 #$9&' (e3ef Df 889d=>C6. DTDCY%d 3 JUN 2003 DESCRI PTI ON A HANDOVER CONTROL
- METHOD AND A SYSTEM THEREW TH TECHNI CAL FI ELD 5 The present |nwe£guwmm3

rel at es tolmmmmm&“‘@@/st emthat controls a nobile station in

conmmuni cat il , |y cellular phone comuni cations, and specifically
relates to the«wwmrol of a nobile station when it sw tches base 10
stations that the nobile station is comunicating with, i.e., relates to
the system whi ch_perforns handOver. BACKGROUND TECHNOLOGY t~ts~ 15 In the
nobi | e connunicdﬂ§55§$£EEEH as cel lul ar phone comuni cations, the control
of switching of xaghQ@D6@BR 8bAIRGMAS Me HATANY CAtSy ¥ EN THAERERREASE tO the
novenent of a nobile station, i.e., handover, is i1ndispensable. Fig.21
shows a 20 conventi onal systen1that real i zes handover. The system i ncl udes
a nobile statio o] e radi o base stations (here, a case with two
radi o base statpE%gﬂygﬁgﬁuﬁﬁ?BEL and 22, and an RNC (Radi o Network
Control l er: badi o network @@wtpmeaﬁnu)1ﬂﬁbnﬂ£oﬁheeRN€e$0tpnalwmﬂinmi
electric field inte Slt asurenent control  unit 11 and the radio
resour ces nmanagenent” unlpn?2cgﬁ§r qéwqxﬂ1pﬁ% S NG gt 8963& the flow
of the handover egpetahioatridhe,meliplieastiatlicl BOL1ds ;Slﬁ)oﬁ@nnect ed to a
backbone network through the radi 0 base station, 1 (21) and the switch 13,

and comuni cat esSYHFBBGREEAPE ShadkBos® et ikl W tFet @F&f nhPsthRat bel ong
to the Internet,céherESTHrla méb@l@UNﬁg¥E$ﬂFﬂﬂ%ﬂClé”%%§h§gezebgggone

Net work) and the | SDN (Integrated Service Digital Network) which are
operat ed byl€onmiirdEhPTENTtEAFT LEBFs eIt tHeat 19 Wb PrMBBARAEHIEAL | On
carrier that manages the.5 bagkhene nefwork..jhen, the; opb} leﬁfa%ﬁg' on 30
noves away fromthe radlo base station 1 (2f3 and approac es the radi o base
station 2 (22), hardevestric field intensity fromthe radio base station 1

(21) becones weaker, and, conversely, the electric 10 field i m
the radio base station 2 (22) becones stronger. Since the eI#ﬂMﬂ“ﬂﬂMﬂﬁmmw
intensity nmeasurBR@RGROUNDr BECHNOLOGY requires the nobile station

measure and,report the ele?tr|§ field #nten5|t|es nearb radi 0"*p&se
stations i néPuding 15 the radi® SISy %x?%%m&“t§i§%% Sof SPE &Ferati on
flow), the nobileesialaonploneeasnmes itdwx et rilge féehtdrbnt edsi ties of two
or nore radi o base, stations _around itself, and transmts the infornation to
the electric fiet @ FAEERYi PF FBELGr DRSR TIPS uke t CAR™BBIEALEUYR tohe
radi o base statipm Ze§gdhsentbheneomBytntaii ofr |4 ok SPeaBla®3oaf the
operation flow). The electric field intensity neasurenent control unit 11
informs the radib ?esolifPESVAEnadendMILAREN ATt hat F handbvEROWS| B t ake

pl ace, whenzphe ebesthtgoiaif b?lsq_ehnttm tyefidde Kadhg Basergation 2
(22) becones higher than the electric field intensity of the radi o base
station 1 (21) (S4sbemt hecdpdesat Pomofidg .station 30, two or more

radio base stations (here, a case with two radio

base stations is shown) 21 and 22, and an RNC (Radio
Network Controller: radio network control unit) 10.
25 The RNC 10 includes an electric field intensity
measurement control unit 11 and the radio resources
management unit 12 and a switch 13.
Next, Fig.22 shows the flow of the
handover operation. The mobile station 30 is
30 connected to a backbone network through the radio
base station 1 (21) and the switch 13, and
communicates through this backbone network with

terminals that belong to the Internet, the PSTN



The radi o resource managenment unit 12 30 controls radio resourc?zw@bjed
for conmmuni cation between the nobile station and the radi o base . So
to speak, radio resources are physical paraneters, types of which are
dependent on nultiple 2 1 3 JUN Z003 accessing net hods and dupl exi ng
met hods that are used by a radio system Specifically, in FDVA (Frequency
Division Multiple Access), it is the bandw dth of a carrier wave, and the
appropriated 5 tine length of the carrier wave to a certain conmunication,
and, in TDVA (Ti fBubl¥rsSya tied plel epeeng)Netvork) t Radb&hewldDN of t he
carrier wave, an [, <0fc L J¥ I - t ices .l fixed
interval of an agéf}‘égggﬁe‘e& tsierged?;%ét[ﬂ%(?ﬁ%yga?%‘g?%\/?avg].%lﬁ?}r '?ﬁéer, in the
case of CDVA (Codpebitesi by Moyl icadfictassdarriers thaecbhandwndtthe and
transm ssion el eCtéi'E power density of the, car réer wave, Wwhi %h i s dependent
e 12 &r &

on the spread fatP THETHARI LR VR fe&F bF ST helatvErnas &et ermi ned by

the 15 maxi men t baBEBLESI BR teARACT tWhed SRemevdie baseishaBioomoanrs a
nobil e station. The radi o resource nmanagenent unit_ which manages radio
resources such a&%aBot&CRsdignTatie® htmtseitiadi & (éddurdds equival ent to

the radio 20 resgypegsWaisChnaerg Pel Nk 85si gRedohoot heopadicgbase station
1 (21) to the radi 0o base station 2 (22), in order to communicate wth the

mobi | e station 36leafdisetfdeds ainfesn sy of epranhkE (88ief beke Geértatdron
flow. That is, ev iy f Ny in 5 t t il

station 30 is sw?tgzéél P%%%mt%%e radfé?ba%%g’stg?#g%g%gﬁgi) %Eig [éﬁg'r%%%ldﬁcg base
station 2 (2%, theltdransenssiton apacity oddibebavbi beastiani @n (2@ )and t he
radi o base statign does not change._  However en,_an anount, of .t he .radio 30
resources equi va?)SﬁmeaS’ Sr%irgpgteorg't hselnsﬁ\‘/ietgrﬁ% nwtlﬁfégrﬁ& rEgL\? ) ABTERCIEf t he
operation flow), measukemenectdorc: fd el dhint Enstéyguotesheheadiobidkannel new y
set up was insufficient %&d not suitable for 1 3 JUN 2003 ca nj cation

3
(SS of the operafi8hiPPon)f, TP MEABLLT PO TFRAFD FBSOGHEELT 16T | ver is

suspended (S11 ofintBaseRekal ican fd oMy ShaubtBaseuskyribhe Hadidiespurces
managenment unit 5 12 controls the switch 13, and switches the caonnection

bet ween t he backbBRe raAd ot Ré Seadi b 5t 421 bhS1 P51 Neo oPRe atdifect i on

bet ween the backkepg)andnthadiadio PaseishathoRedshi28l ¢FR @fi ddie jeperation
flow). Further, the radio resources 10 managenent unit 12 controls the

mobi | e station 36ieRkfodgitenisd trigh > haseo spatPere1rpdip $asgs stetsinth t he

comruni cating coynt.erpant: S t radi o.h fatiq 623t @4 hedadio
base station 2 (22) %51816 ngl'?rk?e %ﬁ%r%ﬁ% osn ﬁggw;)§ S;lnggl:?he svr\} 'Etc?hi ng 15
control is perforiedtsyeciedsusintenhety neaabnesento coormedi catiitont 1

cal | ed Nobi 1% AsSr e AR over Shd TS BYCPBR {Pereonl BT tal Gollul ar
Tel econmuni cat i opofysingmat i2th Exphandtiomanaf 3hist ptbeedpeeaitdodetfaidwed. i n
The electric field intensity measurement control
unit 11 informs the radio resources management unit
12 that handover will take place, when the electric
25 field intensity of the radio base station 2 (22)
becomes higher than the electric field intensity of
the radio base station 1 (21) (S4 of the operation
flow) .
The radio resource management unit 12
30 controls radio resources required for communication
between the mobile station and the radio base

station. So to speak, radio resources are physical

parameters, types of which are dependent on multiple



"Personal Digital Cellular Tel ecommunication System ARl B Standard RCR
STD-27H edi tion", published by Association of Radio Industries &n8 JUN 2003
Busi nesses. As nentioned above, in the conventional 25 handover system the
handover is triggered by nonitoring and checking the electric field
intensity or the anount of radio wave interference. For this reason, in
conventional systens, the handover is not triggered when an anount of
traffic which goes via,a 30 s eCifEﬁﬁfa i 0 base statjon increases because

of increase in tReCESELPY BELRAMS U X b TetRed8i BRa%02€or this

reason, a probl eqs0gcHySat halilbhe Jadind, rgsu £68a iyt henr agiig base station
run 4 1 3 JUN 2D03 short, and the avail abl e conmuni cati on bandw dth
decreases. Al t holfhegrenegmRdNiicdtiroMylitsidl fe Agcdes sechtedsi fhsuch a

system that of fefs,fhespacket 4t elgcanmun) ioghée{}s{écsggéfggghhs%@@ni cat es

user 5 information 1 n packets only en the user data f etransmtted is
generated, for ekanpl éenBbE- PL( RDE nebidiepacket tonmuoecabions Syst ens)
even if the radigo$§§ggrg $ %una%nprt, %xﬁﬂ?r faIIDiQ.a.thrﬁughpuH (S
caused and t her ecPS A" b5ESHBIi Y %ot b BF stlutt HEE aRtY hedRUefirehd® o t he
user. Further, iActasspeentdiifsf ittid bamivefdilcienttyeutakrzerr adive ,r esources
of a nobile comuni.cati ons network as a whole b naking a nobile station to

conmuni cate wi t h2BAof hBHMPEdi §thdddSstqtoh that #5% 21A8R§i AR A the 15

radi o resources, ryRen theeshant age of JAdiHr£s04 cesmefoa ggktain radio
base station takes place. Further, a mninmm bandw dth guarantee type |IP

(Internet Pridtoce?¥reBANtAVEat FOF i & Zh P n® goihr aRtBedCOALY t he
m ni mum of a throughpybni fyG¥HEAR I%c@;s?r,eaioésié £hE€2Ra FAITHRhCALIHEN

service in a wred communi cati ons networ k. wever, in t he conventiona
mobi | e communi catFansnissice tHead nvas ey sidnsity of thesicagrtilee sharp

fall in the 25 thioughpht Jy sthaddiceane 4 LEal{he.a5 prRLLaned above, it
was difficult to apply such bandw dt h guarant ée service to nobile
comuni cat i ons. Raximemn, vednesntofondldsg Jymhtovexrsydeeasmhaed bgerthe

proposed (f e exangl% J? %%gp-lZ%%ﬁS 23330 cope with a tra Lic

congestion condi FFORTR £HE coﬁﬁﬁﬁlcatal1(ﬁt%.?gd?%c a58%4PaPPST by

swi tching a nobi seastahi andf Bomddia estsatdwoivwi th whi ch t he comuni cati on

has been made to an adjace%%g%%ﬁ&ag resource management unit which
manages radio resources such as above assigns the
amount of radio resources equivalent to the radio

20 resources which were being assigned to the radio
base station 1 (21) to the radio base station 2 (22),
in order to communicate with the mobile station 30,
and sets up a new radio channel (S5 of the operation
flow). That is, even if the communicating

25 counterpart of the mobile station 30 is switched
from the radio base station 1 (21) to the radio base
station 2 (22), the transmission capacity of the
mobile station 30 and the radio base station does
not change. However, when an amount of the radio

30 resources equivalent to prior to the switching was
not available (56 of the operation flow), or the
electric field intensity of the radio channel newly

set up was insufficient and nct suitable for



1 3 JUN 2003 base station. In such a handover system directions of
handover are made to all the nobile stations that comuni cat e Mjgk200he
radi o base station which is experiencing the traffic congestion condition.
In 5 addition, the handover takes place to each adjacent base station from
all the nobile stations that are connected to the radio base station in the
traffic congestion condition and that are capable of comunicating with

adj acent radio base stations. 10 If all the nobile stations are switched to

the adj acent radfYBaBECEtarPors 8 Pdmithife IRRH B- ket 524t i oR®fhat is in a

traffic congestiom eepdbhi @7 AL SMdhrdde, tsAfHdLaaFBYUNE I N the
congested radi o base station will be |owered. However, depending 15 upon
traffic situatiotwuependedadifadentt rtdd eosaatsemtibe) t o whi ch t he handover

has been nade, s -aver nqgg- S i Lenc ch a
situation that i?ﬂﬁ%gﬁﬁﬁﬁgggqﬁad%gﬁm (gfﬁxéé%é%ﬁgk%Eﬁ?ﬁéggéeﬁ? ﬁpigtayed
with the ori i nal2radnbrbaset2@ stwittiadn.l13 n 41wl sswasehes hehqual ity of the
conmuni cati on service which _can be received by the ile station wll
deteriorate. DI SCUESURE'OR Pﬁ%ﬁﬁfp %fébﬁé}%§§%r Wg8€?50§8d69 RE®pr esent
invention is to ofdeioa methad amd tdhesysiraia©fién Neswdenusgkul handover
control, solving the 8rob|en10f t he conventi onal technology nmenti oned

above. The specif?#eXBOPFo8B% end I ARSBOSTHVEM | Bn (£&7t 8561 Pér t he

met hod and t he $N§é98bekakh%nh§Q@QMQfEU%EHé&,Wﬂﬁéhr§@§Q|%eEBﬁrE@BdOVef of
the nmobile station that comunicates with the radi o base station in a

condi tion of0trdf3ReIeBREESHPEH 1@ FonTrad JUN20TUIR skeusEasipavél of
comuni cation sefyjgg Hu%htha@ﬁ%'% q§p¥5 =14 @s(gyfrgﬁsagoiglble, when

the radi o base station experiences t raffic conges he purpose of
the present inveswibahi $heecoaduny dehia ttandovete cont t of rowt hbe trhdtiodet ect s

an inabi | ity to gorunicatg it g predeber mined, Mol gupybandyi dth seeur ed
of any nobile stationS In notion that are comuni cati ng W th thé rddi'o base
10 station, and $8i0chés thee cpematiiccati ngy )coudiirepathe obwihehinbi | e

tation th | ith the radi taf] tioned. above f
The radi o baSe <Ok PO & aRELAG TR GO A& hn BAGAG RANABUSE ont r o

met hods that swidiehcamnadieakdse Lintsadimiieerddnin@sthbenaadsiaircat i ng
counterpart of a nobile St%uénéontrol procedure mentioned above is
called Mobile-Assisted Handover and used by PDC
(Personal Digital Cellular Telecommunication System).
20 Explanation of this procedure is detailed in
"Personal Digital Cellular Telecommunication System
ARIB Standard RCR STD-27H edition", published by
Association of Radio Industries and Businesses.
As mentioned above, in the conventional
25 handover system, the handover is triggered by
monitoring and checking the electric field intensity
or the amocunt of radio wave interference. For this
reason, in conventional systems, the handover is not
triggered when an amount of traffic which goes via a
30 specific radio base station increases because of
increase in the user’s data volume of the mobile

station 30. For this reason, a problem occurs that

the radio resources of the radio base station run



In the handover control nethod, the comunicating counterpart of the nobile
station that communicates with the base station is switched to 227d iﬂﬁﬂ
radi o base station when a communi cation securing the predeterm’ﬂ im) m
bandw dt h becones i npossible at any nobile stations in conmunication with
the radi o base station. The nobile station whose radi o base 25 station
serving as the comuni cating counterpart is to be swtched my be the

nobi |l e station tl atr@asarblﬁcgge i ncapa l.e ofo comuni catin uader g condi tion
that secures the® above-fent roned Fitmi bcar%rﬁnvl\ﬂnd’t%a%i’o%ngarc} "5ER8r robi | e
stations. Furthedectdgesasnbal tBouah the rahinenisdationsivbese cadi bebase

station serving as the communi cating counterpart is to be switched nay be
one or nore. Depedeithgdonnt AECAmBuRY SHem ddidd rsiRiF & ety P2gkstJuUN 2003

currently used i@e1@@omdmcaa%nsts%tziv%@fvh?fcﬁ heosh b 0L PEs WheR the

conmmuni cating counterpart of the nobile station that experiences an

i npossi bi lity ofizbermaréani én peckstig arile mlfmmiph bander ddats Fenbeoned
above is sw tchegrérqsrhgﬁa%aggrﬁ %qlle(}at{aezle,ag%o\a}teleqng%ﬂ%fge gﬁgnyn!(gﬁgl on

securing the m ninmum ntione econe possi
Further, when thecktbDheupaciticngooouwmtiergiardn ofSyrterhe) s¢aenons ohker than

the nobile station,10 comuni cati on that .beca i ossible to comuni cat e
securing the abo%V@3hent F5REE RN B Tdwi cﬁ%erhai’]gg)sgﬂghéa fo other radio

base stations, ttieréa@aghputeseuceesdidsaerhdyide: oidies pobsipistiayi ed can be
assigned to_conmuni ¢cation of the nobile station 15 communjcatjon that has

becone i mpos&i bIRFYQUEORFAUANCALECEHISTTS a T It 2&F i oRURFPREE hé Tni ni num

bandwi dt h secur eghs TheeRUARESE cOf tt ke RIfEsRterd tiMeNi+ONike s8RYEd by the
handover control method that detects 20 an inability to comrunicate

securing the pretRERVATAEAOHI Ai MM HEn RARUT 152 e atebWBakea8t &t on and

any nobi | e stat imélénbg%gsz@nga%d n%‘ﬁi‘l@?s%éﬂ%r@%@&ﬁﬁ&h@QaEQUQtij%@lpart
of the nobile station that communi cat es with the radi o base 25 station
menti oned above dnobheherpddipobbsse sstadtian theta peral heygéh éphéhneradi o

base stationg anpig; hapdoueteant tale TfIods, dhat oW kchalg radio base

station serving as the comuni cating count erpar e station. 30 In
t he handover contesbuneebodf theecommmimatindgaorinteapaoh odékavbile
stations is svvitc{;ed to the plurality of radi o base stations. Consequently,
radi o resources ¥ Eé]urlefed for 8 1 3 JUN 2003 conmuni cation in a nobile
station is shared by the Further, a minimum bandwidth guarantee

type IP (Internet Protocol) communication service

20 which guarantees only the minimum of a throughput is
currently offered as a cheap communication service
in a wired communications network. However, in the
conventional mobile communications, since there was
a possibility of causing the sharp fall in the

25 throughput by the increase in traffic as mentioned
above, it was difficult to apply such bandwidth
guarantee service to mobile communications.

Further, conventionally, handover systems

have been proposed (for example, JP, 2000-175243) to

30 cope with a traffic congestion condition in the
communication of a radio base station by switching a
mobile station from the station with which the

communication has been made to an adjacent radio



plurality of the radio base stations. The plurality of the radi o base
stations switched as communi cating counterparts of the nobile 5 stations
whi ch communi cate with the above-nentioned radi o base station maﬁ W 2003

i ncl ude the above nentioned radi o base station which was comunicating with
the nobile station concerned, before swtching. Froma view point that it
is desirable to 10 switch the comruni cating counterpart of a nobile station
to a radi o base station whose electric field intensity beconmes higher, a
structure can bPaIRhSEARLCA -r @i GUsds e tandie s hay spedvi désechéohisghest

electric field i i d.the il ti t - cel

signal, excepti nﬂf {%h%h%%}’rg?ngtgi%oﬁgg#g ttﬁ)esatrrlnajbiﬂge s’{@%ll%% %ﬁ Q?ﬁggrﬁ?& base
station that areaounuehthyeceimbnitdat inegliares sel ecéedoaswhhehmbi |l e
station and the radi o, base stgg on foﬁf the comunj cat i ng counterpart as the
obj ect of the 20°HARHLYRFI"Eaddf &f &He G Ut o r &PREFV&°Po the
electric fiebd iadensidy, othkheahadive basssd aj1 HFe atquesed hagaceash

nobil e station in each handover control nethaod nmentioned above. From a view
point that it isC¥RiFEBFECD5IERAL alte ThshinP st $ oAt WdSetBBfMARRCcat i on

bandwi dth is bel oyn@estandapdthe sWdichehas Juchi s Pesehbl ertertibe radio
base station which has a sufficient radi o resource available, a structure

can be such thatCcen@estienseanodi ivmatanthsthafe a%eeli @2BaPtesefir ces
al l ocation the Cé&%ﬁ\?lé'é&gtﬁg% Wir{'h”%gija dE%%igaXéQQ. QQa@EEH@’e}nce to

increase in the user ta volcume, an radi o se station that has the

| argest anodft of the radi dfr esldurtdes raviai labtea®iont 3r@UNwitcheat o

sel ected as the bile.station_and the radcio base tati}g_)ﬁl%for t he, handover.
a

{1 o 2a] S B Rtch that '8 RBBEPe &St i on

.. = acen [¢] se
Froma simlar per spec?l Ve, ta t§ Rt e ¢
whose m ni num 5 dasdbdt hhies tike ilnargesta amid: tdwige egubhesohbétiadi an

resources, and a_radi o_base _statiaon.that has the | argest anmpunt of .the
radi o resources avhf|%B¥e gP@ éclaéjc]ftlé:d P4 He HobFPe E?%‘E?Bﬁeanaafjﬁé? radi o

base base station will be lowered. However, depending

15 upon traffic situation of the adjacent radio base
stations to which the handover has been made, some
of handed-over mobile stations may experience such a
situation that it would have had a wider bandwidth
available if it stayed with the original radio base

20 station. In this case, the quality of the
communication service which can be received by the

mobile station will deteriorate.

DISCLOSURE OF INVENTION

25 The general purpose of the present
invention is to offer a method and a system of a new
and useful handover control, solving the problem of
the conventional technology mentioned above.

The specific purpose of the present

30 invention is to offer the method and the system of
the handover control which enable the handover of
the mobile station that communicates with the radio

base station in a condition of traffic congestion to



station for the handover. 10 From a viewpoint of offering a specific
techni que for detecting an inability to comunicate with the m ni num
bandw dt h secured, the detection of the inability to conmunicate i 3 dUN (083
m ni mum bandw dt h secured between nobile stations and the 15 base station
" can be perfornmed based on neasuring results by neasuring one or a

conbi nation of the electric field intensity, a bit error rate, a frane
error rate, and a packet discard rate. Further, the npbile station
mentioned 20 aboiRF'¢ER 2hbB%Blt RE FRAMYTBEASE IOMatS o Mif cHiakiVes as a

communi cat i ng cqut erparhy akt gt swhlching mentjaned, above,.Thepgadi o base

station which serves as the comunicating counterpart after the above
ment i oned swit chiadyerelyaatsotbeissl exred liemcendde 25 aihee t han the

above-nentioned(ﬂg@iégtftgtion, the information relative to the sel ected
radi o base stati®n 15 notified to the mobile station concerned fromthe

node concernéd, and the ragdhe basecHatdOnvdigle seivesnasnaieamuni cati ng
counterpart of the 30 npbile station concerne itched to the

can be. s
notified radio ba¥e $¥abYoheF BﬁgavﬁFeﬁ@ﬁqﬁéiﬁmﬁﬁﬁﬁﬂi hahtb%er S bet ween
radi o comuni cataroniﬁyﬁiEn’é%webceom%ticﬂa&e wh th HIN 2003 di-h{ gegnt

protocols, a structure can be as follows. In the handover control nethod
nent i oned above, MRt PRBAYefERt & CtFRd @ lcaumArtidsWrthorhelPadi o

base station beGauesohmessi BLe whhuhhe JHimdmmG, handvi gah, sgcyced at any
of nobile stations in the first radio communications systemthat adopts the

first comuhlcatdtort ppoi 0ddfl, suadchssn thei i idrt doimemiehe rRgrt
counterpart of the fpbifg,siatien LhAl SAIUNGALAS. MLD dhe, T afio base

stati on nenti one above to a radi o base station in e sécond radio
comuni cati on sysdeinthateadoptsonheesddomtd aimue caterontlpe otaddb, t he
i nformati on rqu%ive to %ipurces.of the npbile station concerned

h di
is transferred f %ﬁ?tﬁgai?sg[%ngpé Smifit i L5 55t %% ARAEPoned above

to the second rathdcesPUBLABEDONMSYESAI® MRTHT aneid- @baveryd fo abwseed
section aft%r converting the protocol. Further, the(fqg ose nention?d above

rel ati ve tolfhe TehbYRr SEOHEPE 2felthEd Gogmunicatin unterpart o

a mobile station.

In the handover control method, the
communicating counterpart of the mobile station that
communicates with the base station is switched to

20 another radio base station when a communication
securing the predetermined minimum bandwidth becomes
impossible at any mobile stations in communication
with the radio base station.

The mobile station whose radioc base

25 station serving as the communicating counterpart is
to be switched may be the mobile station that has
become incapable of communicating under a condition
that secures the above-mentioned minimum bandwidth
or any of other mobile stations. Further, the number

30 of the mobile stations whose radio base station
serving as the communicating counterpart is to be
switched may be one or more.

Depending on the amount of radio resources



20 switching a radi o base station that is the comrunicating countﬁaggntﬂ?f
a nobile station, is served as follows. A check is made as to whether 84
not the comunication of the radi o base station will becone congested, and
if a decision is made that the 25 comruni cation of the radi o base station
wi || be congested, a choice will be made from conbi nati ons of any nobile
stations that communicate with the radi o base station concerned and one or

nore radi o base stations that can comunicate with the nobile 30 stations
concer ned accor dfhgF BT AY pHEGEt dPnithed KAHRI&TaE e ahbe then cdfhfiki EREI ng

counterparts of g{phe.ppbhle shahi s id%r&nnﬁuiscegltifwgc&@meiﬁ? LLPNo2arephe

switched to one or nor e rad{o base stations. 3 JuU OQ3 In such a
handover controlmeet hedstetigndddiadi xder mndre s hat thpoedmhuhitxt Pédn of a

radi o base stati IS i traffl . t] .cqgggt' nbi nati on of
any nobile staii%ﬁgﬁﬁﬁggagéhéuﬁFé%F%gggaﬁfk%ﬂﬁg' ase$§€%¥?8ﬁgconcerned and
one or nore badircebhasenstiatbone tilkatswhasrchoahmunictiad eothéh théinobeke
stations is selected,in acggrdance wth redeterm ned standard. In

addi tion, the comiEnteas nbAEoGRTEIEHa IR e HEbT TG SE&t FORLHR 10 ¢ he

sel ected conmbi nasi0dwigtEWnbakednledl AW MY Hdache passislations in the
conbi nati on. The nunber of conbinations of the nobile station and one or

nore radi o base SfatR8hs VYBehe 8@ SIEHEGR DS FRUPBBTBRAYHI BFal . Furt her

the 15 mobile stathon.copaerBad RhdNe ROUedTENHO0edstadi ghbase station
whi ch perforns the on-going conmunication can also be included in the

plurality of Ot hecommibibaseost ahiagndechme timdds sikbagbst FeRMEBAGRERON in
the 20 above-nenéée@fgnﬁaghg Q@%eqes-ltngéqurp@w ﬁ%ﬂﬁﬁﬁ;ﬂ%ﬂggiﬁﬁﬁegrgn

various information such as an avali e anpunt of t adi o resources of
the radi o base stwaitohedohcepnber redlie resourcest aonsnt thhatatihe nobil e

station that wil l,somupiegleqmif 4he Jadlo 25 basessLathancernperned will
use, an error rate I n

assigned to communication ¢f the mobile station

15 communication that has become impossible to
communicate, enabling a communication with the
minimum bandwidth secured.

The purpose of the present invention is

served by the handover control method that detects

20 an inability to communicate securing the
predetermined minimum bandwidth by the radio base
station and any mobile stations in motion, and
switches the communicating counterpart of the mobile
station that communicates with the radio base

25 station mentioned above from the radio base station
to a plurality of other radio base stations among
handover control methods that switch the radio base
station serving as the communicating counterpart of
a mobile station.

30 In the handover control method, the
communicating counterpart of mobile stations is

switched to the plurality of radio base stations.

Consequently, radio resources required for



t he communi cati on, and whether or not the comunication is being perforned
with the predeterm ned m ni nrum bandw dth. From a vi ewpoi nt that 1'3€JUN 03
comuni cating 30 counterpart of a nobile station can be switched to thztg
radi o base station that has a margin in the radio resources as nuch as
possi ble, a structure can be such that the predeterm ned standard for 12

13 JUN Q003 selecting the conbination of the above-nentioned nobile station
and a radio base station is defined by the avail able anpunt of the radio
resources of theCPEBHBLBASA O3y &t oh PR $e}juierdiandharedf byh&h® radio

resources. From %l‘}%ﬁgg%’gt"ft t@{f t Felolys aliglH p@{gggoﬁggnt erpart of a nobile

station can be s a radi o base station with a better communi cati on
condition as nuch as possi iires pherpl edetef nthedriz@ist dadar ¢ tharioged ecti ng

t he conbi nati on ofi%hgeaboveré%nti onied m)nbi l e 1§t€ti on ggdog ;égdi 0 base
station can be daYthedbadéd T THY FECE Vi Fy R REPPT E51 P8I 8 F P8RSy i n
comuni cati ors betyeenoasmabiileh SSadn i &tk av el ehbaspostaiknfiohzdFrom a

vi ewpoi nt that the conmuni cating counterpart of the nobile station whose
requi red data cohfihPcRESEN SFATHRD ifehd! $at1RF{edechRebaPSYPT ched as

of ten as possi bl gent henBredelarynigiad: standasd f0fcaelgs! tognbhecseIbignat i on
e

of the above 20 nentioned nobile station and a radi o base station can
defined based onvatRathe sPhtiHe HFifmtomwfconeronedsobeéesepsyatehédadto t he

nobil e station to the armurttr&fl a;api%? rﬁﬁgH%ggﬁac&urirt_e%l Yielég_%qbill’é fact .

From a viewpoint that the swtching conmuni cating counterpart of
a nobi |l e st dtd onsvstehsyhet hwmpradetatinqeco st aadnedtf of seiebtilrg t he

combi nati on of t9€a§98}€e‘t%e%t ir‘r)%’?:eido rﬁ%@{%ﬁsé&@ﬂ)gnwﬁggeae I%‘QiCQiQ?‘E%%eﬁtda“ on

can be defined baséed on t'he nunmber o e radio base statrons w th which a

30 nobi | e statioinshoslidypéefanmasiimyiteaneoss coaunreateanbeabtieh

switching the COQHEQI%&E%%%O base station that provides the highest
electric field intensity and the mobile station that

15 receives the signal, excepting the combination of
the mobile station and the radio base station that
are currently communicating, are selected as the
mobile station and the radio base station for the
communicating counterpart as the object of the

20 handover, based on the information relative to the
electric field intensity of the radio base station
acquired from each mobile station in each handover
control method mentioned above.

From a view point that it is desirable

25 that the mobile station whose communication
bandwidth is below a standard is switched as much as
possible to the radio base station which has a
sufficient radio resource available, a structure can
be such that a mobile station that has the radio

30 resources allocation the closest to the minimum
bandwidth, having no allowance to increase in the

user data volume, and a radio base station that has

the largest amount of the radio resources available



counterpart. In such a handover control nethod, the 13 1 3J UN 2003
communi cating counterpart of a nobile station can be switched w r"@ m},\l N3
priority to a fewer nunber of radio base stations, for exanple. | i s
case, the switching to a fewer nunber of radi o base stations 5 can be
performed conparatively easily. Froma viewpoint that the radi o base
station handling the on-going communication can be included in the radio

base station to which the switching is to be perforned as nuch as possible
as 10 a conmuni ca%§ n§eEBEGREEr B&r T 0MAHe $robF 3Bl eR A RONtALt ERIERe

swi tching, the pygdet grgined shandad H-{aSelecting the conbination of the
above-nenti oned nobile station and a radi o base station can be defi ned

based on whether or not to Fuwsl des ithiel amdper $6ebaseest at sgmulsdndid ng t he
on-goi ng communi cafi Qo g‘ﬁc%nh%h%%dlaon%%siel ts?#é‘?ﬁo@w%&’?@“ﬂﬁﬁ?%%mafter t he
0 e iTe sta

swi tching of the commnicating counterpar no ron. In the
above- nent i obed hamdoyérhcast thle 2@ metdinchnd shatcteeican bhesuakihat a

priority is attached to the _conbinatj.ons of each nobi]e station. that
comuni cat es w th T ARTF&di 0®FSsé §taé;t’1°oﬁjac%‘?1c%??1%{j°’énJEih%eﬁSF Bfe of the
radi o base statiDirgeseeanednanad i ttheadjatent r & 86 cHaSLv 8L ahb0BS 2 r2d

t hereby selecting a conmbination of a nobile station and a radi o base

station that hasS@'@FgRer 2§r it&ei PP ifife vvErPredtf oble® pRASPI PESEs t he

ranki ng about thg: 2ppLAPELR en@ss$ HaR dwbil e station and a radi o base
station communicating 30 nutually, and it can be, but is not limted to be,

expressed byOa mark given ifFaicordsgitee Wt hofheffresdagernisved iftighdard or
i1t4 may be expressgdn Ry hBe rbankien@ ddi$h fan THalb1 $1 1§ NEoCABRIAALILQR O the

with the minimum bandwidth secured, the detection of
the inability to communicate with the minimum
bandwidth secured between mobile stations and the

15 base station can be performed based on measuring
results by measuring one or a combination of the
electric field intensity, a bit error rate, a frame
error rate, and a packet discard rate.

Further, the mobile station mentioned

20 above can choose the radio base station which serves
as a communicating counterpart after switching
mentioned above. The radio base station which serves
as the communicating counterpart after the above-
mentioned switching may also be selected in a node

25 other than the above-mentioned mobile station, the
information relative to the selected radio base
station is notified to the mobile station concerned
from the node concerned, and the radio base station
which serves as a communicating counterpart of the

30 mobile station concerned can be switched to the
notified radio base station.

From a viewpoint of enabling handover

between radio communication systems which adopt

10



1 3 JUN ~00~ nobile station and radi o base station where a priority is the
hi gher nmeans that it is the nore suitable for conmunicating. "S i{@@l for
comuni cating” nmeans that a better quality 5 conmunication can (§ rﬁ%ed
out under a satisfactory condition, and that the control required for
handover can be perforned easily. Froma viewpoint that a handover process
can be perforned centrally, a structure can be such 10 that, relative to

t he handover control nethod nentioned above, the process for selecting a
conbi nation of aRyfFBBEPE BERLOGR hkTvat® cOMMNGTEEE eS2N PR BRefPAdPYShase

station concer negh apge ORGnBLVEY & JrAdi 9L 1SE 54 3heRBS HELNaBBLEN g mobil e

15 station concerned can communicate is perfornmed in a node connected with
each radi o base statpofetiegtadnithert sectdrurunigahianvvetpothe trhdtioa

process about ha er n _be.performed j di stribut fashi.on, 20 a
structure can beggg§hsF%gﬁF%r$%§%Wﬁft%?é#%g%g%%oVéEHcgﬂ r O AR Rod
ment i oned abdéve, béhédwidhihl eestiatadadortcamun £atobyl ®i shathensadnothase

station concerned, perfor the process in which it chooses a, conbi nati on of
She robi Lo ot nt | DAL EhnLaRaed ENTSE S5t e niy ot Phaf B hagaoBt S, tBha wi h

whi ch a comuni cai+ef tsmPRSSIcRIE dM eSS danceamiit Bpbhesabevgimgnichened
predeterm ned standard. Further, in the above-nentioned handover control
net hod, a struct GPBTERACHE 18Gc IF AU tRer BOP hbbe- ARt i 6negakbBRl &hdttat i on

whi ch communi cat esmhhhchhe s adice, Rase Ssi@td on, concer pedndgbaiibnes wWhet her
the radi o base station concerned is in a traffic congestion condition. 15

1 3 JUN 2D03OFr oabavei éepei medieatbadre sompien chri bheofegaondbirkdist ation is
mai nt ai ned re'ia@éMmLHéQEQQoﬂu@.égﬁwt @aﬁgﬁéﬁé.Eﬁg?EQEoﬁﬁthOd ment i oned
e ni ca

above can be structured such thdt n the co i on
communication protocol, the information relative to

the radio resources of the mobile station concerned
is transferred from the first radio communication

15 system mentioned above to the second radio
communication system mentioned above via a wired
section after converting the protocol.

Further, the purpose mentioned above

relative to the handover control method for

20 switching a radio base station that is the
communicating counterpart of a mobile station, 1is
served as follows. A check is made as to whether or
not the communication of the radio base station will
become congested, and if a decision is made that the

25 communication of the radio base station will be
congested, a choice will be made from combinations
of any mobile stations that communicate with the
radio base station concerned and one or more radio
base stations that can communicate with the mobile

30 stations concerned according to a predetermined
standard, and the communicating counterparts of the
mobile stations in the selected combination are

switched to one or more radio base stations.

11



5 condition between the nobile station and one or nore radi o base stations
i's supervised and the supervised comruni cation conditionis in a g%nﬁthZiﬂﬁn
worse than a predeterm ned standard condition, after switching th

comuni cating counterpart of the above-nentioned 10 nobile station to the
one or nore radi o base stations nentioned above, swi tching of the

communi cating counterpart of the nobile station concerned may be perforned
once again. In such a handover control nethod, when 15 the comuni cati on
condi tion between the nobi II& $tth ch RAIRer r aarsrBasBestgdi-otfaft er the

switching is worge-{bagna;predekermned rondiden; akt eonSWit ghi-ng sthe

r
comuni cating counterpart of a nobile station, the communicating
counterpart of thas@Oshebibe disatiinor itsrasfifi tchednagat hon| pondiisivannér, the

nobi |l e stati on conc rneg.can ensur e cc%mTJni cation in Bhﬁ better .condition.
omplnarlio Q g monlle tatrons, tha communl%%te
In the above- nentione andover “¢ont o rreﬁﬁod, a Structure can~be such

that an erron ratetR5thé bheecomariiccatdaicdatadeand onbi be sbaki on and one
or nore radi o base stations is supervised as the comunicati %H %gndi tion
a

menti oned above.TEAFPhBASSt REAEBAVE: FIRT STRdd PUFPBRECARSt He Sver

control system thgbiswi tehesons ad AL Dase st ahtedragh¥kengias bhe
communi cating counterpart of a nobile station is served by a detection

means for detectPR§IERAFMEREdc SinPltiadat i o vAd®L Ehenpr 888t er mi ned ni ni num
e S oy dp NS RGO | sl at St Rl 2
for swtchi d§ t heheorrlAarted serédmaterquaris ofwihehadbtbeoseariromore
communi cating w E0y9,t B <8GR AEd Al GPRsg $Hat1 on from the
The number of combinations of the mobile
station and one or more radio base stations to be
selected can be singular or plural. Further the
15 mobile station concerned and the above-mentioned
radio base station which performs the on-going
communication can also be included in the plurality
of the radio base stations.
The traffic congestion condition in the
20 above-mentioned radio base station can be determined
based on various information such as an available
amount of the radio resources of the radio base
station concerned, radio resources amount that the
mobile station that will communicate with the radio
25 base station concerned will use, an error rate in
the communication, and whether or not the
communication is being performed with the
predetermined minimum bandwidth.
From a viewpoint that the communicating
30 counterpart of a mobile station can be switched to
the radio base station that has a margin in the
radio resources as much as possible, a structure can

be such that the predetermined standard for

12



radi o base station concerned to another radi o base station mhen1gpap¢mm
detecti on neans detects that any nobile station becones incapab

comuni cating with the predeterm ned m ni num bandw dth secured. 10 Further,
t he purpose of the present invention described above in the handover
control systemthat switches a radio base station serving as the

communi cating counterpart of a nobile station is served by a detection
means for detecting that the 15 communi cation with the predeterm ned

m ni mum bandwi dt$eseetied bBeoreBLiMEdsSIhIEf dthambofenmentéosedti ons

comuni cating w L ase .station, i I n far
switching the céﬁ%ﬂ%?ga%?%EQSQU%ESr%aﬁ#ﬁg¥°?%%“%n ?%%fgéagfgﬁgggneg
comuni cating wihh the abevéabiert cowechtr adi oclbaseadiat resotirosst hé radi o

base station concerned to plurality of other radio base stations en the
dotecti on means et oEf 4L ondrSans HoHAE 4t it BULOREL FRCHRRbPE e
comuni cati ng wtddiberdboptedet.ermi ned m ni num bandw dt h secured. Further,

t he purpose of the present invention described above in the handover
control systemthat switchd¥oR PadiiC e st BRpbntRer GPRGUAL CRffé NI

communi cating CodntREPAHEref 0@ BORIIE 1Y & ONids 3 S88 Vel Bynaqhapdaver
systemthat includes a traffic congestion checking neans for checking
whet her or not t¥edEenkafRPcatidhorr afifific 4 Peteey aeponwateastani on becones

congested. a sel el op; BRADS FarlZe ook MU 70 551 eaL 0o anGqnbi nati on

of a nobile station comunicating t e radi o base station concerned and
one or norelladi stbadardt dbiross lEeledtl ngr e loapabhlel md t commuAi thei apowet-h t he

nmobi | e station concgrned 5 agc rdi ng.t.o aignfdeter 'neg st andard when the
h mobil &%ﬁ Tl %@P S a

. mentioned 3 i
traffic congestion ecﬁlng Reans Sdeterh el that 2 The RORRuRI-E&t 8n traffic

of the radi o baseasthati aafiiseccobgesiedn arttk arsyeiehhdgecontrak waeans for
switching the conngnica%ing counterpart of the 10 nobile siati%n i.n_the
conbi nati on sel ett At b ¥neoF MBS 1o2di B h e EE &R | DriRCP A Eh& 85 B hat i ons
that are sel ecteshdl® addibi @aseotsher iy poses, features, and advantages of
the present .invention are clarified by 15 detail ed explanation in the

fol | owi ng witth reference tdJZFpénde RN hgsR2BRIER ERPIARATEONTGE THE

DRAW NGS counterpart of the mobile station whose required
data communication volume is not satisfied can be
switched as often as possible, the predetermined
standard for selecting the combination of the above-

20 mentioned mobile station and a radio base station
can be defined based on a ratio of the amount of
radio resources permitted to the mobile station to
the amount of radio resources currently used in fact.

From a viewpoint that the switching of the

25 communicating counterpart of a mobile station is
easy, the predetermined standard for selecting the
combination of the above-mentioned mobile station
and a radio base station can be defined based on the
number of the radio base stations with which a

30 mobile station should perform simultaneous
communications after switching the communicating
counterpart.

In such a handover control method, the

13



Fig. 1 is a block diagramshow ng the 20 first exanple of the handover
system of the present invention. Fig. 2 shows the operation flow of the
handover system of the present invention. Fig. 3 is a block diadrgﬁu&ﬁwﬁjng
the 25 second exanpl e of the handover system of the present invention. Fig.
4 shows an exanple of structure of a signal splitting / conmbining unit of
the present invention. 30 Fig. 5 shows the operation flow of the second
exanpl e of the present invention. Fig. 6 is a block diagramshow ng the
third exanpl e of SPHBURARAEVEE SPSNERIER Ithe Ppriedtiiia STaTBOIURRR0DS

i nvention. Fig. wabewédtwgtepgrg 153 3l ‘ﬂdﬁatéghé§"ﬂ€b§é§”8kerﬁ&i5he
present invention. Fig. 8 1s a block diagram show ng the 5 fourth exanple
of the handover B¥seentaftivhe,pfesertxamplent ilon.tiH g.c@sghowsean exanpl e of

structure of a npbj ni cations systemta which the fifih_ exanple of
t he handover sys %ﬁ#%?fﬁﬁggﬁr%sgﬁyef0n¥ﬁVéﬁif%§1ﬁ%ﬁ&éﬁﬁ??%ﬁ.si?ﬁ}oﬁﬁ is a
bl ock di agram sheah nget berfotinkdexamplad aafidig, heawlovgr system of the

present invention. Fig. 11 _is a se uence,dramﬁng shomﬁna&an 15 exanpl e of

the procedure of a handovef ffffodeds RN Rt atheqtieRie BRA&Ri ng showi ng

an exanpl e of thetptoERSEaREVEALURR Sl On-SR) i8] |t 81 ORt LB MEgRDLEE
station and a radi o base station. Fig. 13 shows an exanple (No. 1) of an 20

eval uation poi nti2@br@edriy. the SREUS &F Séx i e INoto 2yhbehaRheval uati on
point table. Figsy{p.50YS;i8N8X3WPLe (MNined £f Alcpval ughblony,pai ok table.
25 Fig. 16 shows an exanple of a nanagenent table for an evaluation point.
Fig. 17 is alsequepemmdnagkhignghenivmgearaaxamsie die thebptecesstprocedure

O Laohord orE(EE EUE. PR shal L, SR codlepact apghin b, 20, Lhe
fl owmchart which sébastangexhppkembfinahd opr edessheracede+rvehbiosetecti ng t he
19 mobile station and a radio base station can be
defined based on whether or not to include the radio
15 base station handling the on-going communication as
the radio base station to communicate after the
switching of the communicating counterpart of the
mobile station.
In the above-mentioned handover control
20 method, a structure can be such that a priority is
attached to the combinations of each mobile station
that communicates with the radio base station
concerned and one or more of the radio base station
concerned and its adjacent radio base stations,
25 thereby selecting a combination of a mobile station
and a radio base station that has a higher priority.
The above-mentioned priority is the
ranking about the appropriateness of a mobile
station and a radio base station communicating
30 mutually, and it can be, but is not limited to be,
expressed by a mark given in accordance with the

predetermined standard or it may be expressed by the

ranking itself. That is, the combination of the

14



1 3 JUN z003 optimum nobile station and a radi o base station in tﬁ?iﬁ%ﬁ)ﬁih
exanpl e of the handover system of the present invention. Fig. 19 i Kk
di agram showi ng the 5 eighth exanple of the handover system of the present
invention. Fig. 20 is a sequence drawi ng showi ng an exanpl e of the
procedure of handover process. Fig. 21 is a block diagram show ng a 10
conventional exanple. Fig. 22 shows the operation flow of the conventi onal
exanpl e. THE BEST MODE | MPLEMENTATI ON OF THE | NVENTI ON 15 Hereafter,

embodi ments of thebptesenbtinvemnidrradiac Weselestatbed whsed 8n the

drawi ngs. Fig. | he bl.Qc I agr | first e f the
handover systeml%(k)%?:%?ﬁ ngjjgt Egl%l qrr%gg{r?errslprg%rg% %%% %f' %ﬁe{ggglsngﬁt%

i nvention. 20 Thssisgblemfiomclaodesimictddiengt at $wihsabher €ot and 2) 31 and
32, two or nore radio bas%.ste),tions (g%re 1 and 2% 21 aﬂd 22, and an RNC
10. The RNC 10 i R2TM0B8S 4 “Hi miha3kh a(ftf?é&%?% FeBUBAtFY14, an electric
field intensisty seasuheraRt ogOarOlbadiidr diled 25ut adh@ekesour ces nmanagenent
unit 12, and a switch 13. Fig. 2 shows the operation flow of this system
First, the nobil 228t &fR6KCTY( $PRHTd e dRIDI F2Et BRFORODEESS) shal |
comuni cate Wt hydifif eeaNtEkeHiNR v ddiend ! @ff‘@imeﬁ’s-ergséﬂfé.' SDN 30
through the radio base station 1 (21), the switch 13, and a backbone. A
description will be nmade as aan téhe koo wher hdhat a wehdewesf pscasser of
the nobile stati 1,.(3 [ t he rad] S [ 13
JUN 2003 1 (22) ?gnbgéo%%rrlgf%%ﬁ%?%%ﬁ%gll@g’ngéesgjlcgﬁggggai tklg%nggt %t CihS tinme.
First, the MmOni nuhabandeildth vguarcarithee hamdoddr stonesof hmetrhodnmum bandw dt h
required for each user aEid %or eaqﬁl}1 comuni cat%on se:Lvi Ege 5 bhef orehand
(operation flow rgi?. *REXE, 20K St ni'Trurh bandW d (ﬁrgﬁs ShtdBY%Ait 14 sets up
t he m ni num val uecebihheiamowd a0fy mad Ol & esoat £es whkehcsahusfiicas eshe

m ni nrum bandw dth,o{l tpe user. r %tJeSt based on this igf o%gati on (S2 of the
operation flow) . 1BPFEPCeXxaP% PaSfe Hidi i FRYGEFREnaRBePE S0P r adi o

carriers, slots, mereSpraadi Bgse0dayt @irdtdeiitndepesdenhkymebiary

conbi nation thereof are set up. In addition, it is also possible to
restrict thénunbeRtoPNt RENFSHNSE Fadt i AT hAEa hBkéSaPRaRAEHEES 1 &ccess to
a specific radi onghanpghnethed 3dith Rase, stalionpds621) ABR8ULARS he anmount
of traffic which passes through itself, and if it is congested, it wll
notify the fact ¥oredese&dii®rr-esources managenent unit 12. The radi o 20
resource managenment unit 12 .needs tp ‘?Ilgg)gﬁ@tg addit %g%%lesrsa(yb%l{@sour ce
corresponding to the increase In traftic in tﬂe radio base station.
However, the radhandeveur ces d&fe @i fatiard baseasdasitonbated ifrishédn and
runs short aof, th | r ur.ces he Lo resqu S managenent
unit 12 i nq%ior esgt %gglﬁ‘lgﬁi%%uem%%gln W ﬁ%c%%%%t egéggkgvﬂ%\?mé?%er

commruni cat i on of hthdovadi cobdse Istredtilord Ing2d) ometihabavk , mibiel ewodtidid on i s
satisfying the m gggymnbangnm dt.h (tS:.LBn of .tthne oper ati.on FI aw) . daan 30 the
inquiry (S4 of th p8ratcf>onufnllocw, 19 thet e 'S 5‘3%& 85§t &tort For whi ch
t he m ni num bandwbatbrhednele rfatrnsf itk gheceadi Onr eRaghces whrageE unit
12 will select a nobile station (the nobile station 21 ~ 3 ~uN Zoo3 1
(31) in this desﬁ?fngf‘fléﬁ)m&nd’fa TR Hase tati8h FPRESFRG €7 ati on
2 (22) in thiss deschnbpbl @Bl ifom raidgi o khenhandevers. As sel ection

met hods, (1) a nethod to choose a radio station . 5 that gives the highest
electric field i REBASPEFALARE tife RADI IRt bR i BRCAKFERCLeldithed i s, based

on the electric fhel,d-hahengnaen idHded iR oA thenhadyo base station
obt ai ned from each nobile station through the electric field intensity
measur enent 10 control uni tFl.l_']_I.]_T;her, in the above-mentioned handover
control method, a structure can be such that the
30 above-mentioned mobile station which communicates
with the radio base station concerned determines

whether the radio base station concerned is in a

traffic congestion condition.

15



(2) a nethod to choose a nobile station with an allocation of radio
resources the closest to the m ni num bandw dth, and a radio b&ébJ@%Hmion in
which the radio resources is left the nost based on 15 the radi o resources
managenent information, (3) a nmethod to choose a nobile station whose val ue
of the m nimum bandwi dth is |large and needs a | arge anount of the radio
resources, and a radio base station that has the | argest anount of 20 the
radi o resources avail able, and the |ike are possible. Further, a set of the
plurality of the methods n#rde asetewpainhechatathe rcesowrdes tiiomssi gned
to the radi o bas i.Qn ( Q. t hat e dj urces.qf .which
anount may 25 no %égﬁé%éS&ﬁgﬁ%%hé%ﬁ#ﬁ%ﬁ%?@%%%erg%Egﬁgyaﬁguﬁg%ﬁ radi o
resources defi nequbyithe riha mamdeandwi et goarasteed unehtiéned tadbis, g adi 0

base stati on, setting up.a new radi o chqggel S6 of the ogeration flow.
Next, the el ectrf&lf P&l &4 i i HREE EBRt FOIMHRLCALL A r ect s

the nmobile statieAndit3bh R tSWeRe Wise el her st hei seWA N aSehelR o 3@
channel is suitable for communication via the radi o base station 1 (21) (S7
of the operationrffléR) Page STRTIQNIN POOIUPErEuFeAbrrAf b ec SMARTIVEHRE DN,
the electric fiebgnnhgalliodRARIATRY £oninok uhliliod LREE Qiesution
of the handover to the radio resources nmanagenent unit 18. The radi o
resour ce nmanagenenprgdegfierminesbritrayida tdhecenili thon 3, a Ahd rswintidiedsinche

connecti on betweep t t i 0. base _sfatjon 1 ), to {he
connection betmegﬁetEgmggﬂgﬁgﬁiéﬁﬁ%%45?%§§%%tbggetg%aékgxez“%%%lo of
the operati amd f |l mabilEurstdadrion e rad conesonrcese 10adhanapesent unit 12
controls the radi ase statiaon 1 (2 t he radi o, base_station 2 (22), and
The robi 1 6 st ati BRAEL00H T GRS A9 onAUAr EF RRGSaERY of Che

comuni cati on of cbhgummbiate ref aldwart it hef r aé ombBsEeSkalaitdmnl (21) to
the radi o base station 15 2 (22) conpletely (S10 of a work flow). These

swi t chi ng action§°8F§rB€FfHﬁﬁbd“%ﬁﬁ%%ﬁ%ﬂﬁﬁgl9?C?na§ﬂaption, thi s handover
systemis al so equi pped W ti, fanet i OngahQ@oSHRERYhER0A fRaldndd, thieegl ectric
field intensity, an occurrence of radio 20 wave interference and an
occurrence df f alihRgCPAMpEriCH iy IHE haherdveetuserntbentemiilénal syst ens.
Fig. 3 shows thessgeond XM AfadNe havdoves: syst e eeneglni ng the

i npl enentati on node of the present invention. In this system when 25

nei ther the radi swhasd iswatiisorvorsEl)thr 2 hereddrernasedscamidirti®n( 22) can
singly provide a i ¢lant . r.adj S : . . Nj . dt

secured by connuﬁ?g%%i%%ﬂaf¥ﬁag%ﬁﬁﬁfH%H&gg?%&%gégbs%gpﬁEEQ%g%%gfn%ﬁﬁ t he
radi o base stationb2lE22)tadniadditige upoButbheatdatg transpirpsirdn cfapds ty of
bot h connungﬁptiong"l@h% Jt.gﬂifg rtu@kﬁggrg a_;_he Qiég.%n%gg%ggh radi o
base statiors wil'P°be sélécts . and ‘the nlnin%nlﬁan Wi at'nSi 8 guarant eed by
conmmuni cati ng 23the~mobiuMd 20(:tidrh conmtwbeedotanadheubase stations. The
system of the present i.nvention iqg{qus t he nobile,stations (here 1 and 2)
31 and 32, two of°BBPEYAH @ hade StartonkethePBY4 4R 2) 21 and 22, and
the RNC 10. 5 The RNC 10 i ncd ugles dbevetneAdivhaddwasddbveuarasiecouni t 14,

t he signal splittin% / conbinkﬂ%:unit 15, the electric field intensity
measur enent cont PEERGRIt 21 B LR YLRIi P F €RBuPEel FRALgBReETHH tY% and

the switch £3 The examldiifnitdist id@nsdt9ebht hi REbA 1380 s€QFRIGH Nthaini t 15
is shown in Fig. 4. In the unit, circuits are divided into the upstream
circuit and the @BRNSLr EARTITAIT PIFYnAFr3TaPRSI APUBUPETIVHEADH AT iR
circuit from the-Bagenstali o althd O ihe dowpstreamgbieuit from an
exchange. These signals 15 are divided into signals for every radi o base
station in the case of the Kionkser cahhei ghaveangnftdonedemurbse el®t ati on
in the case of t u r [ h i stiibut] it . 152, 161,
and 162, The di SLRFDICOT Sl & Borbbanata SRa. 2025680t ted 154 he
conbi ning urit s b53e K4t ilG3,seandiriddasctbedcogmtioithe isequence of

transm ssion at the transmtti q%soqécg. %he ot her hand, .the nobile
station conpli anfORAHF A s%/gt Mt ‘au%ﬁ 4°%i £R 86 V6 B rfbre
transcei ver unitgekeic tGAIAMME L | Mg Wid Pe E¥WONEr tHBEE thadiconbass sdeidons,
and signal splitting / conmbining unjts for distributing user information to
two or nore trangéégvépq“ﬂﬁ%ﬁeQ?F%&ﬁﬁ?i%hPlFH@ §FPG@%%F?(ﬁeqqﬁ?%ignm
splitting / conbining unit 30 may be obtained by elimnating the conbiner
in the upstreamcircuit and the splitter in the dowmstreamcircuit, and
further using one input termnal on the upsigeam side and one out put

term nal on the 24



1 3 JUN 2003 downstreamside in reference with Fig. 4 present®kd JHNAI®. Fig.
5 shows the operation flow. Wen it is determ ned that the m ni num

bandw dth desired by 5 a user is not satisfied (S4 of flow of operation),
the radi o resources managenent unit 12 chooses a plurality of nobile

" stations and radi o base stations for which handover is to take place (S5 of
the operation flow). As specific selection nmethods, the 10 nethod of giving
priority to conbinations where a high electric field intensity of the radio
base station is heasueedippositd bishidte atwnt¢brisobihe abekdensf giving

priority to conbj [,.Qn I e e I 00 h LQr urces, and
the nmethod 15 th%?ﬂ@gﬁ%?ﬁtég?’:ghggg%ne %d%g‘g%g%%sséigFééqﬁg’m %%t & radio
resour ces managesentcuhnt h2aassifgns svadichiesgotieesommnunhat ttime m ni mum

bandw dt h which the nobil e, st tiQP 1 (31£ needs, may be satisfi.ed, and a new
radi o channel ma§CBBLEEP2EE PdI 418 T thes DR LT eCPBRUADEAE "Gt &HiTh 1
(31) and sel ect eghbtWabek e"hke thiadicn basei StisdsoOns{ $6i6h themoparati on
flow). Next, the electric field intensity measurenent control unit 11
directs the nobi FadsPabreR Btefion FSiERtredtHe aretberc rrddicd Hemeensity

and report the 25:5esuht yhRrORSRS dordlet £5 neaNbetber cthe thadi @ ghannel

which the radio resources nmanagenent unit 12 newly set up is suitable for
comuni cati on. |hobhéeebgettiion fiedainghtiemsdrybheastr enmmungiatt 10

determ nes t hat vtv'Eh“%weyﬁ%tde%%r%‘f}{‘é‘c?'r?iﬁinﬁ%axgg{xgw%gt%;rse%%@%’“ cation,

it directs the radio resoarces nmanagenen carry out "handover.
The radi o résource nmanagenegnirthet, 1@heoptrpbset hé splei dawerdt conbi ni ng
unit 15, splittingva

_ gg.co_ igin g;gn | s 25.n %%3 UN.2003 for .each mobile
station (S0 of tNAVBPETERT O SRS FTHEr i1 ¢ oS BaP oY 8d0PEse SHanagenent
unit 12 control ssybeefwichah E3.itoMdshd ngadhe 1Sag8abthan oty ey vinly =
station, and sends out this signal to 5 the Internet or .the like through
t he backbone (SlBhe communlicatlng counterpart of a mobile station 1is
served by a detection means for detecting that the
15 communication with the predetermined minimum
bandwidth secured becomes impossible at any of
mobile stations communicating with the radio base
station, and a switching means for switching the
communicating counterpart of the mobile station
20 communicating with the above-mentioned radio base
station from the radio base station concerned to a
plurality of other radio base stations when the
detection means detects that any mobile station
becomes incapable of communicating with the
25 predetermined minimum bandwidth secured.

Further, the purpose of the present
invention described above in the handover control
system that switches a radio base station serving as
the communicating counterpart of a mobile station 1is

30 served by a handover system that includes a traffic
congestion checking means for checking whether or

not the communication traffic in the radio base

station becomes congested, a selection means for

17



of the operation flow). Fig. 6 shows the third exanple which added the
bandwi dt h measuring unit 16 that supervi ses whether the mi ni mind B#hG3 dt h
of each user and each 10 conmunication service is secured to the handover
system nmenti oned above. Fig. 7 shows the operation flow In the system of
the present invention, the bandw dth neasuring unit 16 may be installed,
for exanple, between the switch 13 and the backbone to 15 neasure

t hroughput of each user and all or any of the conmunication services (S12
of the operationstlewfrin8pecidamtainatias ddra trhebi hbosmatiion si gnal which
has a frame structure, .each frane h an error _detection function. For this
function, ORC (G ETTENSEaRAMMAATEY CRToI)o T EF SH8S 8" EABREARE L ode
may be used, foragxagBkeorThe ddrugipuiadd sidtibhBethstobal REGawiang
this facility by disregarding franes if a frame error is detected where,
for exanple, thePé& FSMAYNAEERS ivssHont e ek hed. SFaELREr CORKERFNES t he
measur ement resubbcshawa gN Ry fuldid ddmitn Of e d Nee Sh95 UM Randwidt h (S13 of
the operation flow), the m ni mum bandw dth guarantee unit 14 re-assigns
radi o resources ahdfiigewongdisd ichameckingareams Eeger8ishewshette fourth
exanpl e where a %Beh%ﬂ%ﬁric%ﬁoer{“é a?f’fé'?eﬁ £Q argéngoﬁég%eb%‘t‘é’%%nsy“e“
that use different conmuni ¢ation protocols tor t ne Fadro Erans ssi-on pat h.
Structure of this$ssygshgmsited ,udesl a systterh 2ng hatnhas lameiamis| &b r26 13
JUN 2003 structure.to, conventional exqules and erforn% egui%alent
operations, and 3w§§§PéH91 atC WH R HE ST e 9 bRGBRA T &1 £78nd that has
the radi o tnansninsbios pakh ieh ardifierenib ooamlohcakilertzedpret eeel o om
the system 2. As an exanple of this case, the system 1 may correspond to

| MT- 2000 and t heM8y8&t 8AF2 oA SCorT R pHINe t t PERE §RBPLAPSTARPE ithéltudes the
nmobi l e stations ghergelcards2) 31 and 32, two or nore radi o base 10
stations (here 1 and 2) 21 and 22, and the RNC 10. The RNC 10 includes the
m ni mum bandwi dt h guar ant eeTurdidd18iopr 0P bROF BBHPERES!s fEA taes18 andhe
electric field i i I o it:11, e hadi;qr ces
managenent unit %g?ggﬁgﬁfﬁgégﬁﬁtc r%ﬁéﬁﬁggl%ntﬁééléés?gglC%%glg®5?§%H£3 of
t he system L anddatswiledhekdd agfattinn sitene 2fak bovonpevtialt refergn ache
prot ocol convert rth - i ni mum bandw dt h guarantee unit 14 of
the 20 system 1 g%d;§ﬁgﬁ§§ |gﬂ¥3§§$ %%s managenment unit 102 of the system 2
are al so connected through the protocol converter 18. Here, the

conmuni cati on pr I it 1 SS1 path in this system
differ in the syg#gﬁglﬁgg’g‘ ?é@gt%mwmiél?§?ore, in order that a

mobi | e station conplies w tiidg hel cosnaunbtatkodipyekacehaafimptihesystens, it
is equipped wth_a transceiver unit for the system1l, and _a transceiver
unit for theé%ysfents. SEGFPHE ©h (TRF PNV ST sW EER™t RAt T8 PEREEYThe two
transcei ver 30 unhtsnbhyosqontrol fromthe system 1l or the system 2. Although

operation of this systemis_ alnpst equal to the contents of the operation
described in the first exafpt® nentioR@dtaBodRerAt PR flPpw3 of NPOD3

differs in that hhgqeli,Rbmimshandwd dtihgusrandee YALEni4oponmuni cates with
the radi o resources nmanagenent unit 102 of a system 2 via the protocol

converter 18. Further, the Fedi o3 re8otreéschafagement siewinm @ie 5 t he
system 1 ang 4 hespadhQ L&IMYIGES, TBHAY oVt 51,0201 Jthe gy shel

@%ﬁ;
exchange information with each other via the protocol converter 18 en
adj usting invention.

Fig. 4 shows an example of structure of a
signal splitting / combining unit of the present
invention.

30 Fig. 5 shows the operation flow of the
second example of the present invention.

Fig. 6 is a block diagram showing the

third example of the handover system of the present
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between the two for assignnment of radio resources. Further, the fifth
exanpl e of the handover 10 system concerning the inplenentation1ﬂbﬂ@45m3the
present invention will be described. In this fifth exanple, when a radio
base station experiences a traffic congestion condition, nobile stations
suitabl e for handover to adjacent base stations will 15 be selected from
nobi | e stations which are communicating with the radio station, and the

sel ected nobile stations are handed-over to the adjacent radi o base
stations. The nobh{,en¢qmuni cati ons systemto which 20 the handover system
relative to this fifth exanple is applied is structured as shown in Fig. 9.
In Fig. 9, radio base statilohg. B51sh®&2, thadoBszasiencdrwectodd tthe t he RNC

10, and the RNC %Rikﬁ %%%ﬁﬁ?%fgﬁéﬁjkg§”§§£§PQnfnv V. $ gh structure, 25 each

of the nobile stations Ich are located in the

communi cation area of each bifgth® iadaobbask dtatrams sBSkinBSZheand BS3 can
conmmuni cat e 'thfternknals ithSEgngu lic,Sw tched Teleghoge Net wor K) ,

| SDN (I nt egr at edt SBFVPcE B 1%I° 30 Me t W &SV e F haY FhEBr Rét FNEn&TEFENT ke

t hrough the radi onbaseishati ons BS1, BS2, BS3, the RNC 10 and the backbone.
Wiile this fifth exanple illustrates the structure with five nobile
stations MS1 through 28  FXIJUN 298s MEB esaRnArcali §F WA hed m ee

radi o base statigpg;BalcoBRdn @k B3R 4 SerhSt8NwEXaAPLE 2R £it§, NOt
specifically limted to it. The handover  system as nenti oned above 5

applied to the nbbereleofurtinaatiandowsstengten gfr theupsesgdtshown in Fig.
10. In Fig. {10, Eggegygg%ojnpggﬁgﬁigigctric field intensity measurenent

control unit 11, the radio res ces managenent unit 12, and the switch 10
13 li ke the exanpl e nmenti orkdy abbWeis Farbherk tlhegREEG BOowsirequilpped with

nobi l e station n nt_unit ...The nobile station nagement unj.t 19
eval uat es conbi gg ?gﬁggg‘ m(?gc o%bri eeens‘_i‘ré % raﬁ}ﬁst I(rzlhoragi%(? lggsegeﬁtati on
whi ch shoul d commneeatienl5 with each of the nobile stations, using an

eval uation point table that_js predefined from viewoints which are

mentioned later, such as réecefvinyg &F e2t FPEUFNERd FFAMERS AT &fui r ed

15 example of the procedure of a handover process.

Fig. 12 is a sequence drawing showing an
example of the process procedure for selecting the
optimum mobile station and a radio base station.

Fig. 13 shows an example (No. 1) of an

20 evaluation point table.

Fig. 14 shows an example (No. 2) of an
evaluation point table.

Fig. 15 shows an example (No. 3) of an
evaluation point table.

25 Fig. 16 shows an example of a management
table for an evaluation point.

Fig. 17 1s a sequence drawing showing an
example of the process procedure for selecting the
optimum mobile station and a radio base station in

30 the sixth example of the handover system of the
present invention.

Fig. 18 is a flowchart which shows an

example of the process procedure for selecting the
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radio resource. In addition, according to the 20 eval uation respBPUNﬁmﬁ
opti mum conbi nation of a nobile station and a radi o base station fo e
handover is selected fromthe conbinati ons of each nobile station and radio
base stations. A description will follow as regards the 25 handover
performed, for exanple, when the nobile station M1 which conmunicates with
the radi o base station BS1 noves to the comrunication area of the radio

base station BS2 fromthe conmunication area of the radi o base station BSI1,
Wi th reference tPBHNENgECPYLengtatioRs aditbvih 130 ¥ Pade thatiali éMbase
station BSL conmuni C3k6enwh! Bx8RGN Ol £ K dToRId & i Atd oS VBd rapgdeMS5 whi ch
are currently in its communication 29 ~ 3 SUN 2003 darea, and the radio
base station BSX¥eseohminveating -with each of the nobile stations M2,

M53, and M54 which are curr, lypodndt nj i . Ln ecific
reference to the 5 nobile gﬁ--iﬁﬁ’ﬁéﬁéigﬁﬂﬂﬁﬁ %%%%f%ﬂsgé§?éﬁgwé§? t he
communi cati oA segilghtke esaaplshowvintihe Fagddhier foyrstexanpt ethdspshsanti n
Fig. 11 (a), where the.nmpobile station M5l conmunicates with the radi o base
station 10 BS1, ﬁﬁﬁe?ﬁéoﬂnbile station M52 conmmunicates with the radio base
station BS2, neasurenent diriectizans § of ddQuéeesi dFagigbeshbkénky aind
intensity are transmtted fromthe electric field intensity measurenent
control unit 11 $¥PPRESRRE tHet preseruse o i dRptT P%eEEFdns MBL and MS2
through each of the radio kasge @Qawgmg;gﬁgcgngiﬁggmnAgggQgh@gato t he
directions, each of the nobile stations MSI and 2 nmeasures the electric
field i ntendPty ¢onvieehénnal ezdMelibase stations which are currently in the
20 vicinity, and report the..nea t hr.qu the radio
base stations BSl1 and BSZ.%¥%§ no ?ﬁgM§%g??%ngﬁéggggﬁg;%?ggtP%g%%%r1the
radi o base statiomBSitioved esampdeconmuni cation area of the radi o base
station BS2. In 25 that case, as shown in Fig. 11 (b), the neasured val ue
of the electric field intensity of the radi o base station BS1 and the
neasur ed val ued THE t BESE| MODE| MPLEMENTATION (QF OFHE hENVEMIT DONase station
BS2 whi ch aﬁg reported to the electric field 30 intgn%kéy measur enent
control unit>11 of the RNC G hE oD RS RERt P HntMB1PEFES@Snpar ed. And
if the electric fhebftibhensillly blr amsidie yealliks Hageost ahé 0Ar BS2ns . hi gher
than the electric field intensity from 30 1 3 _JuN 20a3 the radi o base
station BSL by a predeternifiéd anountth§ tP19¢hgeradraR RReVWiD% dPStart the

control for switeni8g EREmEOBTYRI GRlkl MG R LI PR tePl cdhee PRRhLEtEkAL I ON
MS1 fromthe radio base station BS1 5 to the radio base station BS2 (a
handover ) (handoV@?lﬁw?nFBﬁéVérW°@ﬁ¢Qﬁtﬁkﬁiﬁﬁ?%ﬁnﬁk%ﬁ?%ﬂ?b?ﬁase station
BS2 is thatphat a |arge ampund Qfsddrd 1@ @aLESQAYLEL] S+R8IiRG US@d A this
case by the communications with tthe nobile stations M2, NMS3,

1 and 2) 31 and 32, two or more radio base stations

{here 1 and 2) 21 and 22, and an RNC 10. The RNC 10

includes a minimum bandwidth guarantee unit 14, an
electric field intensity measurement control unit 11,

25 radio resources management unit 12, and a switch 13.

Fig. 2 shows the operation flow of this

system. First, the mobile station 1 (31) and the
mobile station 2 (32) shall communicate with
different terminals in the Internet, PSTN and ISDN

30 through the radio base station 1 (21), the switch 13,
and a backbone. A description will be made as to the
case where data volume of the user of the mobile

station 1 (31) increases, and the radio base station

20



10 and M54. If the radio base station BS2 determ nes that it m%hl h3@35hort
of the radio resources for newly assigning comrunication with (-)]U Qle
station M5l (traffic will be congested), a direction is nade fromthe radio
base station BS2 to the radio 15 base station BSI through the RNC 10 to
suspend the handover of the nobile station MSl, and the direction is
further transmtted to the nobile station M51 fromthe radi o base station
BS1. Thus, the nobile station MS1 which 20 received the direction to
suspend t he handbvér?haitft REFSMIFY donmaunt et f bn eondpetdanwcerRdLRd omadi o
base station BS1 o] i.n K. 1 md st RS L fi.on r.adi o
base station BSZaFggg??s%?gefhgﬁﬁiéauééeuﬂi§%$$% Eﬁﬁﬁgaékﬂtﬁgggggfg
resources. The 25nRNCl120swbirels rtdoeinviedinim sbaregpoidtpertquisepdr doess f or

sel ecting nobile stgtions mhic@tare ag%table f or_handover to the adjacent
radi o base statiBAS oFSEAcRVSE {He BT | WNH OREL RB25SRB3CSand Ms4 whi ch
are comuni cat i ngedbtbhbha r@gied draisen st vdw o BS2Né&Rt 30tBedRi niAuanabl e
comuni cati on between the nobile station MS1 noving into the comrunication
area of the radiB2Pd¥adsfafigramsre 4ttt nkd r30F® BasEhst BLPRUBS2. Detail s

of this process Yhhliebgr3lhe hnduHe\b£00% desesibedcbat ghicWhen a

conbi nati on of a nobile station which should carry out handover and a radio
base station to @AteéRTERE RavdoVérimHobandel €6l re8dtbat useirs reguestted, the

se station to #AF ueTi ol : ;
he mobi 16 Stati BA°FR Fho Sarect St CaRbiAn i oh (handovertaro et o e,

when it is déci dédrt haemphe,r d&dico nbiasiangt at ¢ gusr 8E2namdeBS3 ofhard itthe
conmuni cati on of %0 Ehe nobil% station M32. at mhi%h the.hgndover is carried
carrle @) T

out (refer to th&25EE6ART " examySe) Ot 5 HEE T E Lt ABT Fsh&d "BEFween t he nobil e

station M52 and théepaddenhase o3t ainnsomSh andoBSBhbyebliceakandeverup .
processes (electric field intensi.t asurenment. and 15 reporting, base
station smﬁtchingnCBHPF5P?nandttHéyﬁgﬁﬁﬁ R1S% l%DB?IEe§F§ﬁF5nt%§2. I'n
addi tion, the nohihBest atti @heMpdHerd of et 1 ewlé or K@AMMAkeaki @S AWKt h t he

radi o nobile stations BS2 and BS3 in parallel, and further comunicates
with other 2@ coffiifféatPod &SRS T3 RGN MeeRNC 10 and the backbone.

Thus, if part of the radiomsuuees Mhsehspaaeipgededhar e calijon of
the nmobile station M52 is shared by the radi o base station BS3 (partial 25

handover of the #BBHPE Sfaftirart INER)Whide Parives resbarebsitselihe amshil e
station M5l novedet ot he gBE@%@ﬂEﬁ)(¥Ef%f%ﬁ(ﬁoﬁfﬁ%réﬂbofgéﬁetﬁt%%%?n BS2

comuni cating with the radi o base station BS2 can be secure In this
condi tion, the RNEd10 webburesnenagradreehandgoier1pr o€bes reflithe nobil e

station VS1,5speaded La Ko ARoNs dreler 19 (d)aln.Figy delecThat is, the

RNC 10 directs resunption of tthe base statton swtching control to each of
the radi o base 3@dditional radio resource corresponding to the

increase in traffic in the radio base station.
However, the radio resources of one radio base
station are limited, and runs shcocrt of the radio

25 resources. Then, the radio resources management unit
12 inguires the minimum bandwidth guarantee unit 14
whether communication of the radio base station 1
(21) with each mobile station is satisfying the
minimum bandwidth (S3 of the operation flow). Upon

30 the inquiry (S4 of the operation flow), if there is
a mobile station for which the minimum bandwidth is
not satisfied, the radio resources management unit

12 will select a mobile station (the mobile station

21



1 3 JUN 2003 stations BS1 and BS2 and the nobile station MSL. @Hﬁwm Y,
t he communi cating counterpart of the nobile station M51 is sw tche

the radi o base station BS1 to the radi o base station BS2 (handover). 5
Henceforth, the nobile station MS1 communicates with other termnals

t hrough the radi o base stations BS2, the RNC 10 and the backbone. Thus,
when the nobile station M5l has noved to the communi cation area of the
radi o base 10 station BS2, possibly causing a traffic congestion status at
the radio base statPén BS2,thife darhininiebor cedf or redhRuRRES iSEA tetween
the nobile stati radi : [ S2_cafp. be r.ed . maki ng
t he adj acent rad?ghggégégghgﬁgkpf%ﬁﬁggﬁg:%rgg%gtg?hgﬂhgnggsggl?gﬁgé)

i ncl udi ng parti afobhandaovgrinomfouthechmbidmdgtati oAswaethchasnamechdyls,
comuni cated with the radio, base_statjo S2. . In addition, by performng
the above- mentioned process' ¥or %trﬂﬁf'hﬁgbgf’ec&o&si%ﬁs L35 L c%tfﬁ:rﬁorréac'ti on,
20 reliabl e commuhaeatiiorscahda gihedt tol @St ARy f bl enskakiie)s and
possi bl e. As nenthoned ahove, in order. to enable a communi cation between
the nobile statibREMBRPAoFed %o 4He Hormhint 8381 BRdaFBASof PRREY 88 dMFase
station 25 BS2, andcthecr adica dass siatdpni BEraonesnned, thie (agligetion
process is performed to choose a nobile station suitable for handover to
anot her adj acentPpr&fi §teadensidiaomesltifenee b nobile statiiens MS2, MS3,
and M54 which ar dy N G i ' | .t he [ station
BS2 (referring tgh %g\%ﬁnéhﬁ e(lcg;, pcfgjl'cjéésjgdmﬁgﬁ?gh{:?sm%gg}g@%%?di ng to

t he procedurld spechfiredl lypighdvn in Fig. 12. In Fig. 12, the electric field
intensity 33 measur enent ntéq%eyﬁé& %& 8%0%9% gN%OFer r&cls on

subordi nate nobile stations't'o nmeasure the receiving eleéctri cFiely
intensity of thewtati enbadd gizticon of thaddho chesbernwbi kkestabisens are

communi cating and. 5 which are adjacent to them And each of the mbile
stations MS1 andgNEZmﬁ868WW§%FﬂghﬁﬁﬁghTéﬁn a?arggl?hgaEFeEFPﬁéopiépd
intensity to thewRNEh1@he addie rasicubese ssateodstBSImasd B82ed on

respectively ((1).in Fi%. 12). 10 Further, the radi o resources nmanagenent
unit 12 of tive 16281 Ce &S BHIF HMAMIFREP D HRERTERELPBNs BSI, BS2, and

BS3 to report the usage situati o REcthb8 £adi® o8O R i NG @aciLHf the
radi o base stations BSI, BS2, and BS3 reports the 15 usage situation of the

radi o resources YBOfReVPadico Alesdif dek HawhgedRAY 1Rt 12218F 9@ ANC 10
according to the,dbpechi 9% feP)anidbifd goj];l@%e £sqt Be-bobarERli onhgndi cative

of the radio resources usag€, a ratio of the maxi mum anmount of 20 radio
resources pernittredipobasgcts trigbidre ©hait i loas cohruhpcaestgamornteadh radi o

base station, totggerggqgogg§%q¥ég§zﬁggf@g$yeoccupied by the nobile
ft o) C

station, an occupancy rate o era resources in each radi o base

station, and theahfiktheand itke wsed p@Hs floke exBuptberWiensehie odl edteric fiel d

intensity plurality of the methods may be used. Further, radio
resources is assigned to the radio base station 2
(22) so that the radio resources of which amount may

25 not be less than the minimum value of the amount of
radio resources defined by the minimum bandwidth
guarantee unit 14 to this radio base station,
setting up a new radioc channel (S6 of the operation '
flow) . Next, the electric field intensity

30 measurement control unit 11 directs the mobile
station 1 (31) to supervise whether the newly set-up
radio channel is suitable for communication via the

radio base station 1 (21) (S7 of the operation flow).
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measurenent control unit 11 receives the report of the neasureg val ue of
"the electric field intensity fromeach nobile station as ment} JEH 280Bov e
and the 30 radi o resources nanagenent unit 12 receives the report of the
radi o resources usage situation fromeach radi o base station, the nobile
station managenent unit 19 of the RNC 10 will perform 34 1 3 JUN 2003
eval uation of conbinations of a nobile station and a radi o base station
serving as a comruni cating counterpart based on the reported neasured
val ues of the el eetgjerhiekd dit engidin; Adi dhe £Rdi 01 ackesRUIEGRS qusage
situation. In addition, a conbination of a nobile station suitable for
carryi ng out hanthovensbagetearsuremegvalaattionl amdifa tadddorbase station as
its handover desé&ggt%ggnisfs Iecggqm%gq% in F%ﬁ. 12),. 10 The result of the
sel ection, that T5°CPh&°Bofbi FASi SRS He Wbt e §¢atPorSRETFRE radi o
base station as hieabamndavenndestiinatimon tsdnotiésedrto nashgehehite radio
base station% BS1, , BS2, and BS3 fromthe RNC 10 ((4) in,Fig. 1%@.
Subsequent | y2 t ha"4E hAndBREFOLS RS i Uit For The SBLEER&S B5i | e
station to the raghRebasenshath@rn RHdHLOMNat 498 {hef ekdlie Bage 11 (C)
©) . Evaluation of the conbination nmentioned above of the each nobile
station and the $&¥F&°Bade (23)stt&t (Thf KA YT BN AP BHABAI EALI ng
counterpart is mBdecAsnEObhAELd ¥ AL & £5a 84 50MIURLER!i(BY count erpart
to each nobile station, a radi o base station |ch gi ves the neasured val ue
of receiving el eehheiepreiretdonntfdsilt.y A5 tisest rong asdpossebbaricessui t abl e.
For a conbipati radi se st at | Si d bj stati S, if
t he neasureE%vaﬁﬂ%gégggﬁggt§F§%Tﬁ§Ié%Vk?égﬁtgﬁ?srng? F%geefa ﬁggfgﬁ poi nt
is expressed as &iupcthenreflivhéaseasitedi val 2ie (P2 ), oantihehel ewbriile fiel d
30 intensity f (P,~).._ The | yation pqaint. f (Pi i s _defined based on an
eval uati on points?%%?anag éﬁganHQ1%ﬁiﬁg%ifh?né?ﬂﬂaﬁégénggtHF§ &x8rpl e
(refer to Fig. 18)e tbmin&n3dppased dfhathd heowi Dpestdynani €xr3m the ~ ~UN
zaa3 range of the recejved electric field in a nobile station is 4dB~,V -
64dB~, V . Wen the hRaBar&d SVATIE P 1)t neC rekei Fadiel BEsri SRt from
the radi o base statz2on soRph etRARt NEY1 GBIt i K)o Wk ol . CtheaRt |y

conmuni cating with the nobile station MSS becones bel ow t he above-nenti oned
dynam ¢ range, t$elBGRLOLt PE’FipsisntEde @ EHorRed zeYBCPEPREYSEthe | onest
point), and the eval uation ppidys it {&hY) tRESOABEqbIE - 1Q higheri Ong hy one
like "one point", "two points”, "three points", and "fodr points" as the
measur ed val ue Pegubpreflevéltdctivinefiwisl tanteweeryipecants lihdnhitdiser
Therefore, it ingj t h i r. 1t he, ev i oi.pt _i_,s.for the
conbi nati on of t%%g §§8b??%l?tgpﬁéﬁnﬁﬁﬁghﬁﬁﬁtﬁ%ggggggc agg §F§ffon BS
which is th&Ocurvane tohrudecanicey acolrerpactrreéeheennfefddsingabiine t hat t he
comuni cation w is.radiig base station BS; is_naintained _far the nobile
Sation WEs | 20 CREORRBBRGR AR R HEe nohstrRUty A BaoR1 =3 hite
received electric field frame radilobasehst atcond( adpapdrt ot athieon) BS
which is adjacen% tg the radi o base statijon ich ig currentlé 4

conmmuni cati ng wi tHPEREShoBY P& S8t SO VES Hetbnet™B5eBEP GG LS Mode
above-nenti oned synanecprasest linkeddicasen ofhibhesyaden , basenst ation
(partner station) which serves as a conmuni cating counterpart nentioned
above, the &Bov -%%E??6n§8e9$QQh%iQﬁfﬁxﬁ?ﬁt$°?P$§?l?snmfeFBQ E@RE i ni mum

point) ( and thep30ceyahabhon PNt dad s g becopesiibeahisalrer are by one
i ke "one point", "two points", "three points", and "four points" as the
measured val ue PFadyp rRECEESEr itd e il inwe pRneyiBERoAES SElFE IIfidgher . 36

1 3 JUN 2003 Thergh@hficht ihRdiaateodidtchderDhgheratBestation 1
(21) and the radio base station 2 (22) by adding up

30 the data transmission capacity of both
communications. When it still runs short, the third
and fourth radio base stations will be selected, and

the minimum bandwidth is guaranteed by communicating
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eval uati on point beconmes for the conbination of the nobile station MSS and
t he adjacent station BSI, the nore desirable becones the handover} §fJUNHE03
nobile 5 station MSS to take place to the adjacent station BSS. Nanely, it
i ndi cates that the higher the evaluation point is for a conbination of the
nobi l e station MSS and the radi o base station BSi (whether 10 the partner
station or any of adjacent stations), the nore it is desirable for the
nobil e station MSS to comunicate with the radi o base station BSi of the
conbi nation. Furglen, sas,ape@MNicali O Loind €1 pabLsof Tha ayaeill @ fase
station, a radio base station that can provide as nuch radi o resource as
possi bl e for thethebbressnat iioweand ozt ubyclvdesi thdl mobTher eteteonmshen a
ratio of the ano f [ r-adi ur rmtie t bile
station MSS and gggf%el?gg‘idg%p]es%ura%e%%:& ug‘?c?yggc%%lgega gocg(rgn%ﬁi cation
is set to r~ in sehatibos t(hetrdee Icard NAX i Dh aidthe, r addothasanNst ai.on BSI
and the nobile stati and .a rate of the radio resoyrces usa in the
radi o base st5ati% eB%ﬂC:VS sé‘tnctldmiﬁsi %tW%‘F’Pe@ﬁBﬁHFﬁaj e\gﬁlaﬁiﬁg?t@ﬁ poi nt
for each is expressediby tuectsiQis0lsgridtang g3cémMbininbgesneet iwel y.
Based on an evaluation point table such as shown in Fig. 14, each of these
eval uation poi nt 51§l €{ECFTafrd fg2 IR 1)t 4RS Her i HRYSUBEMPREN CPRETPAti 0 r~
(rate of use) ofyhhe amourphOf S MRS @O rRSQNEERSnRELAIL 89 t @rldhe
nobile station MSS to the radio resources actually occupied by the

comuni cati on i sthe- sgd%sht A8 .37he lexgample NwDOORBe evabpati 6R1psitanggl/ (r~)
is "four points" al.ghest. - e; eV. at i;on poi Gr~)
becones thel{éome?g%ﬁgngk}goﬁzllltls%ceg S\Qt%?ée}gejo%gi lnrt(:?sﬁ,'bj“t\1/1\/() 5§i lr%!tﬂtse ,gln';Lg:rie
point", and "zeroipouats asget e 5dshgetatehe ~upetores thecliatgend Wen
the current traffj nmount _of the nobile station MSS i.s_snal | he usage
race 1 ol 1) oS ORHE R e R 5 b T €551 SORGN SPot "ehe. amal
amount of the radpstteasucdesdial Myravathalbesé nsaatadnhaeedt tradhe 10 base
station, and handover of the nobile station MSS to the_adjacent radi o base
Station will be G48)STEGAPNGE S & Her OF At AP ORCEpedl SBEcSIEB dRe hi gher
(the anount 16f cepwuUALCatiedNs nNtRCILAFAADY , f6dE0QeN EeY FRAABMLISEON el ectric
power beconmes the 15 larger, and it will be difficult for the nobile
station MBS to cOhAfinPRat® iieh SRS s2antR? Arerphseast sE96R1 FREr &Gt e,
the hi gher the eéalaygt mepinQi Rttt Hidd ~Initheitat8dbgatas @ﬁ%‘ttr'éﬁm on that
the nore it is suitable for carrying out the handover of the 20 nobile
station MSS to theJRdjab¥ntthet stiisdre Liywelor HenisagéSotat é5R, dflvhéndadi o

resources in the;£adi onbage Stathand Pardngr statbaphuAfaniah is

performng the current comunication with the no station becones 0 25
20% the evaluatPehrpdicads by2 thR1)cambitbng wol ke sl St héSKi.gRést saste),

and the eval uati 95'4p9.EBE>ﬁ9%n(g§|t)o b&fémié%ﬁé"fcgi (gpe£r?g$mt§gsq_g% Li ke one

point", "two points", ree points", an our poin s the usage rate
Ri becones the | argesmithengf roeiraéhe 30 hi gher the eval uation point g2
(R-) is, there is the nore rgin i@hthe r adi esources in the radi o base

i o [
station (partner station) T ch | Erc%an hi caFi ﬁ‘&bvbi h 1 178bi | e
station, indicatcogpthantt ket38 this system is equipped with two or

25 more transceiver units for communicating with two or
more radio base stations, and signal splitting /
combining units for distributing user information to
two or more transceiver units. In addition, the
structure of the signal splitting / combining unit

30 may be obtained by eliminating the combiner in the
upstream circuit and the splitter in the downstream
circuit, and further using one input terminal on the

upstream side and one output terminal on the
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1 3 JUN ?003 conbi nation of the nobile station and the radi o base station
BSI is suitable for communication. On the other hand, if the R df3 3UN 28 o
base station (adjacent station) BS1 which is 5 adjacent to the radi o base
station which is comrunicating with the nobile station also falls between
0% and 20% the evaluation point g2 (R) is "four points" (the highest
score), and the evaluation point g2 (R) becones the smaller one by 10 one
like "three points", "two points”, "one point", and "zero point" as the
usage rate R bedowesttbeml ariger .inTherfefarece tiethi pher thprevahuaid on
point gz (Rl) is, the larger is the anount of the margin in the radio
resources in the?PQ¥fo base station BSL 15 which is adjacent to the radio
base station comuni cating gid h 4 he,dpditgeStataRiodnd 1oty .| RdiLAt8s that
the conbination of the nobile station and the adjacent station BSi is in a
suitabl e situatibp ¢erespineni ¢dgitorthd mininemikandsidahl de2d ried Wandover
the nobil e statign .t.h adi.q :has tatjon:c ngky i.cating to
t he adjacent%rad?ou égghétgfﬁo%é enq¥ﬁeﬂ%%r€$nygégu%% 8?8?qufa i'o
resources i s smathei naovhrelseuradiso rasgatent oun?2d {parhnesest ati on) and
the radi o base station,(adjacent .station). adj acent tq.th artner_ .station
serving as a co ﬁf%g%%ng%oWﬁhgzﬁnﬁt%gl%P%n%@?erggé?i%ﬁgetﬁéFgﬁqyﬂicase
wher e t he nobi | ef st abhashmag ncermaimiicatte byalestpbieehiipg biEnksewi th a 30
plurality of radio base stations. In consjderation of this type of the
situation, the n%%?F%t%Pﬁt%gﬁw%anﬁﬁéﬁﬂﬁﬁc ¢ i%l%QEFﬁat@?t%8ﬂﬁhnépﬁons as

nentioned ahove @étRoADBIfl §ittidly Yt ik @B redli @olBERaBPonslIndlreNaQ003
station, in addition, ?lves an eval uati on point D about conbinations of a

mobi | e station ahHIBnElEF tHdCe figdih PN Sty i 9Rsthe Badipnkéde The

eval uation poi ntsP.isodefisngd Rased ¢y, ahevabyat£08+2:PaHAL takl e as shown
in Fig. 15 for exanple. As for a nobile station, it I's desirable to

mai nt ai n t he ongdehjodomfumilydmidor miiahl tthet ¢ achwbbastisnat itbatad aaveh as
possi bl e, and ev L LE TS c ; pcatin erpart of
the 10 nobile stggf%nr?émsaftEﬁga%%gt%?ﬁégéégg?%gggggas?g%i%SE?M1 e nunber
of the radi @d5hasthatatbohdneer thwistecmaithdds deseéredstobbe . adesrml [thas
possi bl e for eas controlling the 1.ike..Fr such _a_vi Qi nt, the
val uat | on poi nt - Fa-aef Pred 5o SRdrd i £y €187 RS ToRs FEMRCL he
nobi | e station nmeestarrest be corrturicatmionimbihhbahdwiddhowbhds® that | on (own
station) with which,a comunication is ongeoing, that is, a.,handover of the
Tobi | o st at i on DBSHE° RER e Toi Bdd. THESHI hssPeeTatiation pari o
"five points" isngikveAdibn cad@indlOmay hee eyat ugpi pR1pGERE Becames | ower as
the nunber of the radi o base stations after switching the communi cating

count er part 2% aSFbBFFEIsTRPIGE iSTAeest Mt whBfeS25eEkedcdMtuiat i ng

counterpart for hhgemphulie Haald A dSiew tshedrt eha Bbukakiiby afidwadi o base
stations (two, three, and nore than it), the evaluation point will be
hi gher when the Yadte baSeedraitior (fovh &t bR TonF1iki BRESEXFEEMGr mi ng t he

current 30 comuphbfRRELON NS + NGl yded d i thee rRgL 91 Bage 84 8L ans At &, t he
switching than when it is not included. The nobile station managenent unit
19 performs a proeesyreoithselededting @ CorbindrFensétyaaad repoazyuNe003
mobi | e statiqn apd.g,tradi,0 Qage Séoatdeqél?ﬁh‘%ﬁé‘b&ﬁ oLt e mAid;e station for
new y conmmuni cating aftér carrying out handover Based on each eval uati on
poi nt as nenti onebdaabeve whfichheheoms diat | oasovfcasnmpbnkbgelhesttaturort arid a

radi o base station..This process is. perforped as follows, for | e.
First, an evalua??gﬁypSFﬁt3@—3§ﬂiﬁﬁé%hﬁfngeflgog?gpﬁgg%ﬁ§§'c&ﬁﬁﬁﬁﬁ%ating
with the radio basectric field intensity measurement unit 12

determines that the newly set up channel is suitable
30 for communication, it directs the radio resources

management unit 12 to carry out handover. The radio

resource management unit 12 controls the splitting /

combining unit 15, splitting and combining signals
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station BSS after handover, i.e., the evaluation 10 point yl~ for éqﬁ

conbi nati on of the nobile station MSS and the radi o base station B i,N@@ﬁng
each evaluation points f (Ply) , gl (r~) and g2 (R) nentioned above is

cal cul ated according to the formula presented below. 15 Yip=a f (Pm +~ g~
(rj) Y g2 (R) ___ (1) In the above-nentioned formula (1) , cc, ~3, and y
are wei ghting constants predefined based on required 20 conditions of a
system Further, a final evaluation point z for the conbination of the
nobi | e station MSSrafdchh@opadieo shade ot at$brel ke capenphiies dsiomg -t he

b ti oned i i i Zeyk g1 --- (2-1
abovenentioned eyal gaLi-on.pai Ql%ide.O( rirgefsedéu%ﬁeglrg?%a(?émglﬁt }JXI:Lt+19 ( )

And, for exanple, as shown in a eva ron value which is
cal cul at ed accorddngr80st shehewadliave for mhat¢Ridy ikessbpgaerilzédr n t he
managenent table forna% Lor ea%htpf t he ggnbin tion% o;l.l\/SZi NB% %nd VB4
that are communi TATT R APEA St FEAAGY PR $EAT oAU BS tRaf T@ R Bb&come
congested, 45 4hd Ibhe2bR3 amd thike 1NMdH | €h 8 ahh obhdBathebnkag sant er ed
into the conmuni cation area of the _radio base station BS2 and the radio
base stations BS2f B%% °BS8Z24d@sS 1&W) Further, the eval uation point z

abou_t the 5 conbi nation of Etihge. @@ﬂ&uﬁ@ﬁé%h?ﬁ@@ @QQmFW@ E«%‘%Uc@l Raggd
stations BS,1 and BS|I Z and the conbi nati on of the nobile station MSS and

three radi o basetk¢abPpBAyiBsh mepSiux irghdiiBS1 3l Gr ehehl ewparsgdsgscording to

the formula in Q respectiiwehtm Ll i n s 2 D.-- ) Z=
(Y~y +Y~z~ +Y~3% g isans it 124‘2_ I rtgﬂel% %vae(f n%%\%{loﬁgﬁgf SPrCrlul(eéé: (2-2)
and (2-3), EO015 ¢emmunsighitiong seomvsicntis RRetheed tachhef hehdoxisave

menti oned radio tation 11, BS12,_and BSi 3 i | ected i he
descendi ng orderQ§§€?ﬁe%%§§ﬁﬁﬁgge%§p%ﬁma%%§Ue§§%§°Y§a?ﬁ?s88§F8&ﬂ§%ed as
above to the radfbobaseénstaki ayscarbidafed v tibrébentobnienstiani,onh20 MSS .

Th | uat i ints.z calcul ated hove, f nbi nat | f each nobi |
Station NSS and B°BROFAFIt JEE8 558 WH ned rBe oPBases b at Pins Bre added

to the managenenéximple,apetheen ithdig:itedn 163 MWenthbepaeragareric tabl e
is conpleted as nentioned above, the conbination of the nobile station
whi ch shoul d>carP§28HE ehahdevenPitd Ahe3ali vs®asanet atf oRToP ¥h@ thandover

destination will+88 bemmehecked oM tsmxwef@é@n@@lioofhghaaagg@g%mont able. For
exanple, with reference to the managenent table shown in Fig. 16,

conbi nations of fheWhobSPECIfaAdn YBSS BnEPY hehe adih o pR3ishasionad 1 3
JUN 2003 BS1 are,geahchgd ane heOn& dubdife 46546RdEPENET HES an error

detection function. For this function, CRC (Cyclic
20 Redundancy Control) which adds a redundant code may
be used, for example. The throughput in unit time is
obtained using this facility by disregarding frames
if a frame error is detected where, for example,
there is no retransmission performed. Further, when
25 the measurement result shows non-fulfillment of the
minimum bandwidth (S13 of the operation flow), the
minimum bandwidth guarantee unit 14 re-assigns radioc
resources and a new radio channel is set up.
Fig. 8 shows the fourth example where a
30 handover system 1s applied to a handover between
systems that use different communication protocols
for the radio transmission path. Structure of this

system includes a system 2 that has a similar
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of the evaluation point z, and the conbination wth the highest eval uation
poi nt, other than the conbination of the nobile station andrhdiNdlBhse 5
station which are currently comrunicating, is selected fromthe

conbi nati ons. This neans that the nost suitable conbination for

communi cation between the nobile station and radi o base station in the
conbi nati ons other than the conbination of the 10 nobile station and radio
base station which are performng the current conmunication is selected. As
a result of sel eBtrB§tLKe EOntsomaardniofak rxafibl¢e andt Pemfammsr adi o base
stations as nentj €l i X i Lo f e nobile
15 station MS2 a%§8§%8§?§ igpggsaglsc%sna% gér@%szé}g%%&ggg :Egiglsteﬁggt 5%1‘@ When

t he sel ection of syhtemodbundeiron tofelitheambhbilat shasi oheMsadand t he radi o
base stations BS apld BSB.li S rr%(;itg‘l as, rrencgjg ed a@ove t he h%gdover 20
process is execut®d BESEI ISR &Pt ors ot IHE" RNEM B AS 2 k&Rt oned above
(refer to Fig 1gréeprolCamsequernt lyystide TomaIinkcatkagpteuntetparst of the
nobil e station M52 which was communi cating with the radi o base station BS2
is switched to tR@SPadFBepa¥e R St 3oL ESSRARA B3 tHAr£PaP RAAdover).
Al though the exappkesiBRERODEHFOAUE- Hessdided, thgccase where the radio
resources in the radi o base station BS2 will run short when the nobile
station MS1 noves into the Td@mfksesni bningbadss dhet Rebridd ¢Usdsle®rst ati on
BS2 (traffic con LOR) i gl & b r ; n anmount
of data conmuni cgﬁg%lﬁs@o?ngn?)o?% Iﬁl)é[e&i:rm |'Igms}%a<t?|r %ﬁé}%ﬁ%ﬁﬁ%%@g%{j VB4

whi ch are cdfhunstatingswilhkrehd 45:d 2) ZYUMR0D3B, r addo thas&N§t dtdi.on BS2

i ncreases or whe bi, statli start. comuni gat i with_the radio
base station BSZ?hgagglwngBalg}%olrutda%ggeq%fet e Tadi ob‘?réév(‘)'ﬁggg’sgiur?rtaﬁlécereadi o]
base station BS2unitFu#at hetptalddiouginddwetensrbe? afidt be,camlkei eakicans of the
nobi | e stations gnd radi% basg stations which are Sf| ected was . one in the
exanpl e nent i onel*&68vel PP SEE N SCAT M SRt CURGT O L AUBEGr ditire ¥ IS

conbi nati ons of pebiiberstatirers atrhadbradh aubasel 31 abhanshkhatvibeeonme the
comuni cat i ngﬁ counterpart may be selected. In this case, the conbinations
are sel ecteda n the descendi ng order of the evaluation point as nentioned
above. The nunber of the cambitiatd ofss€an, bendeti;nednbased o 15

rel ationshi p between an _avail abl e anobunt of the radio resources in the

radi o base stati 8HSt&Rd 1t R8dr &disy FeFbukte s e r eSbfMa 2ndBiel e st ati on
whi ch newly starts GrHUR Gafd AlyK bynhandovecar & e cakl iy and By
nobi |l e station where the anobunt of 20 data comuni cations increased rapidly
in the conmmuni cathenmintipumhdangiidtdaseuatantien. unit 14 of the

20 system 1 and the radio resources management unit 102
of the system 2 are also connected through the
protocol converter 18. Here, the communication
protocols of the radio transmission path in this
system differ in the system 1 and the system 2.

25 Therefore, in order that a mobile station complies
with the communication protocol of both systems, it
is equipped with a transceiver unit for the system 1,
and a transceiver unit for the system 2. Further, it
also has a switch that switches the two transceiver

30 units by control from the system 1 or the system 2.

Although operation of this system is
almost equal to the contents of the operation

described in the first example mentioned above, it
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Further, the sixth exanple of the handover system concerning the

i npl emrentati on node of the present invention will be descri bed. Ih3ﬁH§2m3
si xth 25 exanple, each nobile station autononmously switches the radi o base
station serving as the conmunicating counterpart (a handover) based on
comuni cation conditions. For this purpose, each nobile station has the
simlar function as the nobile station 30 managenent unit 19 provided in
the RNC 10 nentioned above. In the sixth exanple of the handover system a
process is perfognedeasCondithatl &1 4dhinindus WANIRO8BhPEAERHHER A NSAOWN i N
Fig. 17, for exanple. In Fig. 17, the radio resources managenent unit 12 of
the RNC 10 requi t&sCamPepace tasomtl tthe g/ afddbP | re§orseeasBgapIemepadi o
resources fromeach,5 i S .at i Eﬁﬁ}t , (L)
Each of the radigIq gséggtg?$5%§g§%39%822§32n&9%% rep%??g fﬁgggggéfé§f11ty
of the radi o resBurtksrtothke meadico ressouross management unit 12 off the RNC
10, responding to the deman 1). .10 The,radi 0o resource_nmanagenent _unit 12
reports the %nfog%%tﬁgﬁ%ggogtgfﬁbt' mﬁ%ﬂﬁ?iﬁﬁﬁ%ﬁrfﬁa WSBFgeﬁsgguPBég in
each of the reportedoradhe Base et @& i HBSGle BSPormAdiBH3wi@heaakhof the
serving nobile stations, e.%., the nobile stations 15 M51 and MS2 t hrough
the radio base sPEPFHNEIBSIIENPTESP DY COERMCRF tReWhBBi PEISSAEPENs MBL
and M52 neasurespibfebBChY RY EIRGE IdLs fd@hdht nbenshbiY of FaBLLREERQ base
stations that are adjacent to the radio 20 base stations BSl1 and BS2,
respectively, under currentf\@difini cilte ohlifhdesasedcorft kbeaP@ndBigs ty of
the radio regourcescil LBACLIN:QPASR ShAl] GRsh bt ¢BnaheqadbaceRk to the
radi o base station under current ‘comruni cation notified as nentioned above,
25 and the neasupedserteiivivegtdloectwild fieldesarehedt y Inenhisnéd ftabove,
each of the nobi (e} : cal c th I i.on poi nt

t hat indicates t%ga@ég%éeQ%FMF#E%%%Fggévgﬁés%E%#fé%c gPE%?SHgtgsseg'Station
for a conmuni cat tngfEdantengarstt itcn tdwen B0k ivbj | eosi dki emacanaer ned, |ike

t he exanpl e nmentioned aboye (3). The cal cul ation hod i he sane .as the
rothod ment i oned T ACERGSF FPEh MRRIRHEF b DA RboDaSEa FaRGEREn e T he
nobi | e statilen nasagebedtedd frol3 mHN IOt aidndOyhikachref the nobile
stations M5l and MS2 further creates a managenent table as shown in Fig. 16

that describes tRe™BYAFGALIET Poith SHOr AR cDRDF AR 0AE90fFPEhe nobi | e

station concernedeagdcbdeachife therdiatid basenghabiopsevhiceh take
cal cul ated as nentioned above (4). A notice to each of the nobile stations

MB1 and MB2 of tHeIRAPBENEEAGS &SGRt STRL RS 1 abl e radio resources in each

above-nentioned radi o base fl} s{Ati oo éémﬂ@g§caki%%se%%ﬁkd%“%yﬂﬁHfﬂmed
interval. And whenever each of the nobile stations M5l and M52 recei ves the

notice, it @bdatEeBet hendoylegatsivegsvinrlalekes i bedthist héfinggampdte t abl e
mentioned above basgf,onelihg Natd.fiad, 4 of LBl gNLand Fhg measured 15 val ue
of the receiving elegFrlc flel§ |ntenS|tyq%rom
In Fig. 9, radio base stations BS1l, BS2,
and BS3 are connected to the RNC 10, and the RNC 10
is connected to the backbone. By such structure,
25 each of the mobile stations MS1 through MS5 which
are located in the communication area of each of the
radio base stations BS1, BS2, and BS3 can
communicate with terminals in PSTN (Public Switched
Telephone Network), ISDN (Integrated Service Digital
30 Network), the Internet, and the like through the
radio base stations BS1l, BS2, BS3, the RNC 10 and
the backbone. While this fifth example illustrates

the structure with five mobile stations MS1 through
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each radi o base station. If the communication traffic in a cer{3ijuNrggi o
base station increases and it will be in a traffic congestion condition,
the eval uation point of a nobile station which 20 conmuni cates with the
radi o base station for a conbination with one or nore other radi o base
stations becones higher than the eval uation point of the conbination with
the radi o base station under current conmunication. \Wen the difference of
t hose 25 eval uation points exceeds the predeterm ned standard, the one or
nmore radi o base ¥%at FeRBugdredined vdrtd Jdieeciltteasradiko coafiinstatings

counterpart of the,mokhe stalkay cqaes ned 3o, el Lhe yabhle station

aut onomously 30 swifches'itse to the ra ase ation of the selected
conmbi nati on as t$eecofmusildat iligidcedntter part as nentioned above (handover)

(4). Henceforth, the nobil 3 Stf:}'{a{ cho corm*runé cat es W th 46n 1 JUN 2003
other terminals through the SwitdHEY $adi%® bale &t BT 5AC Fle 3RAES10, and

t he backbones | naspthed handoeemodyisice moasnahioyes; i @ashs ppbehe skati on
manages the eval uati on about the 5 caonbination with the radi o base station

under current coRhENFEREEEN2SasdosThe® Eorfbi ndlions with one or nore radio

base stations, and each nohij & ;sf ati®n W tRGES1Ht Ba SORAENELGRAENY ¢
counterpart autononously based on the situation nmanaged. 10 Accordingly,
the RNC 10 does hbelHakdtes sipivade ashe eaadituad b pbi weibf 1L heté6nbi nati ons

of each serving ile i a r.adi st at4 on e a nd t he
process | oad of {rﬁgi%éé%%hirg%ﬁi ﬁ%&gﬁgﬁ%mﬁ,i%hegggvgh%hgg¥§§%I e of
t he 15 handd¥er ¥siakectheereniang lichaentplermehtaibdon. nbdetbert heéhpr esent

nvention w il beydesgrifed, i e SRentd Lxanpl e, ; gach. fobile st ation
switches the radio base station as its commini cating Count er part handover)
by an aut ononousuxcbnt t8l. Fasechotri 120 scatmuni csnramercamti thonsiosimlarly to

t he sixth exanpl e ntioned abave. .In this exanple,.each bile station
chooses a radio a3 u?%’gf’i SRR E TR S 8¢ each mopifededtlon”and

each radio base station which should communicate
15 with each of the mobile stations, using an
evaluation point table that i1s predefined from
viewpoints which are mentioned later, such as
recelilving electric field intensity and required
radio resource. In addition, according to the
20 evaluation result, an optimum combination of a
mobile station and a radio base station for the
handover is selected from the combinations of each
mobile station and radio base stations.
A description will follow as regards the
25 handover performed, for example, when the mobile
station MS1l which communicates with the radio base
station BS1 moves to the communication area of the
radio base station BS2 from the communication area
of the radio base station BS1l, with reference to
30 Figs. 9 and 10.
As shown in Fig. 9, the radio base station
BS1 communicates with each of the mobile stations

MS1 and MS5 which are currently in its communication
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communi cating counterpart w thout nmaking a nanagenent table (referring to
Fig. 16) as nentioned 25 above. Here a case is assuned, for exanpég g@ﬁre
communi cation data of a nobile station which communicates with a p%
radi o base station increased rapidly, and the radi o base station 30
concerned turns into a traffic congestion condition. Each nobile station
processes according to the procedure shown in Fig. 18. For exanple, the
case where the 47 1 3 JUN 2003 conmuni cation data of the nobile station
M51 whi ch comunized esanflt hheheaddd basasBttmMBBS11Encr eases rapidly,
and the radi o ba op. Bl cerned is Jd,nt ' L0 S
assuned. In 51%§§?§%§%%g?ﬁggngggﬁeagghi%ﬁ'QgﬁI%%%%%%egggg?gh%uﬁgbdf t he
radi o resources NMEB whaxd MS4neWiyhneededdrrerttey i fxcr eased anmount of
comuni cation data with an, anmount of the avai abl§%£adio resources Rl in

the radi o base stHTORBIELPBPEFEED oM 35°16°ntht F8Red above

(S1). If thesresibpiDé theteenpPASISCAhd SHdatol Nee agpant off MEDE avai | abl e
radi o resources RL in the radio base station BS1 is larger than the amount
of the radio reseRfEeRIRBTLAAL SESUFARTS edtfe SR rehP| gh@d 4BovECEYES in
S1), the 15 mobileg;gtation MSL will maintain the communication condition
with the radi o base station BS1 (S2), that is, the handover of the nobile
station MSl is not nade i nAshishawusein nig hel bt her , hahérei fthehaopidint R1
of the 20 avail a [ e ' ve- Lope d

Station BSL s oRerteett fsh ERET PR Al TR a e PR R SRR
needed for the da$h, cendunhheatobris by ttdei ooz stannonchBEsagitdnti oned
above (it represents i n_S1), th§¥nobu% 25 station 1 .neasures the
recei vi ng el ect rra 2 RE&Rs ISy é%yr%ﬁﬁ%Pﬁﬁggn t StFSHS 882 and BS3
t hat are adj acentotothbereadi@ ibaseldaddion BS14d SBptehbidgdiatcieon, priority
of the adjacent radio base stations is decided according to . the nagnitude
of 30 the receiv?ﬁ@n%TéEFﬁgchPEI&%QHQ%ﬁﬁqﬁﬁc e HdbiNEeBEAYon MBL first
det erm nes whet hggatheepbget Eogtfigl did it ensidy £R&MrAcr adi @obasensteat i on,
BS2 for exanple, that ranks the 48 1 3 JUN 2003 highest priority

(provi di ng tRe hilgRheBPlidBenttig d%edtTh @1d I3 i HeeRdpbypars &df NG ent

for communi catiop, §84) pakt ther8leed He f40d hdnt epskbyqhagneb sukficient
for communication (it is NGin S4), 5 the nobile station 1 wll maintain
t he communi cati oRLREEHiPAE  r dich Ipfsxe Ml BSItahandevEElsasgedded). |In

this case, the radi e atl ; S: 10.res e
conmuni cati on fdﬁg%ﬁ%pﬁgbfﬁ% %?%?F?ﬁ' f§%§$h}% t gl%g ??%ﬁtgg%%t%ge
avai l abl e radi o redoar besR1 st@t itdns othhierh heanel, ciifrehelgl eot the fiel d

LA TS (PP O S PR A T e (O
of the 10 through the radio base stations BS1 and BS2.

The mobile station MS1 communicating with
the radio base station BS1l moves to the
communication area of the radio base station BSZ. In

25 that case, as shown in Fig. 11 (b), the measured
value of the electric field intensity of the radio
base station BS1l and the measured valued of the
electric field intensity of the radio base station
BS2 which are reported to the electric field

30 intensity measurement control unit 11 of the RNC 10
from the mobile station MS1l are compared. And if the

electric field intensity from the radio base station

BS2 is higher than the electric field intensity from
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15 avail abl e radi o resources of the radio base station BS2 repot 8eliNfI8Bm
the RNC 10 as nentioned above is |larger than the anbunt Ru of the radio
resources that is newly needed by the nobile station MS1 concerned (S5). If
t he ambunt R2 of available radio 20 resources of this radio base station
BS2 is larger the anmount Ru of the radio resources newly needed by the
nobile station M1 (YES in S5), the nobile station MS1 will nom nate the
radi o base station BS2 as a communi cating counterpart (S6). The 25

communi cating cogpéerpaib Maddiest®bibe sbat by Mlrdgesuihehed brhutdhe
radi o base station BSl to the radi o base station BS2 by the sw tching

control of the RNEC 1D18ESES &het RAIGIM rfet i v (hablievepntsodafpired out) .
30 Further, if tgl@-?ggyg lggeofco%wrji@ﬁ%fdégudﬁgggggg@sogf t\{;\lE_e radi o base

station BS2 is smaller tRan the anount Ru sour ces ich is newy
needed by the nobehelst atetaohBSMSINOHam S3)g ZBdio 1b8sdUBlc2008nt BE1nobi l e

station MS1 determ pes whether _the total a t of. avail abl e radi,o
resour ces Rl%and£g29%$ fﬁglPa&agebésécealtsltOe{lt :?(;#ﬂsq E51M ARG BRS r‘éé‘ﬁé‘&"ﬁ?el Y,
(R1+R2) is | arger)thaoweheramalet st et {drhe f ath®] rSduar ehatedtaesoeur ces

that is newy needed, by the bile station M5l concerned (S7). If the total
amount ( R1L+R2) i%sfa%ﬁngf‘ﬁag?’laﬁeaar}&ﬁﬂe RV R o1 Fesbaflé8s new y needed

by the robile stationrM5ligoneamnedse¥ESd nrif)  cdde Bﬁb'th@ station Ms1 10
nom nates the two radi 0 base stations BS1 and BS2 as the conmuni cati ng

counterparts (S8FOMTHRLEdFHORISC Atlithy tdBumBtips tsitipres b2l eMSBat i on MS1

i s switchediforompneysat iren e helAdQdase, st @@.%Béétreem&%sst ations
of the radio base 15 stations BS1 and BS2 by the switching control of the

RNC 10 based on thetnbhi natilosuhpahcrd dfandoveradso caespedceat forOn the

ot her hand, if tllggwh?t ‘?%89%8?%% %%%%%c@tia&g Vﬁ_ztd}l( 5@%&%0@ 1 _he avai |l abl e

radio 20 resources 0O above-nent1 onhed ra ase stations BS1 and
BS2 is smaller téeatibe HADurtcrRffdfc meadilo besoangest @@ yandéded thynt he

nobi l e station I\/Sl_mcgnger ng% (:go !rré ]Qs tshe rmbtil e js%g%i on I\/Fl deteer m nes
whet her the el ecttiBofFef 4 nEsi t?is B4%om T e T 4 5°pak8 S0&t F6f8s3,
for exanpl elswhesesé hetptioni BEli hiQiyy raceirN@gL @l est sispbhal @ne
handover of the mobile station MS1, and the
direction is further transmitted to the mobile
station MS1 from the radio base station BS1.
Thus, the mobile station MS1 which
20 received the direction to suspend the handover
maintains the communication condition with the radio
base station BSl. As shown in Fig. 11 (c), in this
condition, the radio base station BS2 reports to the
RNC 10 that it i1s short of the radio resources. The
25 RNC 10 which received this report performs process
for selecting mobile stations which are suitable for
handover to the adjacent radio base stations of each
of the mobile stations MS2, MS3, and MS4 which are
communicating with the radio base station BS2 in
30 order to enable communication between the mobile
station MS1 moving into the communication area of
the radio base station BS2, and the radio base

station BS2. Details of this process will be
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intensity is high), having given the highest electric field intgggbﬂ»(ﬁext
to the radi o base station BS2, gives sufficient electric field I tg sity
for conmunications (S9). If the electric field intensity is not enough for
comuni cations (NG in S9), the nobile station M51 will rmaintain

communi cation with the radi o base station BS1 |ike 50 1 3 JUN 2003 an
above-nentioned case (NG in $S4) (handover suspended). If the electric field
intensity fromthe above-nentioned radi o base station BS3 is enough for 5
communi cati ons vit€HCE hReAoBRIEE st ati on MS1 (OK in S9), the nobile station

M8l concerned will determ pe furd hefpyhetbes the anpypt s B3s¢f «aygi | abl e

radi o resources in the radi o base station E§% reported %ronlthe C 10 as
ment i oned above wiitlr gbpufbaccal@yt hertadzauto R oind aali nadésobreses newl y
needed (S10). If_}he. apount f the.avajlable radjo resources .in the

radi o base statiso%a%OPs%Pa‘r’qgérC%t Pl:;lr? 1ed Or:?{)%rnts%ujo }?%d?%rféggupgés new y
needed by thé nobs| eestatedn MRk ¥ESd baSld)stdtheomobn | €het ati on MS1 15
nom nates the radi o base, station BS3 as the connunicatingﬂcounterpart

(S11). The conmun?BAtPAGIEBuAteFFAS t&F G hobit et 2% t3oACKRE PE Wt ched

fromthe radi o baseiséattamiBal itho tike Jad O ddseomt fld €NoBSInBNdbher
switching control of the RNC 10 20 based on this nom nation (handover is

carried out). |f2) onfPhRecsER®L chaMdent HE anbuiRCcTBedfthae Bb&i FaBL€ radio

resources of the,sadi €t9@§8n§t %tsizo'én?SC’B%S %%é et%rh%h%}gﬁ}ﬁi@é‘ﬁ‘i%n”%%ded

anount Ru by the nobile station M5l (NO I n e 25 station M1

det er mi nes whet hielhe tthebtdoeak tardom M2 Rt andi @2 Uie tihendodekrablse radi o

resources of the.gadlgabase Shaldans BShand Bk (RIS » Langey than the

anount Ru of [thé radio] unrelated resources ne e € nobile
station M5l 30 cesicabphéedhe8lPetwielent e odadi berostd t {61 HRIP Badl ahger t han

the amunt Ru of I di o resourc ionesvm eedcfgaé) t he m)bli,ll e s'gv_ati on M5l
concerned (YES i hWtS12)2%FRe %llé‘ stBBa@tzlnoahn %ol?ﬁf net®s"tRE°VRS radio 51
1 3 JUN 200, 1 processes (electric field intensity measurement and
15 reporting, base station switching control, and the
like) of the mobile station MS2. In addition, the
mobile station MS2 performs radio communications
with the radio mobile stations BS2 and BS3 in
parallel, and further communicates with other
20 communication terminals through the RNC 10 and the
backbone.
Thus, if part of the radio resources which
are needed for communication of the mobile station
MS2 is shared by the radio base station BS3 (partial
25 handover of the mobile station MS2), the radio
resources for the mobile station MS1 moved to the
communication area of the radio base station BS2
communicating with the radio base station BS2 can be
secured. In this condition, the RNC 10 will resume
30 the handover process of the mobile station MS1
suspended in the above (refer to (d) in Fig. 12).
That is, the RNC 10 directs resumption of the base

station switching control to each of the radio base

32



base stations BSl and BS3 as the conmuni cating counterpart (S13), . The
communi cating counterpart of the nobile station M51 is swtched 1§ JUN ale
station of the radio base station BS1 to two stations of the 5 radi o base
stations BS1 and BS3 by the switching control of the RNC 10 based on this
nom nation (partial handover is carried out). If the total anmount of the
anounts RL and R3 of the available radio resources of the both of 10 the
above-nentioned radi o base stations BS1 and BS3 (R1+R3) is snaller than the

anount Ru of radf&2FésBarBeéd aRccBSs atslvihshaededl dystaeiadblPe- st ation
M51 concer ned I he bi ti.0n ) e r a
total of the 1%@%8%?%@&51 hdt% (%‘O%é@}éﬁdaﬁe@%@?%ﬁ%ﬁ?éeé@o%ﬂghe t wo
radi o base st atironsiBS2saatdiB83M&d] deersw ittcitdre faoh othaseadiat bareBS1
(R2+R3) is larger, than_t anount, Ru_of. .radi.0 resaurces needed by the
nobi | e station %Eagéﬂ{:‘e?%&dr{%s%? ?‘?dtlﬁegtagteals %%ﬁfw( %&Ei ?Vle§l?'

| arger than Bhe mendg8toRUhof thadimobidsoweasi drhatsi scomwhyiogededwash
menti oned above (YES in S14), the_nobile station M3l wi nom nate the two

|1
radi o base statiOheBSSCERAPBES LTI IR aHt T e tduRtaFpane B315). The

communi cat i ng 25:gountier par knaf thike ymuddghstation M5l is swtched to the
two stations of the radi o base stations BS2 and BS3 fromthe radi o base

station BS1 by the switchi A§Uontsin ofh¢ HeOlRNEC: 19t based YAt hit§ nomi nation
(handover to two,QpeHPEE $hat ikeRfn 3% il Ne¥ea ‘é@@?ﬁﬂ@eréﬁﬁél pggpunt R2

and R3 (R2+R3) of tﬁe avai l abl'e radi o resources e both radi o base
st ati ons BS20ands BSBiarnBBdnewoalsdvd vi sarminera tthadf fhe aapaastRanof radio

resources newy J 2 .needed hy t.he Emg) e tion.M51
concerned (NO i nééia‘)lg %ﬁey%b?géls%t ;éldalsgen %Salae erérr% hegﬂ%hggﬁéfysa t ot al
anount of radi o resources Rbdr B2mmamd &3 iafn thwweecemdiloe baskideati ons BS1,
BS2, and BS3 5 (R1+R2+R3) .is | arger,.t han t he anpunt of radi o resources
which is newy n%RéﬁgiszByR/thea biglaglﬁ gﬁsoen mt%%fhc%]%eaa{’s%%). 1 f the
total anount (RI4EZ4R3H b hakgew than ddye csrmuntadiUo obasadsbatesaur ces

new y needed by the nobile station M51 10 concerned (YES in 816%,, t he
mobi | e statton” NB13wFRFIHoRPhattd st REARTEF r & ° biRel Se4PPoRarBsEl BS2,

and BS3 as the cranysieali B epenteard {Skhon TheiEQNANBI 6atkREy
counterpart of the nobile station M5l is switched fromone station of the

radi o base 15 st‘é‘?‘P’BHnBSEtES htSe Wrsntyashi cﬁa%?\eSF%Hiﬁnbﬁ%-sfati ons BS1,
BS2, and BS3 by é@&i%%‘bﬁ?thQp‘é‘%&Uﬂir{H the N 0w Pasednen b?béess

speci fication (partial handover) . , on the other hand, there are no
ot her 20 adj acenforadibebamebitlgt isdrd vhieh tthea tohalnaneantion .t he radio

resources (Ry+R2t ti s smlder,th e Ru of radio
resour ces ng{\a/?,{ y ﬂgg%iae?gyhtgﬂgqﬁg%%\égdsfatl ong(??/sglE cﬁc%&n%%%%i n S16), the
mobi | e station NBibwikl staicabaisn a25 reEmimieati on with the radi o base

station BS1 |i ke the case (NG in .4 G.in S9 iL.oned handover
suspended). The above pr ocfaAsSs n}esntpleorr?%éjrr%gdo%?/’t Pé o%g%“rretgt ée?ii%%\r%%vw%en t he

anount of data communication between the mobile station MS1 moved

to the communication area of the radio base station

25 BS2, and the radio base station BSZ2 concerned, the
selection process is performed to choose a mcbhile
station suitable for handover to another adjacent
radio base station out from the mobile stations MS2,
MS3, and MS4 which are already in communication with

30 the radio base station BS2 (referring to drawing 11
(c)), process of which is made according to the
procedure specifically shown in Fig. 12.

In Fig. 12, the electric field intensity
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30 comuni cations of the nobile station which is comunicating wth the
radi o base station increases rapidly. Therefore, when a nobile station
under communi cation enters into the comunication area of 53 1 3 JUN 2003
a certain radio base station, the radio base station concerned may turn
into a traffic congestion condition, then it is uncertain which nobile
station that is comrunicating with the radi o base station 5 concerned
shoul d execute the process relative to the handover according to the
procedure nenti oReYSaBBVEN{r ePETtd Myt 118 . offhee BYCptBvidragtehe mobil e

station managementnpynhtndfel Roke SN LG A% MENLo0ed, aboKE, racsylLabl €

nobi l e station can 10 swtch radi o base stations for the comuni cating
counterpart by asiepbrbasfdceddr dinteased o tonmeintedtioobaset adeicdps in the
case nenti oned a@?{ﬁ- ggr eéﬁgpl%,.wggn_@.nnbile station advagces in%p t he
comuni cati on ar A Tal 1 FRe "HEHIR IS st T ow® (hEY arETEI FEEGy PN
comuni cati o8 W whitheatradidjbhase tsttat itdremhi dd weathbefi bhe hobhifliec
congestion condition, neasure the receiving electric field intensity from

the radi o base st5fFofR"Eolcér ABE Mitd TERH hbbite BEAFFHRAr 8pbRt 8Tt he 20

nmeasured val ue tenéherapbihe $tialiion fenagenento Uhd Afcofot HeaRNGe10. The
nobi |l e station nmanagenent unit 19 gives a priority in an ascendi ng order of

the reported | ow?@eei brAg &ltediors BE dnhtRhsi t yespeehérehbillé)st ati on
I n addition, theignpgée ghation 25 managenment unit 19 directs to perform

t he handover process to the nobile station of the highest priority
(receiving éPectric field iFmmisizty bed ngedhe kewestiesThendigesetndad nobil e

station eXGCUteSu&QﬁePén Ve PRYCESD G 'Qgeéghtgﬁ ?Rgg%gﬁ&% 83 30

shown in Fig. 18 radi o resources anoun i S equa € "anmount of
radi o resources whathotheBspeciBiSi2ed amobiBE3 statrepors phesenbby using in
this case. 54 situation of the radio resources. And each of the
radio base stations BS1, BS2, and BS3 reports the
15 usage situation of the radio resources to the radio
resources management unit 12 of the RNC 10 according
to the direction ((2) in Fig. 12).
As the information indicative of the radio
resources usage, a ratio of the maximum amount of
20 radio resources permitted for each mobile station
communicating with each radio base station, to the
radio resources actually occupied by the mobile
station, an occupancy rate of the radio resources in
each radio base station, and the like can be used,
25 for example.

When the electric field intensity
measurement control unit 11 receives the report of
the measured value of the electric field intensity
from each mobile station as mentioned above and the

30 radio resources management unit 12 receives the
report of the radio resources usage situation from

each radio base station, the mobile station

management unit 19 of the RNC 10 will perform
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-1 3 JUN 2003 If the anmount of the radio resources nmade avail able by the
handover of the nobile station nentioned above is not |arge enoth h%%geach

t he amount of radio resources which is to be used by a 5 nobile A

whi ch advances into the conmmunication area, or the handover of the nobile

station specified to carry out the handover as nentioned above was not

possi bl e, an handover direction is issued to a nobile station of the next

priority (the 10 receiving electric field intensity being the second

| owest) to carrye@slukheohardovimHimeessn AC6OT 8i Mgh i De t Bea Pl aaeduke aShown
in Fig. 18. In addition, the process for nomnating a nobile station and

executing the hahde¥erPaset B&afdPnatsey ifshi2® a5cepaen bpaFsnpepeat edl y
performed until of, radi r i e es «t he
¢ HEnEPYAL +Of, S I%sﬁﬁﬁé&ﬁ%%??gg RY2L |, 2Bk vgﬁﬂgg DF

anount of radi o resource to be use e station that advances
into the communitla¢i eheatedc Ifielide indldrosmi g, ahe ehghtadezanpl e of 20 the

handover sy;%en1£g£ative to _the Eq&]e ntatiPQ g&??fOf t he present
ve

i nvention wi Il be descrrbed’ &y thlémbk%ﬂ%1e, tAtioh is performed as

to whet her the cosmibhhaatban oS tauaicbdr eatstdiei owbshetsbpéi oarwhi ch carri ed

out the handover is 25 suitable after the handover of the nmpbile station is
carried out accordfhytg 8&5h@%d;ﬂﬂ%frﬁﬁﬁ? ey BhovevaTRathaRdEREr dsyst em

concerning this exampl Baks Sia4Glod e as ShowdbPe Fi @esdnaBlohniki g. 19,
the RNC 10 includes the electric field intensity nmeasurenment control unit

11, the radio re$®bfeEsdnddddertdnt ighi t1202, the switch 13, and the robile

station managenent unit 19 ghike &8t o8 IMN 2003cthenti Ehacexample.e
menti oned above (refer to Fig. 10). The RNC 10, further, i1ncludes a BER

(Bit Error Rate)coreRsDAFAgncort rtdle melilx), sEathonfandhetebihdist deisens
MB1, Ms2, and N%tgéisgu%ggg)%egﬁmv%@éeg@ﬁmw@ LOSEEUIROL S @

nmeasuring an error rate an error 1n comunication w a radio
base station. |nretabhsoéxahgl eadirobese istperdos Bl ack®? di agdt 8St3he
procedure shown %n Fi econes in a

traffic congestioﬁo%ogBnggﬁlgflPﬁgnﬁékgovgquff}aégﬁ%%gggggngroﬁ 51

whi ch has béén cloamaioieat isg cairtrt etche utadi @r balse sé bé ¢ oad Bedpihandover of

the mobile Statig@a%@%nmggctha%5§¥gngg§§ué€ tyéﬁhiéhghéagggbination
(refer to Fig. 11 (c)).

Evaluation of the combination mentioned
above of the each mobile station and the radio base

20 station serving as a communicating counterpart is
made as follows, for example.

As a communicating counterpart to each
mobile station, a radio base station which gives the
measured value of receiving electric field intensity

25 as strong as possible is suitable. For a combination
of a radio base station BS; and a mobile station MS,,
if the measured value of electric field intensity is
P,;, the evaluation point is expressed as a function
of the measured value P,; of the electric field

30 intensity f(P,;). The evaluation point f (P;,) is
defined based on an evaluation point table as shown

in Fig. 13. In the case of this example (refer to

Fig. 13), it is supposed that the proper dynamic
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15 base station BS2 which becones in the traffic congestion caondition will
be carried out according to procedures simlar to the procedl]rZe.ﬂJMH]}lj (b),
and (c) shown in Fig. 11. Consequently, the comunicating counterpart of
the nmobile station M52 20 is switched fromone station of the radi o base
station BS2 to two stations of the radio base stations BS2 and BS3. If the
comuni cating counterpart of the nobile station M52 is switched to the
radi o base 25 stations BS2 and BS3 in this manner, the error rate in the
communi cati on ofT3MFS AbbFNE $ESELORIBLeGTIIhel ke kbl frepBileo (d) of

Fig. 20). That i B ren Q@:}Nol unit 20 of the RNC 10 directs
t he nobil e stati%%afvggnvfgg gggﬁvof '?;ﬁle adi o base 30 stations BS2 and BS3

to measure the error rate. Whent Fdhagigd susedt vahud/BR.ir edeithes t he

direction, the qﬁ% rj instr t, wll asure.the error,rate_in
conmuni cati on w %@%&O%Tgﬁggggdi 0 brléjsg%n t eBr?JCU\P 7}6§S§t ﬁfcla As"BS2 and
BS3 accordi n§ t d3he(mirteodr antat hoaddivhiieh, itsheurakinte st ati on M52 reports

the nmeasured error rate to.the BEgOr%asuri ng contro] unit 20 of the RNC 10.
5 The BER neasurf M EBhE? b Enlt© 9 MPets MRt heR i Her RCBFFor rate

is below a stands¢dovathe ¥Whetet-hendlildfed alyndmeROrtange! eegkved fromthe
nobil e station M52. If the error rate is below the standard val ue, a notice

that the handove?Vahs2iboraPPieg Sut(Psukcésstarrg Peigitverd the thawetdbil e

station M52 fromdher BER\ABASHE BY 20U |4 Via bthe Jad t@%ﬁ
stations BS2 an(rjﬁ 8831.:’301 t he ot her ahan&:,rlQJiqc LBt'Bhlen%?fr o¥@F%t§e§?§ds t he

fi xed val uelOt heh BHERe reaBar Prigoaéntlidie Urmine 20 dit'ect Stvhepesniysbi | e
station managenment, yoit 19 nStarty t. o f ecti

conbi nati on of a rmglg%epét g%?oh ?orEl hra}% ovgjrcoe%# thééérgﬁléoﬁ%%ggrggati on

whi ch serves as tdkueobmjumifcdtheng loount e péiéldnohtrgstihgt belememrbi nat i on
of the nobile station.20 MS1_and the radi,o base station ich serves as the
comuni cati ng co%}l? errlb%krl?ri'sTﬁﬁgﬁiftoé:bel’e.ltr#ennc,?l%aeifees(:t?%ﬁg\g%gg g’é Fhat i on
of the nobile stw@téosvabisbishopbdnaarirsy furt dtendemesiaadibheofadhe base
station as ﬁ]ge handpyer destination a cohdi ng to the 25 1Pro_(:edure (refer to

Fig. 12) nmenti od&P hbovetfEABdESagalrd GRGer2HE OGS GitFLeheR frobi | e

station nanageneftidhi {s1lhel Buaddintd Gomriliel hatdayesohsteaphired ek for
the selected nobile station to the radi o base station that 1s paired
therewith. 30 VAR € h@ShARaBYEr ChAGCESE Ol @R at i BR ®RiEh was

comuni cating witduibepsadi orhasensali 98 BE2 @ i3k AYACEH  IAGh p1 base
station is performed and a check result of the communication 57
station MS,.
20 On the other hand, 1f the measured value
P,; of the received electric field from a radio base
station (adjacent station) BS, which is adjacent to
the radio base station which is currently
communicating with the mobile station MS, becomes
25 below the above-mentioned dynamic range, like the
case of the radio base station (partner station)
which serves as a communicating counterpart
mentioned above, the above-mentioned evaluation
point f (P,y) is "zero" (the minimum point), and the
30 evaluation point £ (P,;) becomes the higher one by
one like "one point", "two points", "three points",

and "four points" as the measured value P,, of the

electric field intensity becomes the higher.
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1 3 JUN ?003 after the handover is proper as described above, the handover
of the nobile station MS1 fromthe radio base station BSL to the IrhdiNblBase
station BS2 resunes (refer to (e) of Fig. 20) 5 As descri bed above,
according to the present invention, the handover of a nobile station can be
carried out to other radio base stations where traffic is not congested
when a certain radio base station is experiencing a traffic congestion, 10
t hereby enabling to provide an effective use of radio resources in the
whol e nobi | e confuarederonsihetnsricatms that Wisdelghernthenum

datatransm ssi on. ¢2pach | % oLk he WAL LAr-oughpul ol s Aaksen pedpest can
be secured, it bécones poss Breto enhance user convenliences. WX ~T
z s cz.~zr~D z sndb31dUt2003n1lMS;Aahdndaeezdgdanteny et thiooh thst, et ches a

radi o base station. servin S conmuni cati.n ounterpart of a.oobile
station conprisﬂﬁ%?edgfﬁéfgﬁgewgﬁffmgF éﬁf(ﬁéhdhﬁ?ﬁ %?a?%Sn@osb ni cating
with the radiso basgrséatmon becearel pcapabke eheCcENHU&GAL i Mt TosuUCh a

manner as to nmaintain a predeterm ned m ni num bandw dt h; and swi tching the
communi cating co®ft-erpart of the nobile station that conmunicates with said

radi o base station from saydfAd} 0 Pase$iALi08 tRaanehhehikadi-othase
station. 2. A handover control rethod that swtches a radio base station

serving as a conhualeating podnteriFarfionfa aambinat seat Péntheonpbideng:
detecting whet heg, any,ofy,B0bi] & $hat L.ons comuniGaling wdh thehadio base

station becone |ncapa% e of connunlcagng I'n such a manner- as to maintain a
predeterm néd , vhaipantbandwitdtthonamd swiy chfi rgdideegonauatcansng

counterpart of the nobile,station t.hat .co nicates with said.radjQ base
station from sai ?aﬁ?ﬁebéiel§tgﬁ%ﬁf%q}%igﬁgnéh?t@O%fRStﬁg?gFgaiggbase
stations. 3) Thethaseawenieankr olivretdnd @sdid aaed s0aehahms; osf 2,

wherein a radi o base station whose electric field intensity iaas the
strongest and a HoBi FRMBERETIA™hat neasured it axe" sel ected as the nobile

station as the object of the handoyvess andcéhfun adheibaseosindldr@argelod ng as
t he communi cating counterpart thereof, excepting a set of the nobile

station andlfhe # d8PBibaskaseatsitéi ipiderd dBGEhtPRdMMBRREAPPOR2BaS8R on

elecpric fie'd i§£§O§&éYaEnEQ%%PUéaldﬂ¥EgoJJEérégi 0B8s$8189%forltBeJUN 2003
stati ons obtained fromeach nobile station. 4. The handover control nethod

as cl ained in cdhapPile ataRiophdreiar@Bibbid eswttalhba. t ShakiréRral | ocati on
of radio resourcﬁﬁehsatpgt@gaggs%ﬂé)JJEEHQrg Q?ﬂgmﬁgggignd a radi o base
i abl e

stati on which has the nbst radi o resources avai are selected as the
nobi | e stati on andstheceadperbagsd est atd arhd orolt hke hahdbven HBjeznd 5. The

handover cont.r ol nethog.as claimed in claiml or 2, .wherein a nmobile
station tha tOreqﬁ??ega he fa Pgﬁﬁﬁﬁnﬁéiﬁ?#iyt?ﬁf?ﬁlﬁgsﬁyvalue of she
m ni mum bandw dt doandnaceadoa Haseest ata an, iim whelat idrve tadiloer esources are

avail able the nust are selected as the nmohile statjon a g the radi o base
station for the ﬂ%ﬂ%bgﬁ l88]8§tf: . T %eﬁt%%h?PoE methdds" s cl ai med
in any one of clabpeld theeugh s ,wheweianrate of the radio resources
usage in the radio base station BS, is set to R,,
25 the corresponding evaluation point for each 1is
expressed by functions g¢g; (rj) and g;(R;),
respectively. Based on an evaluation point table
such as shown in Fig. 14, each of these evaluation
points g1 (r;) and g>(Rj) is defined.
30 When the ratio r; (rate of use) of the
amount of maximum radio resources permitted to the

mobile station MS, to the radio resources actually

occupied by the communication is 0 - 60%, the
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the detection of an inability to comuni cate while the predeterm ned

m ni mum bandw dt h secured at any of nobile stations that communicate with
the radi o base station is realized by neasuring an electric field 3 JUN 2003
intensity, a bit error rate, a frame error rate, a packet error rate, a
packet discarding rate, or any conbi nation thereof and basing on the
nmeasuring xesult thereof. 7. The handover control nethods as clained in any
one of clainms 1 through 6, wherein said nobile station selects a radi o base
station that sersfexsluagtiope peantinlcaftng bduhfernpapeiatsdr ($&ied swit ching.
8. The handover ,co S [ [ ; . | aj 1 through
6, wherein the rrgﬂ)é%%sggéggfi gﬁamk%#l%hrgg’%rl\%sﬁg%n %Eelrg% 51 J JUN 1003
comuni cati ng cdwrtergarthaf fewesaodeshivt oniendl ilse setlecéedobynasr ode ot her
than said nobile, station; informtion.indicatiye, of the se|ect ethadi 0 base

station. is reportd XY REPd’ moB Re PSEEN on F1Dm £ Y POHET add FRE radio

base stations wWhigdyseryes a5 bHE€oROIMUAECALIFrAQ rCOWMEY pHd Afrsa€ nobile
station is switched to the reported radi o base station. 9. The handover

control methods @2 ei s neBCPRtaRY SHE HPLALE mstation digh 16 Tembti sing
det ecting when & oMl gat QR eS8GULAYG 19 Prigdeterad feds bl ok My agdwi dth
becones inpossible at any of nobile s rations that are communicating with a
radi o base statimrerhabilitysisradiod Eommuhiec atniahl syeewnt t dat thapl oys a
first commni cat)pn protogal - andelranstennidin d nferamtion.rehat Lug;bo
radi o resources of said nobile station fromsaid Tirst radi 0 comruni cation
systemto saidd sscondstationcoamdnheatioor syt emeirvolal e redaséechi M8, upon
converting the protacol, .when_sw_tching_the comuni catj counterpart of
Lhe mobil e statith CRat2SORRIRTCAPESOWPER o d I T2t O* babe S 1 BEPON Lo t he
second radi o baskustisdt pnathaheenphoysitshd csecaiwed wondhI@SE cCAhEON pr ot ocol
when sai d detection was de. 1 D.. A handover control,K nmethod, which
switches a radi @ %rsfgﬁ?oﬁmggﬁitcﬁfs@ro\%%mdsc%tjc%?mlrﬁl%’é??ﬁbngbunterpart
of a nobile stati&ofifO8PtkshBeisdeondicn® A 10 phedhepe£oRBYNLEAt i on of a
radi o base station will be in a traffic congestion condition; selecting,
accordi ng ta%a pk¥eeter nfREd ifulé L la Peoitfatd bht of o anbhe | BOBL AR on t hat
comuni cat es Wi tdy 5@ &h ragi oc HassmAt Al LRARG A Q1:RASEH Stald onspyedh
Whi ch said nobile station tan conmuni cate, in response to a decision that
t he conmuni cati ochtatieme FhErefpase $hat ihdiwhed |theceondleadhgest edingnd
swtching the c i ¢at:i.ng :qount er 0. Lle ti i e
sel ect ed combi nat'i or?J?otltsv(D lgfr)ulnmocfle 0 é%lg éggggg%RhZB% %t Lhtgl%ra ir?base
stations in the tonb$ natidablel forTiea rixarideveruttotite chanéohed ag thained in
claim 10, wherein the prede g;l ' edtgtgﬁga‘rag.fa%renscel cting a conbination of
sai d nobile“station and & radio bas a stati of is defined based upon an
avai | abl e anobunt of radi o Wesourtdes wwfage redi® Rasef stiad i oadbo an anount of
the radi o resources required, h12 .. ,the handover_ contr ol Eret hods as cl ai ned
in claim10 or 118 UWHErer ntPh& e EGEHEr RaTsy TrantA? d (PoFt88Fecting the
conbi nation of sat#lh 1eH) | BSstwhion aBdparfadimd zpasthestalimmt s defined
based upon receiving electric field intensity of the communi cation between
the mobile stati AN tAEIPRING WaddSsG o T2 4R RangBer Ocontrol .
met hods as elsai nmegk | ncREYe0Be uak iehaipda nk® tdy augh 12, whereigs itdes
predeterm ned standard for selecting the conbination of said nobile station
and a xadi o base(&hathbahF§tdérioréd baSed Wb hk1251?® BPiPReJanount of
radi o resources (gperddddfdstenthgigRBL! 8ndt 3kj Jnd a e ammainto ofcradio
resources currently used in fact.

"two points", "three points", and "four points" as

the usage rate R; becomes the larger. Therefore, the
30 higher the evaluation point g, (Ry) is, there is the
more margin in the radio resources in the radio base
station (partner station) BS, which is communicating

with the mobile station, indicating that the
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14. The handover control nethods clainmed in any one of clains 10 tgﬁ'\?h
13, wherein the predeterm ned standard or selecting the conbi nati d 483 d
nobil e station and a radi o base station is defined based upon the nunber of
the radi o base stations which should perform sinultaneous communi cations
after switching the communicating counterpart. 15 . The handover control
nmet hods as clai nmed in any one of clains 10 through 14, wherein the
predet erm ned standard for selecting the conbination of said nobile station
and a radi o basecgtiatnahips 6Z tht HohiN L0 dedn nedd bssedragan whether
the radi o base statjon Lch, is perform the curren~ comunication is

Jf \Qgﬁ 3 Rﬁ?h%ﬁi

i ncluded in the Tauro°B stat FBhES S™8I station is to

comuni cate after sw; .tchipg the GaREWIKaLE NYi EOHREERPaSE . 2 16aaTb: €
handover control nethod as clainmed in any one of clains 10 through 15,
wherein a priori®3SabdbetiAB 4pPraperdt st gt MRualhidhmimi cation is
given to conbi nalgpRseRt 88CRNRDRELE StAfd ONsLhal o copum, cates with said
radi o base station and said radi o base station and one or nore of radio
base stations adjeenelicating wadino thesenariate orntdhiemcatdanéelnst h sai d
predeterm ned stiandard. gad sel,ect i i e in favor. of t canpi nati on
of a nobile station %%?i g"r ggflo%lga"éets%ate?"oan@‘%%%y% ?b{‘ﬂérgbr rg‘r)i tl;g.) 17 .
The handover contfohrnpbhots"aqgtbkahietdst anyoome, odndl ahas 10 t hrough 16,
wherein the process fogsel ecting a zgrrbi nati on oIC any ofl nobi | e stations
that communi cat Vi tH25APE PRAPG HaséRst SPFEAMERd BRe 5B e I base
stations thap cadn€oniu8i caheew bbisaisd nobide 5é it on, | Soper perard by a
node that is connected to each radio base station via a wired section. 18.
The handover corR?9| " ABFROBSIRS "cPEi ¢ YTy THES of: ASHIMRSL0RBr ough 16,
wherein a nobil e; stg@tkonThhat re@RMURINGALES; W £ heisal & 5 8dh@iBASBoghat i on
perforns the process for selecting a conbination of said nobile station and
one or nore radi® bdse dtSat i MitFewhiehtBai amavBil € fsttds & rEm

comuni cat e acce di ige! 9aaakd racedeterined sl andard pdge Thechandayer

control nmethod as clained in claim18, erein said nobile station which

conmmuni cat e$Swi twhsahdipadiddabasd $atihen edier Mpaees shethen said radio
base station is i kCc C stian.c i ti 6 J 2003 20. The
handover cont rolé%ﬁﬁéggg%ﬁgl g’iqrq}gldttlh% énno%ginée é(; a%Jréirll fns&%jt Er'élough 19,
wherein the commumdtadten toadi tthens doétiwmeeni ¢dieo frobhé emsbafleontandocone or

nore radi o base statjons_are supervised after sw tching the, communicating
counterpart of sal Jf'r%%i nggfg{li orsféatsc&ogéiédsejonlesojrnn%rguf’gapgebase

stations; and a pioeessonsfper tomnmad isuicth dibati tde, cOPMUBI caklitgble
counterpart _of said nohile station y be switched agaj n when the

super v-~. sedzgomﬁ?\iéﬁ’ﬁ B¥eEohdit f“(S’Hq‘?LL?r e F it r%nﬁ#‘?i 5ﬁ8b8ogé‘rset han the
predet erm ned stapgaidncetdren®ny Zbmmuthi-dansoves €rat saklageniod as
clained in claim 20, wherein an error rate in conmuni cati on between a

nobi | e station ah@dbRePBFenBr8 i &di-0 base stations is supervised as said
communi cation condition. 2ZnheA handoyverg sysigsuhbab rswhkchesifladi o base
stations as the communi cati ng counterpart of a nobile station, conprising:
detecti on neans BES@BrEEsi A§ aRaildalin kgthfthayrafiapbpFe statieRs t hat

axe ComuNi 6al i Ngo4itRed 6adiq RFSES Al ON L SOUNLOI cLesbA such a mmnner

as to maintain a predeternm ned m ninum bandw dth condition; and sw tching
control neans fofaghkeehicngtefd ooomadiiaczen hgteoting eppathesf sthd loobi | e

station comuni caj | i ai i Se S ' [ i.Q base
station to anot h%‘%kgggg é?a igtr%"g"%?lnl%raes;}o s%g\%llépgr%‘é?gcg?o% E‘?ngs}gied
detecti on neans s$hatiany mbbirlee ist @t icasd svhuead| €hé omcbimueniscatéonn such a

t intain th t i ned .mnj bandwi dt h dition. 23. A
nandover cont rol "&< BN CRAE o CENES TN o BASE CTALP oH& The ot he

communi cati 3@ copbheapakt off aadli dse stations. In consideration
of this type of the situation, the mobile station
management unit 19 evaluates combinations as

mentioned above of a mobile station and a radio base
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station, conprising: detection neans for detecting an inability gf ﬂﬂ%@@é
1 3 ~u~ .zo003 of nobile stations that are communicating with ar &

station to communicate in SUGQ't a TTlannex as to maintain a predezer~ni ned
m ni mum bandw dt h condition; and switching control neans for switching the
communi cating counterpart of the nobile station comrunicating with said
radi o base station fromsaid radio base station to a plurality of other
base stations, in response to a detection by said detection neans that any
nobi l e station istahadhe L8 eeMitdicrat @ivesswh evammeionspednaPnt ai n t he
predet er m ned n1§$gyg1ggmg§§gkq0%%n%gn(Mhoé} ﬁnﬁtpggdgx r ng&ol system
as clainmed in clarm 22 , erein sal ing con neans

conpri ses selectm@neneadsofbaseebaemnqygiUauh&)lmﬁke$taThen mhose electric
field intensity is Lhe stron nd t i i on that asured it as
the nobile stagon’a HaFﬁ8nr8g tbisé' g? A FReSEBMARTCAL i ng

counterpart for phenhandpyer asb@$1©dmoriri hﬁ@l e fifof i €ksmpnkensity
information relative to radi o base stations obtained from each npbil e

station, excepting the conBisndtdror® dtOR hke b2t £0B¢ at Foh Saf@stiFé&di o base
station in currept GONRYALRALHKANoNZR ing Q%nnmﬂwaeel&m&{eh syt eauas
clamed in claim?22 or 23, wherein said smntchlng control neans conprises
sel ection neans b@?esétééﬁpﬁgaé oovebi et irs b ke nobifleegeat idnithas is
assigned an ano dj, SQYIY C dwi dt h
and a radio basg—gﬂs {:?%% \A/ﬁgrrrg ?ﬁe ra rleésag%ﬁ sé(%#l]éa@%\r/gg?‘] nP ﬂg nost
as the nobi L& stm@boheaadathenra6|@Myﬂuhenzmd(ntﬁem t@élhahdeeer. 26 . The

handover contr ol ten1as Ialne n122 ereiLn _sa
swi t chi ng controfé%é RES¢ofp Flggs eéleéilon ﬁ?jﬁ%? %e?éé%?ﬁﬁsagor
conbi nati on of aswbbthéenst aki d@shh&td nﬁqmer%s asrhal Yea anpupt iblet e rr adi o
resource ~~ith the hlggest 65 3 %%@ﬁ (ﬁ al ue of the m ni num bandw dth
and a radi o base®3%&t CORﬁéPélﬂﬁg F %esF%?% 8VZi &bl e the nost
as the nobile s ¢vatkppinnd the Lad1&RaAH FAtd©ON § odethgchandokBbwn27. The
. handover control stem as clainmed ?n any one of clanms 22 through 26,
wherei n sa: de%%cgign hBans conprises nmeasurement neans for measuring an
el ectric fleld intensity, @A:gyg(nlgeu@%eﬁ.{ﬁgmgoggﬁgrskggqogr a packet
di scarding rate, or any conbi nat’ions thereo f , and the detection of the
inability to conPalRtaanfothe SRYIWEGidaL iamatW Brls that radéocBadeni cati ng
with the radio base.stati B{Z}n"‘@t'aeclto*}l% Rr€detgrfined aphaHTE020dw gtsh
secured, based on neasurenent results by said nmeasurenent neans. The
handover cont r ol osgstiem, athelailmed a mando e of Thaimsb2et htetgln27,
wher ei n sai d  mobj S [ e ts t seryi t he
conmmuni cat i (r%g cou'lh ér%gtrtt i % %ﬁ%acled rs]c\?\}et %ﬂl%gggfééiﬁégg d%éé?l%cg%trol
system as clalnedfnmeapyloMG"otscbmwun:EIandﬂmﬁuQﬂ wher eiva luthéomadi o
base station mhich.sgrves as the communi atln countf Qgrt after said
switching i s sel BetBH BYC8"RSdé “8Her* S 1 Hob T et 8EatFORC PRE®
information vn tﬁeaﬁebﬁétedtb&ds@ﬂﬁﬁﬁiﬁﬁEﬂhéﬂbdmmmﬂp@étedgto said nobile
station fromsaid node; and the sw is made to the reported radi o

in
base station as tREPHESBESEaLoR F@ ?M?Eﬁﬁ%?ﬁé%%ﬁﬁﬁﬁ?@itlﬁ@ dc ¥REEEr par t

of said nobijlse stabi 88mm3A1iciRe nRARAAMEAT e GO ¥ Of 0 SYEhENM3B 1¢kaisiad iioh any
one of clzinms 22 through 29, wherein said detection neans detects that any

mobi | a s tationt&nBHETABBA &OsPabilone Lindero £ ofRRMP AR FBn SHRTRCR S adi o

base station of @t&brskh&@@'OQ%E“HHPémgﬂém §Vﬁteﬂﬂéh@%a§HBEQ$% %oﬂdﬁﬂ
comruni cati on protocol becores unable to communicate in the condition that

t he predet er m nediklnbrumibhedwivdien iteeradio FoJ¢N Foegion (own

station) which is performing the current
30 communication is included in the radio base stations
after the switching than when it is not included.
The mobile station management unit 19

performs a process for selecting a combination of a

40



secured, said handovercontrol system conpri sing neans that transfers

i nformati on about radio resources of said nobile station froms i£# i st
radi o communi cation. systemto a second radi o conmuni cati on systle @$3m3
prot ocol conversion when the conmuni cating counterpart of the nobile
station that communicates wth said radio base station ~ s switched to a
radi o base station in the second radi o comruni cati on systemthat enploys a
second communi cation _protocol by said sw tching con~tro7. neans when said
det ecti on neans KAR&ses&t@tdaiec@idrd BAdio | PapandsesicsostislRbdyestia®s t hat
switch a radio bage fLahhen MY *br?ef%’lesné@lgOHHHHhﬁi‘Eh‘EQngo‘é%%rrpart. of a
nobi |l e station, conprising: traffic congestion checking nmeans for deciding
whet her comuni catrroyioly @utadiandmaser stasednomi Ekcheevalaattiahnf ipeint
congestion conditio%én%gl?pt'og}neans fqaeselegting.a co inatigp]pf any
mobi | e station t A&t "ES SRR R N Wi T saP B+ Aa5CBEs 8 Ts Pal o8 knd a
plurality of 3adsgagtiahi emsl W tdiaddy Gbe cOMULL Cahl OMThiLs pesgieklse iw th said
nobil e station in accordance mﬁt?(g@gredeternined standard when sai d
traffic congesti BAFEREEEhG erf?he¥*eHBt et he radi o base station
wll be in atraff is congestion conditionatand g@ihqhgqg £OHL£oLngeans for
swi tching the conmmuni cating counterpart of the nobile station in the

sel ect ed combi nafP8a leo SORG Ie Abte COMMURd Faddi g baseh stlei sadipnbere

conmbi nati on. 32 andover, r.q| ern; cl ay i Lm 31
wherein the predgFggﬁfﬁégggtggégggkfgﬁoifﬁéc?%%%'é g%%ﬁ?%%??%%§g sai d
mobi | e statildh apdinadiva; base that fombipa'tigef iofed Heagwd ioke tdieaahount of
avai |l abl e radio Mgsogégeﬁ i nr%ﬁ(i radiQ t%quaec station) or. the agpunt of radio
resouxces required’? : ?ﬁe andoveér contTo syste@mas clainmed in c? aim
67 1 3 JUN 2008v3luarida, pahiertes nf t b, pr,edet ¢em neddsgancdand for
selecting a conbina%Lon of i%%d nobi | e stft%oa and a tadi% b%@? station is
defi ned based upBR"THETFEERAMY o e tTet T8 FRPEATEY Fon “Omuni ca Lion
be tween nobile $bahuoas parddrathd hassewsta Lions . 34 . The handover
control sys temas clainmed in claim31 or 33, wherein the predeterm ned

st andard forl%electing a conbi nation of said nobile station and a radio
base station is defined basgd_gpenpt he, . yof e unt aof_ragdio
resources permtted to Lhe%ﬁﬁbPIgqgfgtﬁ%ﬁgkgjkﬁgégngﬁg? of radiggresources
currently used in fact. . 95. The handover control systemas clained in any
one of clains 31,th g _Mﬂgg i e er,m neqd skandard.f

selecting a conbfha%?%ngggﬂgai &gng%ysﬁﬁ%ﬁgﬁgaé a gﬁd?ﬁ %gggyéggfion is
defi ned based upw®esighd imgneanufanthe peeiiof baseé beraedons wisiatH rsitbul d
perfornlﬂlngdanggggi%q@ggﬂé¥ng(gygﬁégr swi tching the comuni cating
counterpart. 36. The handover conttrol systemas clained in any one of
clainms 31 through 35, wherdinrtherpradéired pyd lstedndar pdiort szl &eting a
conmbi nati on of sai il.e stat i_pn_and radi statign.i efined
based upon mhethgb%tgggFﬁ'é%‘%gééagt%ﬁ?d%gah?%thg%gépf%&ﬁi%Sdtﬁg%current
comuni cati on i sriaddbutbed.e IHatdiwen handovwerl cordtell syshgmcas ebaveed in
any one of clainms 31.through 36) wherein, sljd selection_rean ives the
priority about tﬁgniﬁﬁfﬁﬁ#gﬁ?gH%§%l%ﬁ 9&%%&Ibc6ﬁﬁﬁﬁFc§Pi5H@¥0%5%nbinations
of each nobide Stdt1.0T1 ' Chdt GO nnmni Gates with said radi o base station
and said radi o base station and one ox nore adjacent radi o base stations;
and, a conbi nation of a nobdT¥ud€RBtion and a radi 0 base s i 3 JUN 2~~3 s
tz tion which is given with the hi ghest priority is selected. 38. The

handover control systemas clained in any_one of clains 31 through 37,
wherei n And, for example, as shown in Fig. lo,

each evaluation value which is calculated according
30 to the above formula (2-1) is summarized in the

management table format for each of the combinations

of MS2, MS3 and MS4 that are communicating with the

radio base station BS2 that will become congested,
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said selection neans is provided in a node connected to each riqéﬁafase
station via a wired section. 39. The handover control systema i
any one of clainms 31 through 37, wherein a nobile station which

conmuni cates with said radio base station selects a conbination of said
nobil e station and one or nore radi o base stations w th which comunication
is possible in accordance with said predeterm ned standard. 40 . The
handover control systemas clainmed in claim39, wherein said nobile station
t hat conmmuni cat exnNe hes@PElﬁédﬁéaﬁa§@:ﬂ&ﬁiﬁhﬁﬁxhﬁﬁi%ﬂ%eééﬁdlﬂtafth@
congestion ot ecl . IPa0e: pntZrea BT RAWRL SUULO! s SYSLEN B2, cLahmed 10
any one of clains rough 40, conpri sing: connun~ cafi1on conditron
supervi si on neanshd oragdiupebussi agathenco®aini &l oBTOhdi so bet ween t he
nobil e station and one or gn g r adi base stations after sw chin t he
communi cati ng count er part &ed SR IO PILT 6n§ tnng r adi o

base stations; cenahihe@nidaChbsi @nema@ilf@rsm@@ ngs Whaeldhedwd headio
comuni cation cagndition supervised by said connunlcatlon condi ti on

super vi si on mearf@ 3% | FERELIPASaBEend ] I pobPEr thRaf e NAtelit @i ned

standard conditione RediIe- §Wla‘i:(iBth]sCOBBHOlth%@nu%aElqro @ﬁa@é’ré‘ﬂaﬂtgl&{é’cess
fox switching the conmuni cati ng count er part of said nobile station again

when sai d condi t3%n . d8Sisi cindedbs @arcerdrlifoslativd a¢eoedintinteathen
condition as sup@cg]y&“zfg kg gglgwcogg§gf%q; Rféﬁlfr t han the predeterm ned

standard condition JUN’2 handover control system as
clained in ¢Paim4l, wher e| n sai d conmuni cati on condition supervising neans
conprises error rate detectlon means foy. supervising an error_rate in
communi canon bet ; aeen a ndbi Iyellstyaﬁl r/2anJ6I ©She or nore raél??) ase stations
as sai d communi cati on COI’]dIzt=I n: 12 &ﬁ SV AGH. A D A AY. AL (2-3)
|.AlI.A@FY.Al.AQ@.AQ@I . ATl. E. A@. AS{. A@QAl | . AGE. A@. A A . A@
. A@Y. AGE. A@ A, A3Y. Al E. A, . AYNYAYAMYAZAEAaAENF&NAEAY

AXSA,?\? AAH|SS Af B B AO2a HEv B-HEn B3Rl Y AR A2, 2. A2. 4nd\ fo A3AY. Al . Aaf . Af
y

M Wt WK { v&Pgb]’)ﬁ ca)] ‘é%}QBF&QFCéPeé]t@él]tca]FdJaﬁtéaﬁrc'a]'%?a‘}}ca‘]’Eaﬂiﬁ] gap¥s-

U c*al] cal] cal] gad £l 6abaaladabcaheal Gal-a i fales 2] cas| d B8/ _is- b
-[ 12} xsni d_Z] ] ca] ca] ca] ca] ca%ca] ca] ca] ca] ca] ca] ca] ca] ca ﬁ ca] ca] caJ] caJcalcalc

a] ca] ca] ca] ca] cajek§ehfeal bafbg] egpcgnalizy )ods itk Zpegnl eufieaPéaj caj c

a] ca] ca] ca] ca] cacal ¢2] Gal ga] aalaalcal sal cal sabgah cahgaleakeaked) cal cal ca c
a] ca] ca! 3f g9l

IRITTIE"6" 7"} xsrddi @] heagcaresfoa] capddrcal c«a]‘cda]ts?eq oedled)l eaktaréapcal cal c
a] ca] ca] ca] g@] ca]r“?ca] ca]calcalcalcalca]calcalcal 7"b""""#" $Wb 9WEYRB00
ALY &&&E&' O

The evaluation points z calculated as

above for combinations of each mobile station MS,

and a plurality (2 or 3) of the radio base stations

are added to the management table as shown in Fig.
25 16.

When the management table is completed as
mentioned above, the combination of the mobile
station which should carry out handover and the
radio base station of the handover destination will

30 be selected with reference to the management table.

For example, with reference to the

management table shown in Fig. 16, combinations of

the mobile station BS, and the radio base station
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z10% & () -yl Y40%&s¢)station BS2, causing a shortage of the radio
resources in the radio base station BS2.

5 Further, although the number of the
combinations of the mobile stations and radio base
stations which are selected was one in the example
mentioned above, it is not limited to that. A
plurality of combinations of mobile stations and

10 radio base stations that become the communicating
counterpart may be selected. In this case, the
combinations are selected in the descending order of
the evaluation point as mentioned above. The number
of the combinations can be defined based on a

15 relationship between an available amount of the
radio resources in the radio base station, and the
radio resources required by a mobile station which
newly starts communication (by handover or a new
call), and by a mobile station where the amount of

20 data communications increased rapidly in the
communication with the radio base station.

Further, the sixth example of the handover
system concerning the implementation mode of the
present invention will be described. In the sixth

25 example, each mobile station autonomously switches
the radio base station serving as the communicating
counterpart (a handover) based on communication
conditions. For this purpose, each mobile station
has the similar function as the mobile station

30 management unit 19 provided in the RNC 10 mentioned
above.

In the sixth example of the handover

system, a process is performed according to a
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&A&Y&&&' dEnbC | prcpqa@e%f&a@ shewnogge' §i)a g, )7 1098 &£X308 ‘5?’+m 10% & () -
3(710% & ()- &10% & ()- n Fild. 17, the radio resources management

unit 12 of the RNC 10 requires a report about the
availability (or usage) of radio resources from each

5 of the radio base stations BS1, BS2, and BS3 (1).
Each of the radio base stations BS1l, BS2, and BS3
reports the availability of the radio resources to
the radio resources management unit 12 of the RNC 10,
responding to the demand (1).

10 The radio resource management unit 12
reports the information about the availability of
the radio resources in each of the reported radio
base stations BS1l, BS2, and BS3 to each of the
serving mobile stations, e.g., the mobile stations

15 MS1 and MS2 through the radio base stations BS1 and
BS2 (2) .

Each of the mobile stations MS1l and MS2
measures the receiving electric field intensity from
radio base stations that are adjacent to the radio

20 base stations BS1l and BS2, respectively, under
current communication. And based on the availability
of the radio resources in the radio base stations
which are adjacent to the radio base station under
current communication notified as mentioned above,

25 and the measured receiving electric field intensity
mentioned above, each of the mobile stations MS1 and
MS2 calculates the evaluation point that indicates
the degree of the suitableness of each radio base
station for a communicating counterpart to the

30 mobile station concerned, like the example mentioned
above (3). The calculation method is the same as the
method mentioned in the fifth example mentioned

above (a function of the mobile station management
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f109%& () - 10%&'()iEl@%ﬁt&débﬁriﬂEﬁ&ﬂﬁe R 4 ) + &D " BOZAT L} £3)r_ @he#f 109& () -
combinations of the mobile station concerned and
5 each of the radio base stations which are calculated
as mentioned above (4).
A notice to each of the mobile stations
MS1 and MS2 of the information about the available
radio resources in each above-mentioned radio base
10 station is made at an every predetermined interval.
And whenever each of the mobile stations MS1 and MS2
receives the notice, it updates the evaluation point
described in the management table mentioned above
based on the notified information and the measured
15 value of the receiving electric field intensity from
each radio base station. If the communication
traffic in a certain radio base station increases
and it will be in a traffic congestion condition,
the evaluation point of a mobile station which
20 communicates with the radio base station for a
combination with one or more other radio kase
stations becomes higher than the evaluation point of
the combination with the radic base station under
current communication. When the difference of those
25 evaluation points exceeds the predetermined standard,
the one or more radio base stations concerned are
selected as the communicating counterpart of the
mobile station concerned (3).
Then, the mobile station autonomously
30 switches itself to the radio base station of the
selected combination as the communicating
counterpart as mentioned above (handover) (4).

Henceforth, the mobile station communicates with

46



GLO%&' () - @ xSF10%1H&' () - @ y109%' () - gS&L0%&' () -! 10%&f()-f7"88888§§9§h%&%
| .109%& ()-@  10%&' ()-Y+10%&' ()- )10%& () -

&10%&' () - S@BW10%&' ()-39b999-:a::dE_@ 99f 10%& ()- 7f10%& ()-

6GLOY& ()-S4109%&' ()- 1109%& ()-, /z10%&k' ()-:::::::: O b@! mMO%& ()- @
SS10%&' ()- 10%&' ()-&10%& ()- 10 10 10<s10% ()-GO ;; <7<b<<dEb@!

f&LOY& ()-S, 10%& ()- SS10%&' ()- Z10%&' ()-

@10%&' ()-10%&R' () - g<<+=_==>|>dEb@!, % 10%&' ()-# 10%&' () -

109%& () -, 109%& 9thqaowarmynaﬂﬁooy&r(o)uqup@@lﬁh@'rm@@/&béﬁe

VR VR 0

Se10%! 8-.9’F@%§%@@E”%ﬂ%m %0 -2ht s fptere)

&OMLOYR' () -7 109%&' () - In such a handover system as above, each
mobile station manages the evaluation about the

5 combination with the radio base station under

current communication, and other combinations with
one or more radio base stations, and each mobile
station switches its communicating counterpart
autonomously based on the situation managed.

10 Accordingly, the RNC 10 does not have to manage the
evaluation point of the combinations of each serving
mobile station and radio base stations centrally,
and the process load of the RNC 10 is mitigated.

Further, the seventh example of the

15 handover system concerning the implementation mode
of the present invention will be described. In the
seventh example, each mobile station switches the
radic base station as its communicating counterpart
(handover) by an autonomous control based on

20 communication conditions, similarly to the sixth
example mentioned above. In this example, each
mobile station chooses a radio base station as a new
communicating counterpart without making a
management table (referring to Fig. 16) as mentioned

25 above.

Here a case 1s assumed, for example, where
communication data of a mobile station which
communicates with a certain radio base station
increased rapidly, and the radio base station

30 concerned turns into a traffic congestion condition.

Each mobile station processes according to
the procedure shown in Fig. 18.

For example, the case where the
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concerned is in traffic congestion is assumed. In
5 this case, the mobile station MS1l compares an amount
of the radio resources Ru which is newly needed for
the increased amount of communication data with an
amount of the available radio resources R1 in the
radio base station BS1 reported from the RNC 10 as
10 mentioned above (S1). If the result of the
comparison is that the amount of the available radio
resources Rl in the radio base station BS1l is larger
than the amount of the radio resources Ru that is
newly needed as mentioned above (YES in Sl1), the
15 mobile station MS1 will maintain the communication
condition with the radio base station BS1 (S2), that
is, the handover of the mobile station MS1 is not
made in this case.
On the other hand, if the amount Rl of the
20 available radio resources in the above-mentioned
radio base station BS1 is smaller than the radio
resources amount Ru that is newly needed for the
data communications by the mobile station MS1l as
mentioned above (it represents NO in S1), the mobile
25 station MS1 measures the receiving electric field
intensity from the radio base stations BS2 and BS3
that are adjacent to the radio base station BS1 (S3).
In addition, priority of the adjacent radio base
stations is decided according to the magnitude of
30 the receiving electric field intensity.
The mobile station MS1 first determines
whether the electric field intensity from a radio

base station, BS2 for example, that ranks the
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communication (S4). If the electric field intensity

is not sufficient for communication (it is NG in S4),
5 the mobile station MS1 will maintain the
communication with the radio base station BS1
(handover suspended). In this case, the radic base
station BS1 assigns radio resources to the
communication for the mobile station MS1 within the
10 limit of the available radio resource R1l.

On the other hand, if the electric field
intensity from the radio base station BS2 is enough
for communication (OK in S4), the mobile station MS1
will determine further whether an amount R2 of the

15 available radio resources of the radio base station
BS2 reported from the RNC 10 as mentioned above 1is
larger than the amount Ru of the radio resources
that is newly needed by the mobile station MS1
concerned (S5). If the amount R2 of available radio

20 resources of this radio base station BS2 is larger
the amount Ru of the radio resources newly needed by
the mobile station MS1 (YES in S5), the mobile
station MS1 will nominate the radio base station BS2
as a communicating counterpart (S6). The

25 communicating counterpart of the mobile station MS1
is switched from the radio base station BS1l to the
radio base station BS2 by the switching control of
the RNC 10 based on the nomination (handover is
carried out).

30 Further, if the amount R2 of available
radio resources of the radio base station BSZ2 is
smaller than the amount Ru of radio resources which

is newly needed by the mobile station MS1 (NO in S5),
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&610%&()'!8310%%435@2&99§$£liab&e—&ééﬁgmyésources Rl and R2 of the
radio base stations BS1 and BSZ, respectively,
(R1+R2) is larger than the amount Ru of [the radio]

5 unrelated resources that is newly needed by the
mobile station MS1 concerned (S7). If the total
amount (R1+R2) is larger than the amount Ru of radio
resources newly needed by the mobile station MS1
concerned (YES in S7), the mobile station MS1

10 nominates the two radio base stations BS1 and BS2 as
the communicating counterparts (S8). The
communicating counterpart of the mobile station MSl
is switched from one station of the radio base
station BS1 to two stations of the radio base

15 stations BS1 and BS2 by the switching control of the
RNC 10 based on the nomination (partial handover is
carried out).

On the other hand, if the total of the

amounts Rl and R2 (R1+R2) of the available radio

20 resources of the both above-mentioned radio base
stations BS1 and BS2 is smaller than the amount Ru
of radio resources newly needed by the mobile
station MS1 concerned (NO in S7), the mobile station
MS1l determines whether the electric field intensity

25 from the radio base station BS3, for example, where
the priority is high (receiving electric field
intensity is high), having given the highest
electric field intensity next to the radio base
station BS2, gives sufficient electric field

30 intensity for communications (S9). If the electric
field intensity is not enough for communications (NG
in $9), the mobile station MS1l will maintain

communication with the radio base station BS1 like
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suspended) .
If the electric field intensity from the
above-mentioned radio base station BS3 is enough for
5 communications with the mobile station MS1 (OK in
S9), the mobile station MS1 concerned will determine
further whether the amount R3 of available radio
resources in the radio base station BS3 reported
from the RNC 10 as mentioned above is larger than
10 the amount Ru of radio resources newly needed (S10).
If the amount R3 of the available radio resources in
the radio base station R3 is larger than the amount
Ru of radio resources newly needed by the mobile
station MS1 (YES in S10), the mobile station MS1
15 nominates the radio base station BS3 as the
communicating counterpart (S11). The communicating
counterpart of the mobile station MS1 is switched
from the radio base station BS1l to the radio base
station BS3 by the switching control of the RNC 10
20 based on this nomination (handover is carried out).
If, on the other hand, the amount R3 of
the available radio resources of the radio base
station BS3 is smaller than the newly needed amount
Ru by the mobile station MS1 (NO in S10), the mobile
25 station MS1 determines whether the total amount of
Rl and R2 of the available radio resources of the
radio base stations BS1 and BS3 (R1+R3) is larger
than the amount Ru of [the radio] unrelated
resources newly needed by the mobile station MS1
30 concerned (S12). If the total amount (R1+R3) is
larger than the amount Ru of radio resources newly

needed by the mobile station MS1l concerned (YES in

S12), the mobile station MS1 nominates the two radio
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the mobile station MS1 is switched from one station
of the radio base station BS1 to two stations of the
5 radio base stations BS1 and BS3 by the switching
control of the RNC 10 based on this nomination
(partial handover is carried out).
If the total amount of the amounts Rl and
R3 of the avallable radio resources of the both of
10 the above-mentioned radio base stations BS1 and BS3
(R1+R3) 1is smaller than the amount Ru of radio
resources which is newly needed by the mobile
station MS1 concerned (NO in S12), the mobile
station MS1 determines whether a total of the
15 amounts R2 and R3 of available radio resources of
the two radio base stations BS2 and BS3 adjacent to
the radio base station BS1 (R2+R3) is larger than
the amount Ru of radio resources newly needed by the
mobile station MS1 concerned (514). If the total
20 amount (R2+R3) 1s larger than the amount Ru of radio
resources that is newly needed as mentioned above
(YES in S14), the mobile station MS1 will nominate
the two radio base stations BS2 and BS3 as the
communicating counterpart (S15). The communicating
25 counterpart of the mobile station MS1l is switched to
the two stations of the radio base stations BS2 and
BS3 from the radio base station BS1 by the switching
control of the RNC 10 based on this nomination
(handover to two or more stations).
30 Further, when the total amount R2 and R3
(R2+R3) of the available radio resources of the both
radio base stations BS2 and BS3 mentioned above is

smaller than the amount Ru of radio resources newly
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10 concerned (YES in S16), the mobile station MS1 will
nominate the three radio base stations BS1l, BS2, and
BS3 as the communicating counterpart (S17). The
communicating counterpart of the mobile station MS1
is switched from one station of the radio base

15 station BS1 to three stations of the radio base
stations BS1, BS2, and BS3 by the switching control
of the RNC 10 based on this specification (partial
handover) .

If, on the other hand, there are no other

20 adjacent radio base stations when the total amount
of the radio resources (R1+R2+R3) mentioned above is
smaller than the amount Ru of radio resources newly
needed by the mobile station MS1 concerned (NO in
S516), the mobile station MS1 will maintain

25 communication with the radioc base station BS1 like
the case (NG in S4 and NG in S9) mentioned above
(handover suspended).

The above process is performed by the

mobile station when the amount of data

30 communications of the mobile station which 1is
communicating with the radio base station increases
rapidly. Therefore, when a mobile station under

communication enters into the communication area of
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condition, then it is uncertain which mobile station
that is communicating with the radioc base station

5 concerned should execute the process relative to the
handover according to the procedure mentioned above
(refer to Fig. 18). Then, by providing the mobile
station management unit 19 in the RNC 10 as
mentioned above, a suitable mobile station can

10 switch radio base stations for the communicating
counterpart by autonomous control based on
communication situations in the case mentioned above.

For example, when a mobile station

advances into the communication area, all the mobile

15 stations that are already in communication with the
radio base station which will be in a traffic
congestion condition measure the receiving electric
field intensity from the radio base station
concerned, and each mobile station reports the

20 measured value to the mobile station management unit
19 of the RNC 10. The mobile station management unit
19 gives a priority in an ascending order of the
reported low receiving electric field intensity of
each mobile station. In addition, the mobile station

25 management unit 19 directs to perform the handover
process to the mobile station of the highest
priority (receiving electric field intensity being
the lowest). The directed mobile station executes
the handover process according to the procedure as

30 shown in Fig. 18. The radio resources amount Ru is
equal to the amount of radio resources which the
specified mobile station is presently using in this

case.
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10

15

20

25

30

available by the handover of the mobile station
mentioned above is not large enough to reach the
amount of radio resources which is to be used by a
mobile station which advances into the communication
area, or the handover of the mobile station
specified to carry out the handover as mentioned
above was not possible, an handover direction is
issued to a mobile station of the next priority (the
receiving electric field intensity being the second
lowest) to carry out the handover process according
to the procedure shown in Fig. 18. In addition, the
process for nominating a mobile station and
executing the handover at the nominated mobile
station is repeatedly performed until the amount of
radio resources made available reaches the amount of
radio resource to be used by the mobile station that
advances into the communication area.

In the following, the eighth example of
the handover system relative to the implementation
mode of the present invention will be described.

In this example, verification is performed
as to whether the communication situation at the
mobile station which carried out the handover is
suitable after the handover of the mobile station is
carried out according to each example mentioned
above.

The handover system concerning this
example is structured as shown in Fig. 19.

In Fig. 19, the RNC 10 includes the

3 JUN 2003
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electric field intensity measurement control unit 11,

the radio resources management unit 12, the switch

13, and the mobile station management unit 19 like
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&10%&' () -, 109 (WeazdudMGVROHYra1z18%0&20).- Each of the mobile
stations MS1l, MS2, and MS3 is equipped with a BER
5 measuring instrument for measuring an error rate
(BER) of an error in communication with a radio base
station.
In this example, process is performed
according to the procedure shown in Fig. 20.

10 If the radio base station BS2 becomes in a
traffic congestion condition by the handover of the
mobile station MS1 which has been communicating with
the radio base station BS1l, handover of the mobile
station MS2 which was communicating with the radio

15 base station BS2 which becomes in the traffic
congestion condition will be carried out according
to procedures similar to the procedures (a), (b),
and (c¢) shown in Fig. 11. Consequently, the
communicating counterpart of the mobile station MS2

20 is switched from one station of the radio base
station BS2 to two stations of the radio base
stations BS2 and BS3.

If the communicating counterpart of the
mobile station MS2 is switched to the radio base

25 stations BS2 and BS3 in this manner, the error rate
in the communication of this mobile station MS2 will
be checked (refer to (d) of Fig. 20). That is, the
BER measuring control unit 20 of the RNC 10 directs
the mobile station MS2 via each of the radio base

30 stations BS2 and BS3 to measure the error rate. If
the mobile station MS2 receives the direction, the
BER measuring instrument will measure the error rate

in communication with each of the radio base
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5 The BER measuring control unit 20 will
determine whether the error rate is below a standard
value when the error rate report is received from
the mobile station MS2. If the error rate is below
the standard value, a notice that the handover was

10 carried out successfully is given to the mobile
station MS2 from the BER measuring control unit 20
via the radio base stations BS2 and BS3. On the
other hand, if the error rate exceeds the fixed
value, the BER measuring control unit 20 directs the

15 mobile station management unit 19 to start the
procedure for selecting a combination of a mobile
station for handover and the radio base station
which serves as the communicating counterpart,
noting that the combination of the mobile station

20 MS1l and the radio base station which serves as the
communicating counterpart is unsuitable. Then,
selection of a combination of the mobile station
which should carry out handover and the radio base
station as the handover destination according to the

25 procedure (refer to Fig. 12) mentioned above 1s made
again under the control of the mobile station
management unit 19. In addition, the handover is
carried out for the selected mobile station to the
radio base station that is paired therewith.

30 When the handover process of a mobile
station thch was communicating with the radio base
station BS2 to an adjacent radioc base station is

performed and a check result of the communication
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present invention, the handover of a mobile station

can be carried out to other radio base stations

where traffic is not congested when a certain radio

base station is experiencing a traffic congestion,

10 thereby enabling to provide an effective use of

radio resources in the whole mobile communications

network. Further, since the minimum data-

transmission capacity or the minimum throughput of a

user request can be secured, it becomes possible to

15 enhance user convenlences.
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1. A handover control method that switches a radio
base station serving as a communicating counterpart of a mobile
station comprising:

detecting whether any of mobile staztions
communicating with the radio base station become incapable of
communicating in such a manner as to maintain a predetermined
minimum bandwidth; and

switching the communicating counterpart of the
mobile station that communicates with said radio base station
from said radlo base station to another radio base station.

2. A handover control method that switches a radio
base station serving as a communicating counterpart of a mobile
stetion, comprising:

detecting whether any of mobile stations
communicating with the radio base station become incapable of
communicating in such a manner as to maintain a predetermined
minimum bandwidth; and

switching the communicating counterpart of the
mobile station that communicates with said radio base station
from said radio base station to a plurality of other radio base
stations.

3. The handover control methed as claimed in claim

1l or 2, wherein

' a2 radio base stationwhose electric field intensity
was the strongest and a mobile station that measured it are-
selected as the mobile station as the object of the handover
and the radio base station serving as the communicating
counterpart thereof, excepting a set of the mobile station and
the radio base station under current communication, based on
electric field intensity information about the radio base
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1 or 2, wherein

a mobile station to which allocation of radio
resources is the nearest to the minimum bandwidth and a radio
base station which has the most radio resources available are
selected as the mobile station and the radio base station for
the handover object.

5. The handover control method as claimed in claim

1l or 2, wherein
a mobile station that requires the radio resources

in the highest value of the minimum bandwidth and a radio base

station in which the radio resources are available the most are
selected as the mobile station and the radio base station for

the handover object.

6. The handover contrcocl methods as claimed in any
one of claims 1 through 5, wherein

the detection of an inability to communicate while
the predetermined minimum bandwidth secured at any of mobile
stations that communicatewith the radiobase stationisrealized
by measuring an electric field intensity, a bit error rate, a
frame error rate, a packet error rate, a packet discarding rate,
or any combination thereof and basing on the measuring result
thereof.

7., The handover control methods as claimed in any

one of claims 1 through 6, wherein
said mobile station selects a radio base station

that serves as the communicating counterpart after said

switching.

8. The handover control methods as claimed in any

one of claims 1 through €, wherein
the radio base station which serves as the
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station ls reported to said mobile station from szid node; and

the radio base station which serves as the
communicating counterpart of said mobile station is switched
to the reported radio base station.

9. The handover control metheds as claimed in any
one of claims 1 through 8, comprising

detecting when a communication securing a
predetermined minimum bandwidth becomes impossible at any of
mobile stations that are communicatingwith a radio base station
in a first radioc communication system that employs a first
communication protocol; and

transferring information relative to radio
resources of said mobile station from said first radio
communication system to said second radio communication system
via a wired section upon converting the protocol,

when switching the communicating counterpart of the
mobile station that communicates with said radio base station
to the second radioc base station that employs the second
communication protocol when said detection was made.

10. Ahandover contrel methodwhich switches & radio
base station which serves as a communicating counterpart of a
mobile station, comprising:

deciding as to whether communicationof a radio base
station will be in a traffic congestion condition;

selecting, according to a predetermined rule, a
combinationofamobilestationthat communicateswithsaidradio
base station and radio base stations with which said mobile
station can communicate, in response to a decision that the
communication of the radio base station will become congested;
and

switching the communicating counterpart of the
mobile station in the selected combination to two or more of
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comblnatlon of said mobile station and a radio base station is
defined based upon an available amount of radio resources of

aradiobase stationor anamountof the radio resources required.

12. The handover control methods as claimedinclaim
10 or 11, wherein

the predetermined standard for selecting the
combination of said mobile station and a radio base station is
defined based upon receiving electric field intensity of the
communication between the mobile station and the radio base

station.

13. The handover control methods &s claimed in any
one of claims 10 through 12, wherein

the predetermined standard for selecting the
combination of said mobile station and & radio base station is
defined based upon the ratio of the amount of radio resources
permitted to themobile station to the amount of radio resources
currently used in fact.

14, The handover control methods claimed in any one
of claims 10 through 13, wherein

the predetermined standard for selecting the
combination of said mobile station and a radioc base station is
defined based upon the number of the radioc base stations which
should perform simultaneous communications after switching the

communicating counterpart.

15. The handover control methods as claimed in any
one of claims 10 through 14, wherein

the predetermined standard for selecting the
combination of said mobile station and a radio base station is
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after switching the communicating counterpart.

16. The handover control method as claimed in any
one of claims 10 through 15, wherein

a priority about the appropriateness of mutual
communication is given to combinations of each mobile station
that communicates with said radio base station and said radio
base station and one or more of radio base stations adjacent
to the radlo base station in accordance with said predetermined
standard; and

' a selection is made in favor of the combination of

amobile station and a radio base stationwith a higher priority.

17. The handover control methods as claimed in any
one of claims 10 through 16, wherein

the process for selecting a combination of any of
mobile stations that communicate with said radio ba§e station
and one or more radio base stations that can communicate with
said mobile station is performed by a node that is connected
to each radio base station via a wired section.

18. The handover control methods as claimed in any
one of claims 10 through 16, wherein

a mobile station that communicates with said radio
base station performs the process for selecting a combination
of said mobile station and one or more radio base stations with
which said mobile station can communicate according to said

predetermined standard.

~

19, The handover control method as claimed in claim

18, wherein
said mobile station which communicates with said

radio base station determines whether said radio base station

is in a traffic congestion condition.
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station and one or more radio base stetions are supervised after
switching the communicating counterpart of said mobile station
to said one or more radio base stations; and

a2 process is performed such that the communicating
counterpart of said mobile station may be switched again when
the supervised communication condition turned into a condition

poorer than the predetermined standard condition.

21. The handover control method as claimed in claim
20, wherein

an error rate in communication between a mobile
station and one or more radio base stations is supervised as

said communication condition.

22. A handover system that switches radio base
stations as the communicating counterpart of a mobile station,
comprising:

detection means for detecting an inability of any
of moblile stations that are communicating with a radio base
station to communicate in such a manner as to maintain a
predetermined minimum bandwidth condition; and

switching control means for switching the
communicating counterpart of the mobile station communicating
with said radio base station from said radio base station to
anotherbase station, inresponsetoadetectionbysaiddetection
means that any mobile station is unable to communicate in such

a manner as to maintain the predetermined minimum bandwidth

-

condition.

23. A handover control system that switches radio
base stations as the communicating counterpart of a mobile
station, comprising:

detection means for detecting an inability of any

64



10! 10%x& ()-&10% & ()- 10 10 10<10%& ()- L9z10%& ()-

710%&' () - "ERFQGOMI | W3b@ ! n# 10%b& ()-4!# 10% /& ()- 4! # 10% /& (1)3 ?1;,\}20
10941 & ()-1} 109/ x/& ()-! 109& ()-11J333IIII{\= !n 10% & ()- Wy10% & 1
10/ 10/ <10% & ()-!j# 109& ()-4!# 10%} & () - 4JZKKKULLLAE{\ = !'n  10% & () -

f10% & Q) n?ejaqgﬁég‘s(.)atlé@s%&iﬁ'"?el@@n&\\.(ﬁlcal@% GLhLEMEMAMMEESE= ' n
10% & ()- 10% & ()- 10% & ( 0%&')&( 10% & (
yMLO%% &S(t)&n\memmmmw ) B OV (B @Wfo%&tf’)ma&%%& #)- F%

10% & (%; A% & (Neq OV ) o SkARRR RRAAERIBn!:N28E10% & () - 410% & () -
310% & ()- /10% & ()-T |.10% & ()-,10% & ()-PQQ
switching control means for switching the

communicating counterpart of the mobile station communicating
with said radio base station from said radio base station to
a plurality of other base stations, in response to a detection
by said detection means that any mobile station is unable to
communicate in such a manner as to maintain the predetermined

minimum bandwidth condition.

24, The handover control systemas claimed in claim
22 or 23, wherein

said switching control means comprises selection
means for selecting 2 radio base station whose electric field
intensity is the strongest and the mobile station that measured
it as the mobile station and the radio base station serving as
the communicating counterpart for the handover, based on the
electric field intensity information relative to radio base
stations obtained from each mobile station, excepting the
combination of the mobile station and the radio base station
in current communication.

25. The handover control systemas claimed in claim
22 or 23, wherein

said switching control means comprises selection
means for selecting a combination of a mobile station that is
assigned an amount of radio resources the closest to the minimum
bandwidth and a radio base station where the radio resources
are available the most as the mobile station and the radio base
station for the handover.

26. The handover control systemas claimed in claim
22 or 23, wherein

said switching contxol means comprises selection
means for selecting a combination of a mobile station that

requires a large amount of the radio resource with the highest
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27. The handover control system as claimed in any
one of claims 22 through 26, wherein
sald detection means comprises measurement means
for measuring an electric field intensity, bit error rate, a
frame error rate or a packetdiscardingrate, or any combinations
thereof, and the detection of the inability to communicate of
any mobile stations that are communicating with the radio base
stationwhilethe predeterminedminimumbandwidth secured, based

on measurement results by said measurement means.

28. The handover control system as claimed in any
one of claims 22 through 27, wherein
sald mobile station selects the radio base station

serving as the communicating counterpart after said switching.

2%9. The handover control system as claimed in any
one of claims 22 through 27, wherein,

the radio base station which serves as the
communicating counterpart after said switching is selected by
a node other than said mobile staticn;

the information on the selected radio base station
is reported to said mobile station from said node; and

the switching is made to the reported radio base
station as the base station to serve as the communicating

counterpart of said mobile station.

30. The handover control system as claimed in any
‘one of claims 22 through 29, wherein -

seid detectionmeans detects thatanymobile station
among mobile stations under communication with a2 radio base
station of a first radio communication system that employs a
first communication protocol becomes unable to communicate in

the condition that the predetermined minimum bandwidth is
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transfers inhformation about radlo Iesources of said moblle

station from said first radio communication system to 2 second
radio communication system upon protocol conversion when the
communicating counterpart of the mobile station that

communicates with sald radio base station is switched to a radio
base station in the second radio communication system that
employs asecondcommunicationprotocolbysaidswitchingcontrol
means when said detection means makes said detection.

31. In handover control systems that switch a radio
base station which serves as communicating counterpart of a
mobile station, comprising:

traffic congestion checking means for deciding
whether communicationof a radiobasestationwillbeinatraffic
congestion condition;

selection means for selecting a combination of any
mobile station that is communicatingwithsaidradiobasestation
and a plurality of radio stations with which communication is
possible with said mobile station in accordance with =z
predetermined standard when said traffic congestion checking
means determines that the radio base stationwillbeina traffic
congestion condition; and

switching control means for switching the
communicating counterpart of the mobile station in the selected
combination to two or more of the radio base statlons in the

combination.

32. The handover control systemas claimed in claim
31, wherein
- the predetermined standard for selecting a
combination of said mobile station and radio base station is
defined based on the amount of available radio resources in the

radio bese station, or the amount of radio resources reqguired,.

33. The handover control systemas claimed in claim
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combination of said mobile station and a radio base station is
defined based upon the ratio of the amount of radio resources
prermitted to the mobile station to the amount of radio resources
currently used in fact.
35. The handover control system as claimed in any
one of claims 31 through 34, wherein
the predetermined standard for selecting a
combination of said mobile station and a radio base station is
defined based upon the number of the radic base stations which
should perform simultaneous communication after switching the
communicating counterpart.

36. The handover control system as claimed in any
one of claims 31 through 35, wherein

the predetermined standard for selecting a
combination of said mobile station and a radio base station is
defined based upon whether the radio base station which is

performing the current communication is included.

37. The handover control system as claimed in any
one of claims 31 through 36, wherein,

said selection means gives the priority about the
appropriateness of mutual communication to combinations of each
mobile station that communicates with said radio base station
and said radio base station and one or more adjacent radio base
stations; and.

a combination of a mobile station and a radio base
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a mobile station which communicates with said radio
base station selects a combination of said mobile station and
one or more radio base stations with which communication is
possible in accordance with said predetermined standard.

40 . The handover control systemas claimed in claim
39, wherein

said mobile station that communicates with said
radio base station‘comprises sald traffic congestion detection
means .

41. The handover control system as claimed in any
one of claims 22 through 40, comprising:

communication condition supervision means for
supervising the communication condition between the mobile
station and one or more radio base stations after switching the
communicating counterpart of said mobile station to said one
or more radio base stations;

condition decision means for deciding whether the
communication condition supervised by said communication
condition supervision means will be in a condition poorer than
the predetermined standard condition; and

re-switching control means for performing process
for switching the communicating counterpart of said mobile
stationagain when said conditiondecisionmeans determinesthat
the communication condition as supervised is in a condition
poorer than the predetermined standard condition.
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