awbéh@ed! avhdne usi g gomkéarre

networ k contg ol Z0MRINOd,Lenble SaT Aed, h0g2a00us Lol em (1) |
remar kabl e. si nce the oveé conventi ona ﬁ o - Cont roI ?ﬁgd
determ nes the Wﬂuﬁﬁﬁﬁr%ethéﬂ tdeusia tevay diagdey erhaatdtabrikagoner ol 25

net hod, and doesmplogeke ift Qha@%owpaa&h oyetl app'aﬂ@n@r};%lr%?'ﬁj@&ég tine
of the nobile station limtin

g ovqg $roces net wor k
resources are ndt® Jett of PP¢] Htﬁf Sthi'® g obI B F?fkl§%ﬁ§ﬂﬁ?%%d in detai
bel ow. 30 The hafdewripebress must be conpleted while the nobile station

stays in theggoverlapping zgpgcel fthteh%HB\PélEe%%b%'& %Efﬁzé}’r% éﬁé’lﬂ‘ot he

over | appi ng zone w t hout congletln t he_handover process, sses or
a line di sconnel@NSIPiREY 3B8REELHT Mrddarse ?%@eﬁﬁﬁvlé%ﬁ%ﬁl%ﬂh%ﬁ@oﬁﬁf
establ i shed a cameid oto Wwedbhankandmiercdrt geledeltvel St @l) othe As seen in

FIG 2, applyi ngrt&gg]fé he gat sméeste% handov érqsgt{%d%oww?t{ routes

before and afte andover FOCESS run t rou the same rtoute to the
gat eway, and ar &egdapih ReYWes t@@ﬁﬁfQ%uWﬁ%®Pﬂn&ﬁ pgattenoiel ¥ resedhe
gateway to the Hﬂbd(tékﬁ&ﬁhlg@eataklng into account the | oad on each node.

Al so as seen in FIG 3, app ). t.he base tation contro
ext ensi on handover net hod, 5?% %gt s Yef P e® ﬁdcﬁPfé?‘Jﬁ%“ﬁtﬁ&%@@PVSFocess
are routed in tieendammsl moethote e dmseaioat aopath dorithop|$et , upnd are

adaptively rout %ﬂr{b e«a;pb PRLi gakneoektdhﬁ‘é ogféhseta@%%llsltyats@@ &@nﬁéolth%r to
the nobile station, into account the | oad on each node.” Further as

aki n
seen in FIG 4, &mlyll%gs%%}l?ﬁé HEdine I"rkhfk PArf Q)%tté’ﬁﬁkori:%%%er met hod,
both 15 pat2ws beferhedanth ather skhne lEarstoyether abese areolrlod edl) nishe sane
route to the prq?d§§%5§?g station before the handover process, and are
adaptively routed in radio |ink paths via each optinmal base station from
the base station to the 202HBBirl €i1eR ihe 2BRVAg CORVEH UMt the | oad on
each base stati tanddiwee éhﬁttb&eméﬂhbdGmbfétmﬁh@ShmMHMMHn¢w@@ESS is

generally in prﬁgg%%hﬁntéouggea@ggyglégnﬁgt@ﬁe(he wa ng 1to be reset

up, conparin andover process ree met hods,
t he handove? pr6@€§§44rﬁP@ndﬁﬁﬁh&@ReﬁaK% %6ﬁ@eﬁqgﬂﬂﬂﬁwﬁpln net hod (b),
which is |onger deal awing BBhkoddL)dentd shaet of @he rdhiPe(C)

station limiting a handover process time, (2)
network resources are not used efficiently. This
problem (2) is described in detail below.

30 The handover process must be completed
while the mobile station stays in the overlapping
zone. If the mobile station goes out from the
overlapping zone without completing the handover
process, packet losses or a line disconnection may

35 occur because the mobile station has not established
a connection with a handover-targeted base station.

As seen in FIG.2, applying (a) the gateway



On the other hand, if a branch point where 30 the path routes before and
after the handover process go separate ways is |located further downstream
(closer to the nobile station) in the network, the paths fixed by the

met hod increases and the flexibility of the path set-up decreases. In 35
this case it becones difficult to set up the optimal route for the network
by taking into account the | oad on each node. Also, if the branch point is
-4 | ocated further downstreamin the network, a path route of a new
connecti on nay bhacahereevinetbpdi,. dotthe gt hroatuke b&fdnuﬂanﬁeaﬁﬁuﬂdant

paths. In thi smgq%e,hap@&g\ygg ﬁ%o%%ecrrﬁgyngﬁpé ggt R$e 1 t%g(] rte%]&{igo gncy of

use of the net resour ces ease ditiona 8 on t he
network may i ncrté@séla%‘éﬁéfoﬁéd aTe @Ci%t}ﬁaéYoﬁoﬂlﬁ@%étW\m%Cb\hen t he

above three net f@@islnadle par’@hoyadn;el rfzgﬁ:nemé ghl&awlagatiov\nﬂﬁb neéhode(a) may
be smal |l er 19 th one w t% r g gﬁ% g | 1 er tgan 8ne\Mt
method (c¢) ,2in® Eﬁon(a aEng)lQ cc%%ﬁ SFQEﬁQM??ﬁ th8%fandover
nmet hod, the reI@msmuaﬁFﬁbenmeenFﬂﬁe3%ﬂ&hpbylpgodEQsUhanb&ﬂm $hetion
efficiency of userirdlieeRChURhK SASONLES HankBvRr! kadsrdd [ pdbarefore, if

it is intended to reduce_the handover process tinme as priority whenever
the handover nme®Rdd'3 LYEPERNPRED 2 Gt okt h%?dQWﬁéy§qﬁ§%ﬁ§|%¥%nt from
t he poi nt of vi ewwufedisen ot hkheamet warke ¢ esouthes baz2@ SWWARh OF THE

| NVENTI ON T p“’o eé‘z{%ii‘%ﬁm LAn al e aa& §v892 g@%sc%rd of ehaggacteristics

in the selec ion o ahdover et hod, Irected at avoiding the 25
above- descri bed oRta k. BahBesrioah the Paeet abataede cand zaliemr69i Bt he

eLfl ciency of usemild h@tae&wrk_t?e@ CﬂgtoFQE:cbbln& ftﬂfepqac%dtbg ebpact of
the present |nven on I% gI‘OVI € a nando ontrol, metho apparat us
b6 JEEG- b

for changi ng t h&% han frefifod $U* be™ ¢cEPRNG 1D (ﬁ) &r | appi ng
zone residence tdarts@flink pelhl exdteats o haddbeerchatdiad, thetbath route

according tpst hg)alméi 08 826N 2RAAQ Ak A h@h@eﬁ%%ve@cgﬁr&d%t@rgne aspect
of the present 35 invention, a handover control nmnetho use in a nobile

communi cat i on sfﬂﬂﬁﬁ%oﬁ%r?gﬁnquﬁa%ﬂ%ﬁ?o?ocﬁgﬁgpﬁﬁw&QHﬂuﬂﬁ%ﬁ net hod
according to anstatiiavebédppenthzonmndsvdenpeotiess ,ofarad e | e station i s

DO e, I LN ASpeeL1y t Pe RARANET 51 OU BB el of apong

gat eway handover station control I'er ext ensi on
handover net hod ORdnid"al rRaFs PFﬂFHﬂRrﬁ%ﬁ@eHEPoHaﬁén&§ﬁﬁl%%t%%dthﬁn this
case, when 20 OoweyHiapPi Hgazane ,r eskiengeihtseackoantandny eXoperbnr sary
nobi l e station |s géﬂg{égfgx | ong, the gateway handover method may be
Since the time required for the handover
process is generally in proportion to the number of
paths (i.e. hop count) to be reset up, comparing the
25 handover process times among the above three methods,
the handover process time in method (a) is longer
than one in method (b), which 1s longer than one in
method (c), in short, (a)>(b)>(c).
On the other hand, if a branch point where
30 the path routes before and after the handover
process go separate ways is located further
downstream (closer to the mobile station) in the
network, the paths fixed by the method increases and
the flexibility of the path set-up decreases. In
35 this case it becomes difficult to set up the optimal
route for the network by taking into account the
load on each node. Also, if the branch point is



"10 sel ected; when the residence tine is very short, the radio Iink path

ext ensi on handover nethod may be sel ected; and otherw se the base station
.control l er path extension handover nethod may be sel ected. The overl appi ng
zone residence tinme may be 15 estimated on the basis of a velocity of the
nobil e station and a configuration of cell-si- Alternatively, the overl apping
zone residence tine may be estinmated on the basis of the history of
electric field intensity of the handover-perform ng nobile station. 20
Accordi ng to andidustedpbettbert keowrssesdmi hinehheonetavamwbi |& path

communi cati on Systna CAE T ¥i AE 0L e Bhoy en Pt Badohe RIAM Sled. Acgor ding

to a further aspect of the present I nvention,” a handover control aggarat us
that 25 is provitdé&d B3R EBRRENMEt i10F hedtwoF RILRH 24 Baddh Dut thethbsve

met hod is provi detke BRb&Ra DESCRIEPEUQY Grediid DRAVLREE sQt hetfe obj ect s,

features and. advant.age r ' e} i 11 _becone nore
apparent f ro?n t ﬁ?‘%l(af? %Wg%gggebgi%l_%cfecsf%g%ré%g‘?g%kvﬁgn orueracge“c? nmac%nj unction
with the acconpaifdrrp g awpngs adidd il 1¥| the Lloagd seherhe irethorkng t he

35 conventional ompiiecEOFBENI Caticdit &YSd eNhs FLEG ZhieS 12 3cheathe showi ng
an aspect of settin handover _path using th t ewa - 6. handover
ot hod. FI G 3| e R ER CREwAH U HabRe aEnDds ihe (FRL AR Rover
pat h using the hHaseystatadn toet dadderwpabt hmekhedsi(an menddversmel hed; 5
FIG4 is a sghemsiit Show, ngna achfb"d:t SEEL ERIUR 3 €L, P usi ng
the radio I?gk gg%t é??ens?gn ﬁgn overﬁﬁithog'bFlgtg S a sc é%%t?%gghomﬁng
an aspect of a AR I'BLERAPPERCHerfrmiHy $herhanddvér(Prot®ss: 10 FIG 6 is
a schematic show ng the nobhle,cdmmsd kattdonsyst etmeadenrdbngr tiwedhed,
embodi ment of 't N, presenl s LAYENL e JIS Tehs RABETA i SbOUE N, pach
configuration of"a novenent profil'e managenent apparé%us, a load profile
managenent appar@idisthanafilraracyerc hat e def eFhenasitoe dppee e@wscascor di ng
to the enmbogsments of thgdpregsent iTherdfone, FLE 8ti Ssa ifdadadt tehowi ng a
process of the handover ﬁonérol met_hod accord%m% to the 20, enbodi ment of
the present invéfifdr® BRE BREOGVISF PERRRTRL FETEhEW Ry i @xhhbl e of
handover path caitineres tbeebpeddier reebhndoter dedelrrsisiett okt agouidi ng
tzg the enFodl ger?{ot?faixkEerSée%tff‘ir!é’f‘é'ﬁtOPr%eEhEh%oQ%tteV@ﬁ’ Ppagdoyer nethod

'S enpioye " use of the network resources.
20

SUMMARY OF THE INVENTION

The present invention aims at the above-

described characteristics in the selection of the
handover method, and is directed at avoiding the

25 above-described traffic congestion on a certain node
and at improving the efficiency of use of the
network resources. For this purpose, the object of
the present invention is to provide a handover
control method and apparatus for changing the

30 handover method to be used according to the
overlapping zone residence time of the mobile
station, and for changing the path route according
to the load on each node in the network.

According to one aspect of the present

35 invention, a handover control method for use in a
mobile communication system comprising the step of
changing a handover method according to an



".DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The handover contro

nmet hod according to the present invention enploys a nethod for changi ng 30
.t he handover nethod to be used according to the overlappi ng zone resi dence
time of the nobile station. As described above, in the selection of the
handover nethod, the relationship between-she 35 handover process tine and
the efficiency of use of the network resources is a trade-off. Therefore,

if it is intended all the tinme to reduce the handover process tinme as a
priority, the netveorlapesodr cesewndsddrmtcdet imedodf i aicdritle/.sTCatihe ot her
hand, as to the; QP?&L§v§&éB'O” of which the overlapping zone residence tine
5 is short, theJh dover nethod nust be determ ned putting priority on the
handover process time in oFBefhdd ARRIFTi nen8i BeBARYAS Siethed tBaynee

mobi | e station @ceM‘@é\dtQﬁoﬁ\geral Y W ¥ oendesedemeaHade 4 sbaekati vel y

| ong, there s t 0 r.QC Wi time
shorter thang necgcsas%grgn 8O§%gﬁer§% rphaed{rt ?hﬁgggggé ﬁta%d%ﬁfser r{i%{:h 6 put
priority on inpread iy I@@léfﬂﬂ@&em@%hﬁexﬁﬁn@ionebﬂQﬂWWﬁﬁxmﬂt%@d Thdg, the

handover controleyif hoglsdd R66ar AMbddr 1418, PRES8Bhel NeNddHcdBkeset he
handover nethod v rlﬁg e_and dependent, on %ﬂverlagﬁing zone residence
&t

time of the nobi9 PRV A PE Q%ﬁﬁ%%?o Abpithg zone 20
resi dence tine" neslamivalwaysnian priopard tenatohbhdovene merithspeedy (beal ar
quantity) ofg th%erif@eégdst@hbanthhéﬂ lﬁégfa@@éet&m@ms' YdiifS ho b, Waheh

both M5l and M52 are erformn%r andover process froma cel controlled
by BTS1 to anot H&dkel}ink B&fk (ﬂ’itéPWIBTlSQngﬁHeér é‘erﬁ}tﬁ%t“i‘%g Bfong the
respective arum&brﬁmwwuynahheOMnyﬁwzseftméebaseedﬂ@hﬁﬁnchnmmbLnyk of
M5l is the sanme Seff f 2 h PRLA oqg I | dence tinme of
M52 is estlnate&%%o be ?gﬁggfgtﬁgﬁl e %J@%ﬁ%%%uﬁ yggﬁ% é%gggence tinme
of M51, while if the speedTh&cavar ARMIRY y3OBL WBEHQ?QﬂQf%#@mthVobﬁthe

speed of Mg tf&@l\&@é{@&pbagtmn%aﬁﬁs depce t;b_macqftyvﬁﬂf ceond dndsili@nger
than the overlap

zone_r.esiden
t he overl appi ng “Jz) ’gl?’és?agnée 9 '}é?‘ér%ﬁb?ﬁytgé é"seﬁa}spar a&rg{-’gfna%twc?% d be
i ncorrect to usehdeoveviapptingpesthofrehedanbel ¢ime gawtles i oat dwaged
substitute paramgfefndopathe Qverdapnl Nge 2P eogegw@%yyag|f@%lgherefore

t he paraneter should be set to_an estlnate iS.an ov rjfgp zone
residence time edti$RtebYoRft fe handover- performlng mo station.
20 According to another aspect of the present

invention, a mobile communication system carrying
out the above method is provided.
According to a further aspect of the
present invention, a handover control apparatus that
25 is provided in a communication network and carries

out the above method is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features and advantages of
30 the present invention will become more apparent from
the following detailed description when read in
conjunction with the accompanying drawings, in
which:

FIG.1l is a schematic showing the
35 conventional mobile communication system;
FIG.2 is a schematic showing an aspect of

setting up a handover path using the gateway



"5 basis of the velocity (vector quantity having speed and direction) of the
nobi |l e station and of a configuration of the cells (especially shapes of

.t he overl appi ng zones). One enbodi nent according to the present 10
invention is described belowwith reference to the acconpanying figures. It
shoul d be noted that in the context of thedel ow description, unless
otherwi se stated, a "speed" is a scalar quantity and a "velocity" is a
vector quantity having a speed and 15 a direction. The nobil e comunication
syst em accor di nparoieher embgdiodent of the present invention is outlined
with reference to FI G 6. Fb§G63lqsaéyggg@ﬁéglghg ﬁ&“éh g%égt of

communi cation system 20 In FIG 6, a novenent Managenent appar at us
601 hol ds and cc?rﬁtr%}%gnBPeﬁeﬁlan@t?é’r%t%?%tPﬁéngf té’é‘ci?atfseers’%%Fleach

nobi | e stati on).coterarbyereph thhaxasdrey i Gt i naﬁaysvl@e agmmedent vel ocity of
the nobile sgatl on. Al oadF%g Rr qfsl I e &95{5@ s%%%airg Lgsn 6&@ le< epg £t rack
of the | oad on each node by, for e, orin |es (or
data | engths) quealedi®® BACH ﬁ@@élquelt rmaw@tumng &rl‘il@e mﬂdjlso ahtlnhonﬁﬂ'-bl S

each | oad stat usxthhaDdAveaknRatl detaindaat i on apparatus 603 30 determ nes
t he handover nethod to be Eggd and the route for &‘he handover%rgath en the

mobi l e station requests tofp&rform the FANBRVEF Sro¥edY FhPBREFoPS t he
whol e systen1ba&edmﬁmalhesdatapmlpatﬁuwmmwgrthethwmdﬂubrcpmeness Det ai | ed
configuratipnps of the abov hre.e : 80 [ 6 are
descri bed w?gh reference t?IE qgﬁog@{ﬁgglgcﬁh@%@% rﬂoﬁ%\%n t he
conflguratlons(ﬁOWWRPhﬁééﬁﬁﬁtSﬁﬁ&ﬁme?QﬁmﬁﬁéﬁﬁnﬁOam&%%ﬁﬂkpﬁ%menFh@ | oad
profile nanagenﬁnkaQﬁpasahuslﬁQ%nﬁﬂuhﬁhe handover path determ nation
apparatus 603 of this enbog& LS g@&*@tkg %w Gﬁg(gygﬁle station 701
i ncl udes a novenent charac erlstlc feasur enen 707 ¢ measuring the
movement characﬁ%@1%%g%gaﬁﬂoph@ﬂnﬂmmqy%m%mtoﬁr§ﬁéﬁ¢a@ﬁ§4ﬁﬁ@%@ﬁt vel ocity,

a handover gdsci %ﬁh:@@fﬁsm& fleaddgiarti N hhRameRine Hhsd2d+@8, canang
characteristic jndication p%rt 704

t I nt
for i ndi oati g Phe HURRER: ey SRR T £F HRHSAPEE TP e HETEHERe
characteristic rtéea;mrehedumpartt of0Zhe pihesentedpnteniriam | e managenent

apparatus 601. 15 Al'so, thergpgengnt, Wﬁ&éﬁa%“%ﬂ%‘ﬁ@? aao%{@aggng]g
i ncl udes novenent profil e managenent. parts (05 provid for each nobil

station, and cortholt&rA9BELf & Wﬁﬁﬂ%(ﬂ??%% tﬁ@cﬁﬁﬂ%ﬁﬁntﬁwYﬁ?le nanagenent
parts 705. 20 Funtdwediméhe bdadhe ofdtd semanagesenticapparat us 602 i ncl udes a
handover path sel ector 707 fIgr 3p'l%k %gsﬁp {8‘;11:180%%'3%) &&a&@o&ggmg%hof

an

candi dates that can_be enp % over determ ne
used, a | oad noAIABICV®B P8It 25%%9%@%#?%gs?ﬁ§CF6§HQ$eﬂQ% Ran@a¥RTnode in
t he netvxork a Ipeath cadtakbabar amﬁzﬁdmrn@atcutabl BfhbiddEinleaard ©f the network

due 1o each of thehandoyer R eandidaies nheked unuodde: haodauar path

sel ector 707. 3 rivor €, the handover ter m nat 1 on apparatus 603
i ncl udes a #dBverentePpP bPYEE-| ook-up part 710 for making reference to the
novenent profile managenent part 705 of the nobi | e station requesting the
handover process,
estimating the oVErappFie

mobi |l e station on the ba5|§h@fMﬂnﬁovenOCQQVQQénmaﬁﬂg¢uﬂQ9¢sdlogotOthat

nobi | e station ak 3 P& 8eftOn e <7 ilorf 0sthh B8 8t h0Mhe tHYH fOFr deh8hHRIGNY a
30 the handover method to be used according to the

overlapping zone residence time of the mobile
station.
As described above, in the selection of
the handover method, the relationship between the
35 handover process time and the efficiency of use of
the network resources is a trade-ocff. Therefore, if
it is intended all the time to reduce the handover



“handover nethod to be used, a load profile |ook-up part 712 for indicating
t he handover nethod 5 determ ned by the handover nethod determ nation part
.711 to the load profile apparatus 602, and for obtaining the |oads that

wi |l occur on the network when each of the possible handover path

candi dat es enpl oyed by the handover nethod7-s enployed fromthe 10 | oad
profil e apparatus 602, a handover path determ nation part 713 for selecting
a final handover path having the | owest | oad anong the possi bl e handover
pat hs that can Ipremdoyeidneéyashe getiermited hhadoedwori hozlsowandea
handover 15 contJQliler,d %éoﬁsggmerﬂiléfgn@ffh node such that the
handover - r equesting mobi [ e Station can rake & connection usi ng the final
handover path. A handover €Bnthél oftced2Rcordi 8 1&a MIPehdodi nent is

now descri bed wisttht£der€acfhien2@hfd Ger FAfp 8nbs zanld aveddénshoving a
process of the hand vertcogér oé rr%{hod accglrédi ng tg #‘r;i S etnbodi ment. The
novement char act’er iStT L readtr 8RE vaﬁtm ng ER ebic}ee StAtToh measures
t he novenent 25 pehHariacy eprécrésyswoh tds tihendovemeprogsoritimefinhe nobile

station. The | ogd J@nitHraF984MAIOIS dbonhoad ishat UR O Sache NRIE10B t he
networ k. The handover decLsion gﬁ%q?(r)é%\bof the nobil e statl,oca‘n noni tors

whet her the nobiSt@%tRi9h ¥BiE S BREPPafeN Ty ToMASEBB1FIMer it
is detected thatid heembitelgt dbingn ddrese i hs onanneeer [tapptamgp rene €Hh¥ES"

L So0L) . e bandausto s eausshobSst LA {oc el bR chandovara path

det erm nation apparat us e novenent characteristic
i ndi cation part TEE TekEE. adRdpéshersfare 1at EBLsr 69 i hpaRefegble

nmovenent characty igsit CSrioriRe BovamsHoRiNGi tReMaTayRiiticy oflugpparatus
601. The reporteogiformverren% characteristic is stored in the novenent profile
managenent part S0 96t hat SRBBEE St ation. In this context, the | atest
result nmay be neasured durThgsa pheddtanddwned Sopdériodd neteed at el y

precedi ng the tigm-gheingt thstoet eateasbibaint-Ba ol hiyisdatiwa conmes into

t he overl apping_zone. This gheget erm r}gld peri oa may pe set athany | engt h.
However it shoul"@HEPHST BRI VAT GRY fi 3RSr FEPENTHRN usHt Ut Because it is
10 consi dered t kateslapp hngt eppedoess inbéncef téme exXadthey ndiei kearrent
nmovement status.; \Men,the handover path determ nation apparatus 603

recei ves the handover request, the profile | ook-up part 710 accesses to the
nmovement 15 profil e managefBnthdsp&ntRxBo1thgnd odrliaRP e #e0&nent
profile of 2he hagliovenceequast'i ig Mt | 1849kl an frapdhei omveaenheprofil e

managenent part 7 ant r ol : eg’rqn{ i of that
mobi | e station @@%Ogghgﬁhgg (?\C/lea{;g ré?%%%gggwe);ém nat1 gth’lg%iéjl’.tg 711
estimates an oveérlialpkPhg zEReaPeSixfatREe t $REWB! 10h& YramdovER - YRgEBst i ng
mobi | e station gpimeMbaskadolsthe vovieaens righabi ke fiin dxaapl proaeBisst ory

of the novenent yelocit f that bi st at.i.on, fraom the 25 enent
profile | ook-up pPart ail%‘)eéﬁrzdcf)ﬁ%rﬁmé-%‘% gk?}édaégﬁl 8o |°gét}1r% i%%T sS804), and
sel ect s t he2 handowetr ol @ddbyoBFS usat basedmbareffd nastad hene t5805) .

respective arrows shown in the figure, if the speed
(scalar quantity) of MS1l is the same as the speed of
MS2, the overlapping zone residence time of MS2 is
estimated to be longer than the overlapping zone

30 residence time of MS1l, while if the speed (scalar
quantity) of MS1l is different from the speed of MS2Z2,
the overlapping zone residence time of MS1 could be
longer than the overlapping zone residence time of
MS2.

35 In other words, when the overlapping zone
residence time is employed as a parameter, it could
be incorrect to use the movement speed of the mobile



"The above sel ection process may use a threshold value. For exanple, in the
case that the 30 estimated residence tine is relatively |ong, the gateway
.handover method of which | oad on the network is Iowest will be selected
(S808), while in the case that the estimated residence tinme is very short,
the radio |ink path extension handover netlged that 35 requires the shortest
time to performthe handover process wll be selected (S806), and otherw se
the base station controller path extension handover -12 method wi Il be
sel ect ed (S807) stWtdren s radsvbisitik uiat lpexamraseon fllanddwer nethod i s

empl oyed at S308yciiadoi QBnEh‘%e@Q’H@uV@é PaLA  over, Lhg Jid edcggction in

the 5 network is uni eterm ned (S811), and the control process
proceeds to S81P2r@H otherlraRg, Sxﬁﬂ:er?xt Hen b&SE18RAE dhadonts ofler pat h
ext ensi on handoveie rieigmihdg szenpl eged ain&B0T7ine tbe igatawh\hanidever
method is enplo t t r 0 o S809 4 n_o gLqto
mnimze tthpI og’%@&%t eoﬁ% vvgrSI]('8 } b\;e ?é]? ﬁggg’ta%gf %a% r{(;%kégp part
712 indicates tﬁ@ddétle?ﬁﬁ%é@lnhaﬁéoﬁére mbtbbetétﬁﬁéohlar@dxﬂlétf pat h sel ect or
707 in the |Oadcl%(fflldtﬁ:a1'§1cﬂﬁna@em@ APPRd at 8SpER2a1WRO HASE Vb AgLhRe
handover net hod ﬁ handover Bath selector 707 lists all possible routes
of the handover °§&fh 3" ¢ahoBE érrpl oyed by the determ ned handover nethod
(5809). Anobng the handoverOpat bmbanddindattesa pcckddng0 twp tie tphee:hemtlover
path sel ectoy 70%yeat £1AMDLeqRE R iEARe HdL IR i chhe al-ume hagdey

met hod is enployed is shown in oug four handover path
candi dates are §ﬁ6’\%‘pr?é}3él‘F%rf&@H\F§rﬁ encIet o?rh?tébide EntRtesh, thr et 'r out es
can be 25 enpl oyee icorttextasé eheFl@lbhw adelstpiprach caininyses rout es can be
enpl oyed becaus I r n N C I et ad
cal cul ator 709 ?otkr#%&twgs o%vt?ﬁggﬁogd sta "uaé O%Qegc%lé%l i rﬁ: n t\a/vtlgak

wi || change 30 By "&®3IxA By eh&har F@cE oF qw*ﬁaﬁb{o@éﬁ’l@ﬂtﬁ criedated

pi cked up bysthg kandaeiopath selector 707 with reference to the
nmonitoring result fromthe,l oad itorin art 708, a rovi des .t he
Computation result Lo the THSG RPaRE SIBBKTEErpirn ST EA Aehoralife
handover path décerthenamedpaent7dF tiien pleesentndovardiingl ethandover path
on the basis old%qunéchewfeﬁpyte@ewwee%tFﬁat al, ne@z@/ét&es lpad profile

| ook-up part 712 suc | oad over whol e systemw || be mnimzed
wi t hout |oad cof Z"ﬁ“ladhl%tsaotféflf?altﬁ”r?od@kb’y BnBPBYIRY At e $8RtE8Per pat h
(S811). 20 In FIG.6, a movement profile management

apparatus 601 holds and controls movement
characteristics of each user (or each mobile
station). The movement characteristic may be a
movement velocity of the mobile station. A load

25 profile management apparatus 602 keeps track of the
load on each node by, for example, monitoring data
quantities (or data lengths) queued on each node in
the network, and holds and controls each load status.
A handover path determination apparatus 603

30 determines the handover method to be used and the
route for the handover path when the mobile station
requests to perform the handover process, and
controls the whole system based on the determined
handover method and route.

35 Detailed configurations of the above three
apparatuses 601-603 shown in FIG.6 are described
with reference to FIG.7. FIG.7 is a schematic



" The handover controller 714 then controls the base stations and the nodes
in the network such that the handover-requesting nobile station can nmake a
.connection using the handover path determ ned by 10 the handover path
determ nation part 713 (S812). Thus, according to this enbodi nent, the
handover nethod that requires the shortest-3+nme to performthe handover
process is enployed for the nobile station of which overl appi ng zone
residence 15 time is short in order to avoid a |line disconnection, wile
t he handover netShar inaGt theqgonds Justal i 9epyofofder Mmovane Bt pprPSE ALt he

handover prOCGS%AHHgéﬂEﬁﬁvﬁﬁpb@%ﬁﬁJ'@@Encih@fl@&@‘ﬂrdﬂE&QEtmﬂrk
resources is enployed for the nobile sé& I on t%ﬁ ﬁGVFP overlagglng zone
resi dence tinme & ?ﬁ%ﬁ?QEI?pR&ﬁftWﬁ) %ueﬁpgy eh use of

t he network resaegtessmisatipnowgparetie b3l ef Ahmnnqmbodnméntabove
enbodi ment the overl appi ngazong J gg§yg§n§§gtbne ohdgyi l€i4dn shation is

estimated using the novenent velocity an hé ce contfiguration, the
present inventi dMGLUGRE Pi ROVERNNT tHRA T ASHEEE SEHE MAR USRSBAN by BRFADDI ng
zone residence t70®e £6tiMekedrihe thd fRoesheinNRear diie £XSOPLS, o@n

over | appi ng zonq:re5|ggpig éQaEf cqpcgea % n%r%%%Q%:qggfgéig

attenuation factor ectric I nt ensi revi ou base
station before th@m‘nggvéﬁcr;rso@s@amtt71@3n§b|r| éieéxeatﬁmgtbh@smphatl@ how

soon the haP@OV%V‘cF@Ei@ﬁ”bBﬁh%b'l'rﬁ:ost@é'QGeY:V'llab plQd Gafs, ben@bke to 35
recei ve electric waves froggthat ase statiqn on.the baSIHQﬁ% %hls

attenuation factft3VERERENE rzi‘lcttt?dﬂg%tﬁl t RE L5 5O e AT OF14 an
aspect is descriieii ¢aaingheéheompornsnt st othtire chpstierhiar enel strebubgd in

the three appar al—{)&@%ovéﬂ nEr%%'ltaé{‘é/P{‘ ’c?@ hl%a%%trelxﬂemE eﬁ'axftw? &Bat c@spect.

This system can ocate ere on t
conponents can Bd'9 JeQY&@eHL QWPQﬁl?nﬁ%m?ﬁﬁﬁeéﬁe%ﬂﬂﬁﬁ%ﬁ%& 69& descrlbed
above, according to the prasemnt, itnentdévemehlie pefoffiidientynafensatof the

neLwork resour cag L LERLOYS]. 10 1Te P aSElb LAVENIdan d ulghoLhitlied (o

t he specificall osed "enbo and “variat1ons ‘an I cations
may be nade\MttﬁﬁﬁtﬂeﬁﬁﬁtPﬁ@vmdﬁﬁtfﬁﬁsééﬁé BPbiHe istahtopn. and. 15 WHAT

IS CLAIMED | S JoorPtf'@DQ@‘teWO(GOfﬁdxmccﬂﬁtb@dlfiﬁ@ 43R inbver®Pt| frofile
conmuni cati on sys t he _met_hqd rising 5 the step of: changing a
handover nethod¥535%%ﬁ?ﬁ Y &34 o&gﬂ?apping zone residence tine of a nobile
st ati on. 20 Further, the load profile management

apparatus 602 includes a handover path selector 707

for picking up all possible handover path candidates

that can be employed by the handover method

determined to be used, a load monitor 708 for

25 monitoring the load status on each node in the
network, a load calculator 709 for calculating the
load on the network due to each of the handover path
candidates picked up by the handover path selector
707.

30 Furthermore, the handover path
determination apparatus 603 includes a movement
profile look-up part 710 for making reference to the
movement profile management part 705 of the mobile
station requesting the handover process, a handover

35 method determination part 711 for estimating the
overlapping zone residence time of the handover-

requesting mobile station on the basis of the



10 2. The handover control nethod as clainmed in claim1, wherein, the step
of changi ng a handover nethod 15 conprising the sub-steps of: ranking the
-handover nethods for the nobile station including a gateway handover

met hod, a base station controller path extensi on handover nethod, and a
radi o link path extension handover 20 nethdd-in association with how | ong
the overl apping zone residence tinme of the nobile station is; and sel ecting
one of the handover nethods for the nobile station anong the three nethods,
whi ch net hod comMsspeRRs €harREtOrrItbpi 9 tbat medidencet@biennendf at he

nmobi | e station. p&%ﬁstab@dhaeqiqvworpﬂrwﬂétﬂ@ﬁhoanas ftaralcr@@lefrmlﬁlﬁgﬁhZ
the method further q§r|5| Hﬁﬁn elec Qﬁve{ gath of
whi ch | oad on t B ééx INRRS he h 88 éﬁh 5 t%3K"9B can be
enpl oyed by t he pzettect kd ﬁand@mdaq&ningitMﬁehaadbhem1ME£¢pdemay handover
met hod or the b%ecémihea sgntt'h%' ndi & ExL Haaoaegfmﬁrfg f&ghg
han as claine n clalm

-16 selected for_ _use. over contro
3, wherein: the 6W%f¢%pb?ﬁglﬁéﬁe9%9ﬁ¥ﬁﬁuﬁ£??ﬁ%tP§ O el Bt he basi s
of a velocity ofodtweimbhy| €ehd0 1staais athawdw 81 ToBtkicgu &l ath®fneekbsk 15 5.

The handover cog&lql ggégogfa?gglg)qf ggacﬂgng1ver §F¥§ln ége overlapplng

zone residence tihe is estlna sis7or ehuat i oh factor of
electric field iamiayey byomhe peaduisr basthod SﬁaﬁmmiQKﬁ@rér@mhéhéover

process to ﬁohaﬂﬂﬂﬂﬁrﬁﬁéfﬂlglngﬂﬂﬁdﬁésé@ﬁloﬂ haﬁd@ve&
conmmuni cati on SY$ temcp L si ng _bas eﬁﬁ%a%lons ;¢an ¢o cate with
nobi | e stati ons, %1%§mhﬂgﬁéaplgﬁ 3é Phef Fﬁ ggbﬁﬂégn%£ of nodes,
and a handover m@ndQﬁeappathtb@yxﬂbvwmﬂel@west load among the
possible handover paths that can be employed by the
determined handover method, and a handover
15 controller 714 for controlling each node such that
the handover-requesting mobile station can make a
connection using the final handover path.
A handover control process according to
this embodiment is now described with reference to
20 FIG.8. FIG.8 is a flowchart showing a process of
the handover control method according to this
embodiment.
The movement characteristic measurement
part 702 of the mobile station measures the movement
25 characteristics such as the movement velocity of the
mobile station. The load monitor 708 monitors the
load status on each node in the network.
The handover decision part 703 of the
mobile station monitors whether the mobile station
30 comes into an overlapping zone (S801).
If it is detected that the mobile station
comes into an overlapping zone ("YES" at S801), a
handover request is transmitted to the handover path
determination apparatus 603 (S802), and the movement
35 characteristic indication part 704 makes a report of
the latest result of measured movement

characteristics to the movement profile management



“the nobile station conprises: a part for indicating a novenent
characteristic of the nobile station and a handover request to the handover
.control apparatus, 35 the handover control apparatus conprises: a part for
hol di ng novenent characteristics of the nobile stations; -17 a part for
determ ni ng a handover nethod on the basisiof the novenent characteristic
of a nobile station upon receiving a handover request fromthe nobile
station; 5 a part for determ ning a handover path of which |load on the
systemis m ni mapmamagus héOhandder pidist édanhovamens eyl myede by sthe
determ ned handavers fpL badi naReeR RAfdnd AL GOOELSL! IAG A i0dSs, ppd the 10
base stations such that the nobile station are connected wth the base

station and the HoiesCTistRgtt Rebddierfi et handdfet it IFOMR R , ThBenobi | e
communi cati on syi#ss @Srekalwethayn kd aida HSurvhetairing ke pv@seaimined

characteristic i.s a vel oci . 2 f the nobile ation, the part for
det er ni ni ng % héﬁﬁ%V%? ﬁ%?%é&agéq Hgﬁﬁﬁea?%%r?BFoFﬁﬁﬁiihﬁ Ny~ ah®
over | appi ng zondetzxt¢gedcthaitnghef mdiel mbstatipat icomesn itheo bialsés of 25

the velocity of dher nobphlBgSLAhicoN afnfh dﬁP@&EQHEﬁf‘ﬂn@@i Ye LB d Spaned
determ nation part, for determ ning a handover nethod _on the basi s of the

over | appi ng zoneGestUeRt¥ LERITY t HPWOBET o5t SPOH A 3 tHeEet ERAtnati on
part for deter mtuorp hd hahdovery net ook setefttd beeahawrddverisret hod used for

the mobile féat ?é%fhﬁ@é‘ﬂe&h_“cg%th%fhd&vq{iﬁéﬁgdﬁoeﬁfmn%hc ELAog. £or responds

to the overlapping zone residence tine of t nobile station, and 35 the
t hree handover fetaRbkY i RBPUGETE St dRNPHeREOFER LMS-hod, a base station

control ler path extension haedowele RidWskye aNgadhr adite driitkatiod8 path
ext ensi on handover_ net hod Gpgd are.rankquin asgociation with hgﬁglong t he

over | appi ng zoné S| Yehide |m§%%e*WﬁfrE)?I%a§ 8U%gn FsIuest,

profile look—-up part 710 accesses to the movement

15 profile management apparatus 601, and obtains the
movement profile of the handover-requesting mobile
station from the movement profile management part
705 that holds and controls the movement profile of
that mobile station (S803).

20 The handover method determination part 711
estimates an overlapping zone residence time of the
handover-requesting mobile station on the basis of
the movement profile (for example, a history of the
movement velocity) of that mobile station from the

25 movement profile look-up part 710 and the pre-stored
cell configuration (S804), and selects the handover
method to be used based on the estimate (S805).

The above selection process may use a
threshold value. For example, in the case that the

30 estimated residence time is relatively long, the
gateway handover method of which load on the network
is lowest will be selected (S808), while in the case
that the estimated residence time is very short, the
radio link path extension handover method that

35 requires the shortest time to perform the handover
process will be selected (S806), and otherwise the

base station controller path extension handover



"5 8. The nobile communication systemas clained in claim®6, wherein, 10 the
novenent characteristic of the nobile station is an attenuation factor of
-electric field intensity froma previ ous base station before a handover
process to a handover-perform ng nobile station, 15 the part for

determ ning a handover nethod conprises: alpart for estimating an
over | appi ng zone residence tine of the nobile station on the basis of the
attenuation factor; and 20 a determi nation part for determ ning a handover
met hod on the basithad whklober bappgicigdz o8¢ esi dence tinme of the nobile

station, the determ nationgpant +har Aefigs M 1 0o - HaBde%els Mkt hod sel ects
one handover met hod used for 25 the nohile station_anong three handover

met hods, whi ch REORY TorPeEPBAdL St SMHL YRR BppPRG - 26R8 FEURMRE tine of
t he nobil e statithre redéhert paed bardovare nmeihedssebncliodes m tgad eway

method. and & 1 RO Rk bat oY EaNs o TN | RSt R0a. Al e rank

nmet hod, and a ra ndover d, and are ranked in
associ ati on w t l§oRGw 3 brgreaessyericgssidy Yone8tési déncdahd netlbért hendobil e

station is. 35 whneld the ApR38de¥EL16NIIH t APPRE AL Yt A @%itdarkidh a

conmmuni cati on n?%ro K |nclugén§ a plur%%gh% of n§g§§ and bhase stations that
can comuni cat e M Hobi Fet8P 8t -SnSTRYRY $Hpaf a cBipiS PV AY part
for hol di ng novémemtowdrarmetbristisc empdpogreddatr 8fDBhetimbidmstasi ons; a

part for defermpifg &y dapdoyghonehhed L tHe Rasini9k the MyEIent
characteristic of a nobile station upon receiving a handover request 10

fromthe nobil e ¥t OB part for determning a handover path of which
| oad on the network is m nhtrugBaspnghehel deadhdorer ipat hsotkratp qearbe712

enpl oyed by the ;dei. 1 hed n I t : rty f trolling
t he nodes and tﬁ?ﬁﬁgégg a%?%nggﬁgg#qﬁégxhﬁggﬁ%%?I@egggh(ﬁ?j%ﬁgonnected
with the base st@fidavendPehB ABdestesi nP T hen deker APAcd PFafdohv@r path. 20

10. The hand®vemasidénapRppatutuas edai megpbn ekakivIngeiei n, 25 the
movenent character] 3l & | Refn¥g! O¢hy r¥ndd\eMBLLE SR Yr 707
lists all possible routes of the handover path that
can be employed by the determined handover method
(S809). Among the handover path candidates picked
20 up by the handover path selector 707, an example of
a case in which the gateway handover method is
employed is shown in FIG.9. Although only four
handover path candidates are shown here for
convenience of representation, other routes can be
25 employed in the case of FIG.9, and in practice more
routes can be employed because there will be more
nodes in an actual network.
The load calculator 709 computes how the
load status on each node in the network will change
30 by employing each route of the handover path
candidates picked up by the handover path selector
707 with reference to the monitoring result from the
load monitoring part 708, and provides the
computation result to the load profile look-up part
35 712 (s810).
The handover path determination part 713
then determines a single handover path on the basis



"the part for determ ning a handover nethod conprises: a part for estimating
an overl apping zone 30 residence tine of the nobile station on the basis of
.the velocity of the nobile station and a configuration of cells; and a
determ nation part for determ ning a handover nethod on the basis of the
over |l appi ng zone 35 residence tine of the-mpbile station, the determ nation
part for determ ning a handover nethod sel ects one handover nethod used for
-20 the nobile station anong three handover methods, which nethod
corresponds to tdfe wWertappuhgtione reesidencletbinedobyt themmbod@ stati on,
and the three h e ds..i ngl yd 5 e h ove hod, base
station control ?ﬁ%ﬁ%%%&?gnéﬁoﬁgﬁ% ol\a;zer31.9rr(1(:iel]£x h%%ta%%%a lr‘gaﬁé‘f?%ktgﬁt h
ext ensi on handoWéYe et $i6%IC €N L dde Deamderi M hz ad s¥éitheiudn Math how | ong the

over | appi ng zonedmfdsense 4t ekrdthenobbde Byakhpnoysng kHils The
handover con#rol a}{)cgoarat us gﬁ J(g (il imed in claim9, whereln, the novenent
characteristic e HoLr £ t8i 3‘ s an attenuation factor of electric
field intensity froma preVheubabdoyest atdmnrdbelere 7a thaivoveroptogdss to a

handover - perf or g ynbi | 8201 8hat .0 dke PEaLsT o deleerdd i gk asfapdover
met hod conprises: a part for estimating an, overl appi ng zone residence tine

f
of the nobile sttd¥dtonthh RARIBYETS IGFIWES oI APPRAGS: ST HLRR Fan aRakg
determ nation par tcdmedeiennusing &Hurtovésveet padhoridterbasés b t he

over |l appin one..r esi i f ilesstation, i nation
part for dg][%r m%r?lenzd%?@%&%%ng%\?gr dtr?\e %%Pdpﬂééeﬁéé{%bé%g ﬁalnrkgoesgérféng hod used
for the nobile station anoh@uehr 8 aeditiover terethbds emipidiimerst hothe
corresponds to thehdwiest apptRgdZenat e geneest tAe ehddiedmbtigestation,

and the three handover thoﬂs i,ncl ude a 35 gat eway andoyver nethod, a base
Stati on cont rol FEE A5 EaF chePHR e R L hoderRIa Y S D TRAK pat h
ext ensi on handowebines hotlatdnd arfe whiikedov@rlapping zone residence
15 time is short in order to aveid a line disconnection,
while the handover method that requires relatively
longer time to perform the handover process but
improves the efficiency of use of the network
resources is employed for the mobile station of
20 which overlapping zone residence time is relatively
long. Consequently the efficiency of use of the
network resources is improved on the whole.
Although in the above embodiment the
overlapping zone residence time of the mobile
25 station is estimated using the movement velocity and
the cell configuration, the present invention is not
limited to that aspect and can use an overlapping
zone residence time estimated in a different manner.
For example, an overlapping zone residence
30 time can be estimated by measuring an attenuation
factor of electric field intensity from the previous
base station before the handover process to the
mobile station to estimate how soon the handover-
performing mobile station will no longer be able to
35 receive electric waves from that base station on the
basis of this attenuation factor.

Further, although in the above embodiment



"-21 association with how long the overlapping zone residence tine of the
nobile station is.
LAlY. Ae. A e. AR AR Ay. Ae. AL A A Ae. Ae. AR AA(. Ay. A Ae. A ,.AAe A
7acKX[ t ko6" X"##' ((zuoj e ZU] ca] cMa] ca] ca] ca] c™a] ca] ca] ca] c™a] ca] ca] ca] ca] ca]
ca] cal ca] ca] cTa] ca] ca] ca] ca] ca] ca] c”a] cal]epj<™a]c<a]lcalca!()),/~000747s<==e
>DDEKKLRRYY[[[\\ """ °° | w mhb] X] c] ca] calU] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]caJca]c
a] ca] ca] ca] ca] cahn’ ‘a\satemtb Toy dde RE gilb@dE) iirath qols s uaemppyyeidsn |off g X] c] ca] ¢
aU] calca]]ca]ca C C a cal ca
]ca]ca]ca]ca}ca%gékgﬁggg%g?%gég??%?ﬁkﬁﬁhgg] & ( -@L%Q%O%gggfgﬂ&§g§ Jeaecal
F10%& () - 109%Z&' P)res?mﬁb/z&“(ﬁ}ngaEB 1502Q T )L ¥mybegate) tﬁﬂ@tlmqﬁ .l
10(V%z& ()- 10%&'T(h)rs HPeaen ) cdh?De! 1ocHeX &arywherk onl AKEPZRXKIrk +

100 & () 2! B e Onp Y car W 100880l B S YA RELD -

10% U&' () Fﬁ‘)
than one apparatus.

As described above, according to the
present invention, the efficiency of use of the
network resources is improved.

10 The present invention is not limited to
the specifically disclosed embodiments, and
variations and modifications may be made without
departing from the scope of the invention.
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changing a handover method according to an

overlapping zone residence time of a mobile station.

10

2. The handover control method as claimed
in claim 1, wherein,
the step of changing a handover method
15 comprising the sub-steps of:
ranking the handover methods for the
mobile station including a gateway handover method,
a base station controller path extension handover
method, and a radio link path extension handover
20 method in association with how long the overlapping
zone residence time of the mobile station is; and
selecting one of the handover methods for
the mobile station among the three methods, which
method corresponds to the overlapping zone residence
25 time of the mobile station.

30 3. The handover control method as claimed
in claim 2, the method further comprising the step
of:

selecting a handover path of which load on
the system is minimum among the handover paths that

35 can be employed by the selected handover method,
when either the gateway handover method or the base
station controller path extension handover method is
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4. The handover control method as claimed

in claim 3, wherein:
the overlapping zone residence time 1is
estimated on the basis of a velocity of the mobile
10 station and a configuration of cells.

15 5. The handover control method as claimed
in claim 3, wherein:
the overlapping zone residence time is
estimated on the basis of an attenuation factor of
electric field intensity from a previous base
20 station before a handover process to a handover-
performing mobile station.

25

6. A mobile communication system
comprising base stations that can communicate with
mobile stations, a communication network including a
plurality of nodes, and a handover control apparatus,

30 wherein,

the mobile station comprises:

a part for indicating a movement
characteristic of the mobile station and a handover
request to the handover control apparatus,

35 the handover control apparatus comprises:

a part for holding movement
characteristics of the mobile stations;
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mobile station upon receiving a handover request
from the mobile station;

a part for determining a handover path of
which load on the system is minimum among the
handover paths that can be employed by the
determined handover method; and

a part for controlling the nodes and the
base stations such that the mobile station are
connected with the base station and the nodes using
the determined handover path.

7. The mobile communication system as
claimed in claim 6, wherein,

the movement characteristic is a velocity
of the mobile station,

the part for determining a handover method
comprises:

a part for estimating an overlapping zone
residence time of the mobile station on the basis of
the velocity of the mobile station and a
configuration of cells; and

a determination part for determining a
handover method on the basis of the overlapping zone
residence time of the mobile station,

the determination part for determining a
handover method selects one handover method used for
the mobile station among three handover methods,
which method corresponds to the overlapping zone
residence time of the mobile station, and

the three handover methods include a
gateway handover method, a base station controller
path extension handover method, and a radio link
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8. The moblle communication system as
claimed in claim 6, wherein,

10 the movement characteristic of the mobile
station is an attenuation factor of electric field
intensity from a previous base station before a
handover process to a handover-performing mobile
station,

15 the part for determining a handover method
comprises:

a part for estimating an overlapping zone
residence time of the mobile station on the basis of
the attenuation factor; and

20 a determination part for determining a
handover method on the basis of the overlapping zone
residence time of the mobile station,

the determination part for determining a
handover method selects one handover method used for

25 the mobile station among three handover methods,
which method corresponds to the overlapping zone
residence time of the mobile station, and

the three handover methods includes a
gateway handover method, a base station controller

30 path extension handover method, and a radio link
path extension handover method, and are ranked in
association with how long the overlapping zone

residence time of the mobile station is.

35
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mobile stations, the apparatus comprising:

5 a part for holding movement

characteristics reported from the mobile stations;

a part for determining a handover method
on the basis of the movement characteristic of a
mobile station upon receiving a handover request

10 from the mobile station;

a part for determining a handover path of
which load on the network is minimum among the
handover paths that can be employed by the
determined handover method; and

15 a part for controlling the nodes and the
base stations such that the mobile station is
connected with the base station and the nodes using

the determined handover path.

20
10. The handover control apparatus as
claimed in claim 9, wherein,
25 the movement characteristic is a velocity

of the mobile station,
the part for determining a handover method
comprises:
a part for estimating an overlapping zone
30 residence time of the mobile station on the basis of
the velocity of the mobile station and a
configuration of cells; and
a determination part for determining a
handover method on the basis of the overlapping zone
35 residence time of the mobile station,
the determination part for determining a

handover method selects one handover method used for
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the mobile station among three handover methods,

which method corresponds to the overlapping zone
residence time of the mobile station, and
the three handover methods include a

5 gateway handover method, a base station controller
path extension handover method, and a radio link
path extension handover method, and are ranked in
association with how long the overlapping zone
residence time of the mobile station is.

10

11. The handover control apparatus as
15 claimed in claim 9, wherein,
the movement characteristic of the mobile
station is an attenuation factor of electric field
intensity from a previous base station before a
handover process to a handover-performing mobile
20 station,
the part for determining a handover method
comprises:
a part for estimating an overlapping zone
residence time of the mobile station on the basis of
25 the attenuation factor; and
a determination part for determining a
handover method on the basis of the overlapping zone
residence time of the mobile station,
the determination part for determining a
30 handover method selects one handover method used for
the mobile station among three handover methods,
which method corresponds to the overlapping zone
residence time of the mobile station, and
the three handover methods include a
35 gateway handover method, a base station controller
path extension handover method, and a radio link
path extension handover method, and are ranked in
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