.;e3e(P6T{D f -1 TITLE OF THE | NVENTI ON A RADI O BASE STATI ON SELECTI ON
METHOD AND SYSTEM AND A RADI O BASE STATION I N A MOBI LE COMMUNI CATI ON SYSTEM
5 BACKGROUND COF THE | NVENTI ON The present invention relates to a radi o base
station selection nethod in a nobile conmuni eati on system More
specifically, the 10 present invention relat®s to such a radio base station
sel ection nethod and systemin which a radio base station is sel ected when
a nobile station sends or receives a call or perforns a handoff in a nobile
comuni cation system 15 In addition, the present invention relates to a

radi o base stationrydi 6F 988 IVVENTICIPt her radi o base station according to
cel lul ar_nohile

such a radi o base startrom setecrtomn nerhod. At prese

comuni cati on 20 systens sticRARL G @Mﬁ%?ggnﬁplﬁﬁ%% N&Tﬁ“ﬁ@a}w system
and the PHS (Per&O3EEMHaNOyApRADE OS\EASHE) SBABRIONeldt &d MOBILEhese nobil e
conmuni cati on s%mm .bggH Sqa‘El\p radi o base station when

sendi ng/receiving a ng off is carried 25 out as explained
below. In the case of PHS, Sel ection by a nobile station: Wen establishing

connection for BATREROURDEOF THEA IMVENTION he PHS, a nobile 30 station
sends a request Tor establg Arng a 11Nk chan rad| base s atlon in

order to get a radi o channéf*aPi ggae[q%nln\f?n?hgn Stl?zfse St4htTdhtRas an
avai | abl e radi o kdmnetationassilges iprn |mﬂ<t14:¢1®nnal at aoblid enpbi | e station.

On the other handmmthiéatenr gglsgelgase @%lgﬁeggggcgqtlwa%@n avai |l abl e
radi o channfé it sends a link ann%1 asmgnrrent rejection to the

nobi | e statt®n. PAIIFOY ei:%’l’?f‘ﬁéof’hé G e 6&1’1']61?[ Raj%ction, the
m)bi | e station sssttihms feieothen medilmdasmd stmbteons iw twhiarh aa/arédibd)e
radi o channel . eefm é&éhaﬁbo'%e%ercq:@?tv?héﬁe Sﬁébﬁﬁeu%tdétl'&nféé‘ﬁ? a

vacant radi o chann [t reaches a predeterm ned repetition tli
PHS system whef% h’ée%h‘f’ﬁy oFaéémﬁme?aﬁ%’ﬁ“%e?v@éﬁd&frf‘D&q é é‘ic&ﬂ%ﬁ and

a radio 10 base cﬁ;tnaxmro;ncasldﬁgggde;@n(receptl on qual | ty degradatl on), a
handof f seqy $nce is acti vaq_.gd %nlotnhe b| l% g S84 cohesreci)an{: $|
frequencies Tor a control S|gna rom ‘adj ac ase S i “TT the
mobi | e station rteced viezdio clboaseols taitgindl WthCliLSC@écéﬁé@Cé:ymmfmﬁJZed W th

the control SIg&adl@rwa:s@nglﬁaelbgq%%toxfd)lrn@s{_@bkuéhl R0 radiidpLd@nnel to
t he adj acent radio base st f in a manner simlar to the

ndo
above. The subs&Jdmt® rbr%%giggf‘gnt ﬂ‘c?%%la? " as the above. 20 In the PHS
system 64kbps data transnitsporseart beoblalmednbpidsi wprmwm idatesdar ed
slots. Wemghe sry%wn@as%@cﬁtasl QReM SR VS £ on £ BABe S har cesitiabld shing a

i nk channel, it "assi éhe first slot Iink channel. "The nobile
syste the PHS (Personal Handy phone System) are

operated. In these mobile communication systems,
selection of a radio base station when
sending/receiving a call or handing off is carried
25 out as explained below.
In the case of PHS, Selection by a mobile
station:
When establishing connection for
sending/receiving a call in the PHS, a mobile
30 station sends a request for establishing a link
channel to a radio base station, in order to get a
radio channel allocation. If the radio base station
has an available radio channel, it assigns a link
channel to the mobile station. On the other hand,
35 if the radio base station does not have an available
radio channel, it sends a link channel assignment
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.25 station sends an additional request for Tch (conmmunication channel)
using the assigned |ink channel to request an additional slot. If the radio
base station has an avail able radio channel, it assigns one additional
channel . If the radio base 30 station has no avail able radio channels, it
sends a Tch additional assignment rejection2to the nobile station. The
nobi |l e station sends Tch additional requests again to the radi o base
station, until the request is accepted or it reaches a predeterm ned 35
repetition time. In the case of PDC, Selection by a radio -3 base

station: In the PDC ngtmor radl%%bf i %ﬂlon C rol station is

provi ded above th®JF&4H8™ StT RS 8 L HERRBLVENY
assignnent/smﬁtchhagllAkWEMdnneﬁeﬁsmngnmas&resmaﬂnmwmd teeehebaflet he
control channel ss o+ aghag@lr Sl OrpAserALA! kalito \éhaegb : SO Igh LGN Y 2

call, the nobile statlon sends al | establishing d the received
levels. If a rad®® B4&é §P%ﬁ(ﬁ?q%P]EP?%%e§ervﬂﬁ§(ﬁOQ%ﬂ%hs¥ﬁelﬁﬁblIe
station bel o3gs heseatsataie a&ﬂaeccrradmtrhainelf,lntd”se d ath cabaseadtiati on

control station @ﬁggnggjg%eq%' dg?eve E@Eb%@&vﬁ.Q%é %%é?é%gpggne

availabilities based on the receive s reporte e station.
| f 15 sone adj aceHneradi o base stations have channel availabilities, the

radi o base station controlﬁﬂeﬁnénpgglgyggeﬁ I qlich Ghangha BDey ngglfles t he
nobi l e station of the sel ct|03 A handi n ﬂ?ﬁﬁa S actlvated mhen the 20

received | evel of°TRB"F581%d %o THidn RdgrA AR car Fagi8par e
time in TDVAOs| dbvaset htatdon esstcbeqmdedhectkecem:etmeluﬁehwyevel s of

adj acent radi o hasg-rshatieny., e dmbb+e staghiare %%Oratétfx?@té&ce' ¥edn
|l evels to the radi 0 base 25 st ation control station perio |call%ﬁ When t he

qual ity of commuriearPBhlri FESt Yegierfeehefneonddidd aRALIREFBA £8ht r ol
station notifiesatdentpbil eisnatli oo adjadeotbaadrﬁzﬁasel$ﬂahaadsoff

based on the re V. I l; J dlo:Qgﬁg

reported fron1tﬁ§fn€ |I§¥§%2t<§#J§%@$s§%§§%¥%§r roaden ?ﬁe bané“ndth
per channel 1Pn dreleemes ﬁﬁﬁﬂ&ﬂ?qkﬁﬁQ)W%%hsﬁh§sﬁ@ﬁﬁﬁﬂ&uﬁiqp4he phesent
nmobi | e communi Caééz@dlssaskéﬁheHﬁtV\@tﬁf estdbUbshieguencayihanshdsnaeeded for

35 assuring a br ad frequency dwi.dt h. | ddition, in order to satisfy
subscri ber capactty 7% c?@% iH}O-Qfﬁ%es£§§f8% H%%Qﬁﬁ%?§9e+?l%lency
shoul d be i nprovezhner hsgmerlatrhm ttee conoeat i offale spdtsanueutgbngcesem
these factors, a dmeRe-sghk Gabaule UYL 0 300m is expected to be used for
realizing high 5 speed access |n f re bile on systens. In

Pcr 69 qur 48 e G HBERTof SRS GH

such a mcrbé-cell configural) el s covered by
one radi o base st:raazilmniissmsua:lalry baam:bbt,abeedubs ulsd rspramaet Bmea i s

covered by many gfiadi 04chapRel s. wHE! i eralifioc base station receives
the request for establishing a link channel, it
assigns the first slot link channel. The mobile
25 station sends an additional request for Tch
(communication channel) using the assigned link
channel to request an additional slot. If the radio
base station has an available radio channel, it
assigns one additional channel. If the radio base
30 station has no available radio channels, it sends a
Tch additional assignment rejection to the mobile
station. The mobile station sends Tch additional
requests again to the radio base station, until the
request is accepted or it reaches a predetermined
35 repetition time.
In the case of PDC, Selection by a radio



.10 many nobile stations cone together in a radio zone covered by one radio
base station, all the radio channels of the radio base station are easily
occupi ed, and can not provide the required conmunication service. 15
Sol utions for preventing the above situation includes increasing the nunber
of radi o channels per radio base station, agd placing nultiple radi o base
stations close to each other to increase the traffic capacity per area. The
former 20 solution requires additional hardware in radio base stations and
results in high cost, and therefore, the latter solution is usually
desired. In the mcro-cell configuration, the nunber of hand-offs wll be
i ncreased becaus®®F $haL28%Snall cell size. FIG 8 shows a mobile station
traversing mcro-cells. |nInhithd IRRC enetenktha malkiice sisd | snattheas al ong
a path 6-1, it i d ; P i 7 < - Lich radio
ar eas fron16-21é?é§g?f6ﬁggg%%%5}§§%%ggp%%??ng§Y%3%ﬁ%§q?%%%ﬁ ?%g he
figure, the nuMﬁﬁa%¥°H§n§°on§q§9¥rﬁﬁé&@e@hﬁﬁnﬁﬂe m cro-cell system
tTEere]f ore itsis aig_mpgﬁraahtt/@wi][whtiem .hannl_-xlaéﬁliulen@éc_&&iwhﬁhne?fs@@é?i bl e.
erefore, it is important to.fin avai radi o chann s_fast as
possi bl e. This ﬁ%?%%?gmaggg&rss o\%hgznr}’%e%%?ﬁ’é??egg’ﬁ?inﬁésa °c§|?g%§c%fgl as
handi ng of f. rglig basePHSadisnem adleap| agnddngieese itiere & scadlneed
foa_ cogt roll ! n?_ﬂt@éj'hx@o19§§€ §tt%tt|iféii'§bslém\é§rca%@a@%:%'a!ﬂﬂﬂér{ﬁ?n osia;ﬂgla
radi o base station having an . avajl.a radi o_channel, is very Tong, 5,
| eading to nanyﬁﬂ4ﬁ£hﬁsgeFﬁlWﬁ§ ﬁﬁfé%%tenfﬁsaefﬁﬁépngﬁ%ﬂxﬁ&ftggﬁi6n
channel s cahObe t@ssi gaedivet b fhiwhphi dpedte andb hil gh sekftiiorersl otpsekes, it

needs radi o bas tat i t L.Qly:St aly bo r adi tat 10
R on Compli cat & s 02698 Hai% W% PO KA 2dud IS 00 T0p

| NVENTI ON |t i s SR torp kcBtatitRe askss &fl] 3 ¢%Rht F8f 195 PEG Srka BECRAS T adi o
base station selg#gduonthet bodhanededy Hvedt 14bibicheBebaridd cxastthé not

i ncreased, and searchi i f or._avai I radio els i.,s. shorteped to
assign radio ché:neﬁgeerg‘l"g\n.t%enlgéﬁ sﬂc? ec%l_é[%) ]:‘3% gﬁgt ﬁé?%gb%j e%tato °%he g?esent
20 inventi oh3t o AR ad] acendi saddse basr i owatisedsi hagscirhmmst em

Features and adwaidaoesiof tiBe ,Prdeetad iy ephsenswhlchobe cfitf9rth in the
description that foll ows art. will be arent_fromthe 25

nd.inp beco app
description and s[tf?etla%r&oﬁﬁgﬁﬁ?:ﬁgadrrzf\ﬂhogscfh%?n yaBg P Dy P act i ce of
the invention aowdridiengstatihe pdadiengsejeovidad in the description.
Obj ects as well as other fgahuhedndnd ddvadt agesvakeheriesed i nvention

il e reslhzed and atte nediby 2 90 TeUIod pishemand S apemratus
and exact terns dasytaddedabl Puaiper spare time in TDMA slots, the
mobile station checks the received levels of
adjacent radio base stations. The mobile station
reports the received levels to the radio base
25 station control station periodically. When the
quality of communication link is degraded, the radio
base station control station notifies the mobile
station of a radio base station to hand off, based
on the received levels of the adjacent radio base
30 stations reported from the mobile station.

It is necessary to broaden the bandwidth
per channel in order to improve radio transmission
speed in the present mobile communication system.
However, a high frequency band is needed for

35 assuring a broad frequency bandwidth. In addition,
in order to satisfy subscriber capacity required in



vhaving ordinary skill in the art to practice the invention. 35 In a nobile
communi cation system having a plurality of radio base stations and a nobile
-6 station, a radio base station selection nethod according to the present
invention is provided, in which a radio base station to start conmuni cating
with a nobile station is selected fromanong-5 adj acent radi o base stations
capabl e of communicating with the nobile station. The nmethod conprises the
steps of: requiring, by a radio base station in service, a radio channel
availability report fromeach of adjacent radio base stations indicated by

10 the nobile st tlon n response to a nal for t.ing, connection to
the mobile stati §%FEE’[“vn6r§C§”§d}%\’ b%ggggf'ﬁflicéfn Stb(?q’gléfc‘?ﬁmé‘eﬁ’ﬁﬂvﬁg t he
nobi |l e station, ﬁms‘terlgbert hhanadihe ctanwneht availlalsivisiteyn repImdigln)bt ai ned

fromthe adjacent,Jp {ﬁgggol}_}g%qa_ogsat |apr}§lc§gd Egtll f()él Le station

of informati on necessar I communi cat1 ng he 'se ect ed rajal 0 base
station. In a nodiQe cb%@ﬁpé&ﬁe&l té%/sk?%n‘\lFﬁ@l A§rarsadricing bighadi o base

stations andsa rjdé® 20csebat llQn,ftﬁ:dﬁé“I@olb@$@ &bﬁﬁdu@ﬁcﬁéﬂiﬁ%lgﬁsﬁéfﬁbem
according to the present i ventl IS Jﬁ%ﬁ ggg ich radl 0 gase
station to start comunicating Gt H & g‘aﬁ J'Igsu% &8 ed®FFom anong
adj acent radi o bayeber a@fongd@@pma@rﬁleSC@wmm bat iome wiadie heasebi |l e

station. The sysi&fR £OHPI5SESud1N3digdase ﬁéé&h@@ *t'?legesré’fxpfce-rg'ﬁeéad' 0
base station in service cgrrgrl ses” radio channel _avai rTS‘ %1%%/ requiring
means for requi A FEEFoPY¥HEAR] ? BN PPEFLPeportt gL E2chtbf 30

adj acent ratido hesey stebidassitatiicatsed:dye t hegabhelre ist at ixagio nzeeeponse
to a signal for J&Pé&eéé')?g 89@“%%%!1‘8“ Bé)séhEtHE?bhe shat +fk f%ﬁ‘i& base
r e connect ed

station selectlcglrreans sel ecting a radi 0 base’station to
to the nobile stHaMielpasédtsR trFi’é"uS’S Ra%P oSEARARSI 2ARai9HEIVty reports
obtained fromt hﬁ:cacbf@@nt ahddicanbasa bV OAs; tAed reefuifaddig nmeans for

notifying the r’r%b Jﬂg%tggnof erQ,fl%rémtl on necessary for communicating

with the sel ecte asé station. ‘A radio base station to be sel ected
as a 5 radidS5base statl on Eapabienst twmpmevantagonitihe abaitel e station,

according to thejpneseidni BM@"BEH@% ﬂrﬁ:ﬁ&é’iﬁ@dthghﬁum& PaSLagigtion
conprises radi o ¢channe Je?)aval | abi [.i t)ér‘;r‘r equi ggfmaans for uiring a radio

channel avai | abiT1AFFepoP B FEM 2SR I} Tf’)a ﬁceﬁfldré’d'la& Ze stations
i ndi cated by thewiohip ke statiiionpaise rsaspoineest olassi goaleafadr gEyeestong

connection to theJmbile shat t?ﬁffrl%d'&ﬁ@éft§t?5koﬁx%%| ectpy FBARsfor
sel ecting a201 adi o base station to be connect o .the mobile station, based
r ancil

on the 15 i 0 ST ab SRR ABESI F}?’drle%’o??% oBRAAHET S g T3 AP %ﬁ%n
radi o base statisorstiamsl aodi yisngd tweans Hoghnodstyi agd hemwbidee st ation

et ™50 o SRR RS LID bisuselected radio base
In the micro-cell configuration, the
number of hand-offs will be increased because of the

25 small cell size. FIG. 8 shows a mobile station
traversing micro—-cells. 1In this figure, when the
mobile station moves along a path 6-1, it is handed
off at locations 6-7, 6-8 and 6-9 to switch radio
areas from 6-2 to 6-3, 6-4 and 6-5, respectively.

30 As shown in the figure, the number of hand-offs is
increased in the micro-cell system, therefore it is
important to shorten hand-off time as much as
possible. Therefore, it is important to find an
available radio channel as fast as possible. This

35 problem occurs when sending/receiving a call as well

as handing off.



,FIG ,1 shows a basic configuration of a nmobile conmmunication systemto

whi ch one enbodi nent of the present invention is applied; 25 FIG 2 shows
signal transm ssions between radi o base stations; FIG 3 shows an

adm nistration table including the received |l evels of adjacent radi o base
stations; 30 FIG 4 shows base station accobding present invention; FIG 5
shows operation of the radio 35 when receiving a call FIG 6 shows a bl ock
diagram of a radio to the enbodi nent of the a flowhart illustrating base
station shown in FIG 4 request and a handoff request; a flowchart

illustrating an _g_ oper gt| f e ' S ' S in FIG 4
as an adj acent radi o base g%’aﬁhoé;;PﬁGS{}%ggﬂo?\g %’ﬁ%ﬁ%ﬁ%t@%ﬁétrati ng an
operation of theEh®pel ésshgt insredhcEordrAgtEe 3% eadbai hage sftathieons.

present inventi HyweRdrFl Geal HioNF @iMé Cte- €ehld rOHdEi € WAMEI §8hLEBN
system and handc}fﬁféfs\ﬁ% anrmvi ng_l rEDJ‘l:I)&l | e 3t ati gn. 13 DESCRI PTI ON OF THE
PREFERRED EMBODI | A%t RE 31T 2 R SarRBRs oF ¥ ptR3ent

i nvention wi bl beeakkirgi bedmainyh prdlekemee to t he acconpanyi ng drawi ngs.

FIG 1 shows a basic confi gur #iHeorpst &y dPefPhisl @ GPEUEE AL HOPeSYStEM L O
whi ch one enbodi nent of, the Rresent i nvention is a;%gll i,ed.. Referri ng to FIG
1, this nobile SRR CRERBR Sy Sahe THAPIRET By To Rifth $RSedr 2Pddi o
base stations l-HighrefifhciencyeacHotewdir chifOnkassa radio-lceseé as a radi o

zone. Each fam‘%%E@fbﬁtéBhQQo&'%ﬁ?!ﬁ%?@ ébgvgsﬁgaygxgii%t§i@tions

predet erm ned conmmuni caton networ ere are radio/wr connéect i ons
bet ween eachOr adihbi Haseorpaicatesartdie eefork aREsdNHRB DS Bakwoskat i ons
can comruni cat e ggdth, each other. In this enmbodinent, it is assuned that
each radi o base station 1-1 through 1-7 is wireconnected to each other. As
shown in the figure, a nobile station 30 1-8 belongs to the radi o base

station 1-1, butSUMMARY OFhHhTHE; INVENTI@Nre it can communicate with three

adj acent radio base stationg is?.anl-chbPéEt lo#. the present invention
15 to provide a radio base station selection method and
system in which network cost is not increased, and
searching time for available radio channels is
shortened to assign radio channels with high speed.

It is another object of the present

20 invention to provide a radio base station used in
such a system.

Features and advantages of the present
invention will be set forth in the description that
follows, and in part will become apparent from the

25 description and the accompanying drawings, or may be
learned by practice of the invention according to
the teachings provided in the description. Objects
as well as other features and advantages of the
present invention will be realized and attained by a

30 method, a system and an apparatus particularly
pointed out in the specification in such full, clear,
concise, and exact terms as to enable a person
having ordinary skill in the art to practice the
invention.

35 In a mobile communication system having a
plurality of radio base stations and a mobile



Referring to FIG 1, FIG 2 and FIG 3, the operation according to the
present enbodi nent 35 will be explained below. In FIG 1, it is assuned
that the nobile -g_station 1-8 is going to send or receive a call, or
performa handoff. Before sending or receiving a call or performng a
handoff, the nobile station 1-8 5 receives-gdentification informtion and
received | evels of three adjacent radio base stations 1-2 through 1-4. The
nobil e station 1-8 sends a request for sending/receiving a call or

handi ng-of f to the radi o base station 1-1 in service and reports 10 the

above identifi catjh |nf or matllfP nd recgi ed Ieegls of thr ee, a ] acent
radi o base statidh3t1°8 & F2LP RIS RERSIARs SR M4tPRAG 2 shows
signal transm ssaotsrdénged ridd hasenst ahvemtd-on timtprecideds tine

report from15 t bil i he ~a t tations
25 2.3 and 2- 4‘1'1#188 3 ‘i"aas%,lté@’tst]:fajfpsu‘%n%t@?go}1 %O&%;i) 7 cc%’ﬁﬂ%’?lggﬁrgm i cate

with the nobile %R BnmeS-lq satdon igheels dLOR3RPRE 2- 1 20
inquires (2-8, 2a<93 aaeihQ) r&bﬁ.lti Bk 0s €h8nBak wda |dﬁdoxﬁf1uﬁiiéat@.fngt he

three adj acent h %%Sile s‘{i‘%fé‘xghlzl S' ndlGatpd. by a%’sf?‘agoghleadl o

station 1-8, |f "Hase St M= T it
channel to neet fﬂh%PéaPlf 23 egudisng of by he melilloe batsgt ivraidnoini f the

radi o base Sta“é)é‘r*?léere%e'r\é%ﬁ@ dredehod { aeau%ﬁolflrﬁp tﬂf@pé@@l Eeomt ation
r.adi o, base stati ad

1-8. Upon being acent radio
base stations 2- eﬁﬁrB gﬁ qnetporratd%‘?\e??s8mﬁtla§d1°&scﬁd‘rfﬁle?a% d°by
avai l abilitii8s ttthe hmobadieo sttme.cm,atlmnresﬁ:o('xzelho & 1Pigrkall3forBased on

the reports fror@é@ﬁege%bec%tr@%é céré %@nehehﬁo%qllaeceg%}( at Adh 0 base

stations 2-2 thr the radi o se station 2- es an
admini stration t %CEénghév\ﬁai%q:Ik@s% SHRELQE AAnike e oRedabre
i ncl udes recei vetché exwebs lef stﬂmnaﬂj Adended adhothase astial ictenmedsur ed by

t he nobil e -10,5 éBE‘lﬂ ra%’adgéz’ﬁfloebﬁ%ﬁﬁ%h&"f%mpf tehesc? Qggﬁ\f_hst ations.

When the nobile stalon reg at the
adj acent radPo b%gcél@taﬁﬁén§t@rtéfmrﬁ)er%dfm@ﬁwlﬁveng2)th1a 3“<(176144<%ps) and 5

1-4 (384kbps) saétéﬁyohhefbaﬁ&w&lﬁ’tlrcﬁquhé@agabryofotme:&ftmlaaaﬂngt he
reported received, Iﬁv%s of .t géflsgaﬁistatl ons 1- tand 1-4 are 43dBm and
35dBm respect | NN & BS4E° C PRI PHEHCHer received |evel . At

this tine it is 10 necessadyp teo mpdtigreri eemmhnékadii cay &y stide apavot p

(bandvm dth) or rﬁ.@fa\/ﬁﬂtﬂzeﬁg ﬂ%ﬁ&l&l’sﬁ‘é Hé@&bh‘é alnd tah'nﬁat?ﬁpéd' ment, the
recei ved | e%S has h] her pri or.i té{} t han t he, avai | ﬁel e car&lam té/evvhen
i

sel ecting a adjsatcaeﬁ IPadF‘or 248 H3{S 3 ol LB ECHE T S

according to the present invention is provided, in
which a radio base station to start communicating
with a mobile station is selected from among
adjacent radio base stations capable of

25 communicating with the mobile station. The system
comprises a radio base station in service. The
radio base station in service comprises: radio
channel availability requiring means for requiring a
radio channel availability report from each of

30 adjacent radio base stations indicated by the mobile
station, in response to a signal for requesting
connection to the mobile station; radio base station
selecting means for selecting a radio base station
to be connected to the mobile station, based on the

35 radio channel availability reports obtained from the
adjacent radio base stations; and notifying means



.15 the nobile station. O course, the available capacity may have priority
over the received level. In the manner above, a radio base station is
selected. It is assuned that the radio base station 1-3 is selected. The
radi o base station 1-1 20 instructs the nobile station 1-8 to send/receive
a call or performa handoff. In the expl anation above, the radi o base
station 1-1 searches the radi o base stations 1-2 through 1-4 to for an
avai l abl e radi o channel. 25 However, the present invention is not limted
to this manner, and may t ake ot her configurations in which, for exanple,
the radi o base station 1-1 directly notifies the nobile station of

i nfor mati on abouf°FadP &Wdfﬂ%l%h%s"é?laﬁé& Sy AHEs A e ctRECFRATF4CB0 base
station. As expl aeneésahqzveﬁoramrdungcham@ewﬁnﬂsetrﬁe esdbdcedt radien a
nobi | e station |1§agg qoqlend/recel ve a call and a radi o base station
connected to the no at1on has no avail able 35 radi o channel, the
radi o base station in serwpcer%fého coafinis&atd onl thp c¥?¢1e$eé§}3‘a'§éntasr@d| o)

base stationg raalbObfads@l Fedeih® 8§§Sb§bafd@rt6r&iﬂinP@QtDﬁQVWQQhaar adi o
channel to the rmbé Z ti.on. Theref one, f}} scgges 0, assi rJ a radio
channel with hi gho8p&&d SHdHSR: BSTREIaFad é’%?%?? l%ﬁ{‘ o3
station. Becauseishprmrtlumd corfthmi cadionbaseosg athion acbopbasesstradiions
determ ne the aséhQHH%'lt aQrfaﬂaft?ijiPtffhi‘Q&ﬁhrtﬁxgt %é@'f@r%@&h@@an %

traffic of control gnhals to select” a, radi o base station |s reduce a
result, high speg@d &8I Chegnsdn it Yiyk + @ bt v g T8RP Trarfdi -8R Fcah be
attained, and itadjapest halio appostatdivapi dndirieq bpbthe sbatiilen

even in a mcro- §€%£1mb'l g@thgn S%iggx@lt @%asggé?a{gl egyent

handoffs. FIG 4 shows & lagramof ar accordi ng
to the enbodi men€oBReCHkd Oy é&rﬁhﬁ’ rm%‘hﬂ-énStEééﬁ’nrracﬁaeﬂJdas%a§9aﬁ|téﬁ19n1
through 1-4 ShOV\@e!L@cE':LGg hdwafs ther sestestingt W adiyl bheeeteneibhe radi o

base station 1- 8%! \é\ﬁo eé:ece%pcglgﬁg %ébl%rep Sent atl Ve géaggl %hherei n
era i

20 below. In FI ase stat haés ahn an’? ani t fl, a
radio unit 12, argdge fasansilgeala pkalebs sTHg TEBRB) miabUBined &xemanye

processing unit d4; aeea%sev.asitl&; 'BHbé néeafc%ﬁsQBén%ﬁ dd\gfﬁyPﬁQCﬁéﬁhBQ uni t
15, a network |n erfac% (sF l'gﬁe Efs na léJ: jg;ontrol unit 17 and
a menory unit 18°9FnPPhit Vb S §8atdere s R EQERACEPlineri soi ons
bet ween t he radimebaseastyatfioan cﬂonilmtanricahEnqolmlt@ gthedt | Dl de Bedanddhet ween
30 the radio bas]ga§ga%ltgr&l% oL and the adjacent radio base stations 1-2

t hrough 1-4 are done by packet transmi ssion. This packet may include

addresses of%ransmitters and receivers and error check information in
addition to dat SBRDEPeDESERIPTIONI.OBSTHReDRAWINGSNiIt 12 denpdul ates a

radio signal recelved via e ani e, d lal b9 d€ration of a

mobile communication system to which one embodiment

of the present invention is applied;

25 FIG.2 shows signal transmissions between
radio base stations;

FIG. 3 shows an administration table
including the received levels of adjacent radio base
stations;

30 FIG. 4 shows a block diagram of a radio
base station according to the embodiment of the
present invention;

FIG. 5 shows a flowchart illustrating
operation of the radio base station shown in FIG. 4

35 when receiving a call request and a handoff request;

FIG. 6 shows a flowchart illustrating an



-12 station 1-8, and sends the denodul ated signal to the BB unit 13. The BB
unit 13 decodes the denodul ated signal and sends resulting digital data to
t he exchange processing unit 14. The exchange 5 processing unit 14 sends
the digital data fromthe BB unit 13 to the BS I NTF processing unit 15 by

t he packet. The BS I NTF processing unit 15-Bs provided with a route
selection function simlar to a bridge or router used in a LAN, and the BS
I NTF perfornms 1) 10 rel ayi ng packets sent fromthe exchange processing unit
14 in accordance with destination addresses, and 2) selecting routes for
connunlcatlons b e.

processi ng): ﬁhéﬁégloﬁT un|t 1§£§% ésfﬁé gﬂégfﬁa |%%Ra ress of a
packet recelved 8 0aNt R IecEEn g Bt @c@§§?ngt@MH9nb4 and passes (rel ays)

the packet to the NWINTF unid. 176 sffxo&Beap@Qb@tckﬁﬂwmlP@s’@ﬁ&%Qﬂ gt Bnough.
The NWINTF unit_16 transméts vedgt%%dpacket to,its de5| nat ed
orthfh

destination (preBREEPHRE] © 2G589 281 °PRe above
processi ng) : SAddembsdsmeh tr ad d:rtmszere*semtomsvmudnpwml 4 indicated by

the nobile station 1-8 are ggh; storedoas gnﬁlgrr%up:eqdpdg: 5:40 the nenory
unit 18, and read out by the control wunit etermned tine. This

group address re%ﬁmBHPlﬁﬁtﬁm?tﬁﬁﬁF%W %ﬂgthﬁ?dp§§ﬁuﬂft%)mﬁélﬁg PRpELe
processi ng unit d4baahdnacconpani ed by route 30 information for sending a
packet to each radio base station 1-2 through 1-4. This packet with the
route information is sent fromthe BS | NTF processing unit 15 through the
NW | NTF proé8ssi PESERIPTION: QFp THE /PRERE P_BMBY! -2 through 1-4.
Each radi o base station 12nﬂwﬂngﬂfa¢ﬂowgﬁglvgmuda1m§ﬁ$§topythés own NW

| NTF -13 t 16, dt ket dd tself
in and sendgr?ﬁgﬁf‘%ggf‘gghmnt&aﬁn’}' ot atﬁs}?gigegf%é%@%te"?% uﬁ??é’iggggl g(r:]t)s/ a

radi o base 5 stat@ohheoabeommmnymmgid:ﬁwhegﬁnb|le station 1-8 anong the
adj acent radio base statiO@qG Dbasedh ohs " anpusLs” cdﬂg@&&@h@gbﬁcggtaradlo

base statio 2 th;gu in response to an qﬁ} about _channel
avail abilit rﬁPH% 3°HWPP13§E& e§Y§EeTOt8dm RS TP ABEBERSr each
nobi | e statlon e\ ENpIpraeemﬂxxnyenhaomadsoapaiaeﬂzﬂ|on according to the

enbodi ment of the present h@@ayffﬁ? ArRacket (priqe {&bfunction to
carry out packet conmunication ere%ore i't s possible to 15 easily

achi eve communi cZRTBR"bERKEER rsé’cﬁtcﬁf‘ba%% SPRPPERE Fﬁ’sta B Wedl §hut Phg t he
packet's destinata®bo basthistadriizas nenl , tAOLYRF 1pr7ocasstngo finvhidh 1S
provi ded wi %} a189¥550ﬁ£cgg¥% fﬂggignrggigothgqnsnitting signals by wire

conmi ni cati ons.

Each radio base station 1-1 through 1-7 is
connected to a predetermined communication network.

There are radio/wired connections between
each radio base station, and therefore these radio

25 Dbase stations can communicate with each other.

In this embodiment, it is assumed that
each radio base station 1-1 through 1-7 is wire-
connected to each other.

As shown in the figure, a mobile station

30 1-8 belongs to the radio base station 1-1, but it is
within a range where it can communicate with three
adjacent radio base stations 1-2, 1-3 and 1-4.

Referring to FIG. 1, FIG. 2 and FIG. 3,

the operation according to the present embodiment
35 will be explained below.
In FIG. 1, it is assumed that the mobile



.However, if radio conmunication between the radi o base stations is desired,
t he physical |ayer of NWINTF processing unit 16 may have a radi o function.
On the other hand, an inverse operation is 25 performed on packets sent
froma predeterm ned network. In this case, the BB unit 13 carries out
encodi ng process, and coded packets are serp-to the radio unit 12. After
bei ng nodul ated by the radio unit 12, the packets are transmtted fromthe
30 antenna 11 to the nobile station 1-8. Next, an operation performed in
the radi o base station in the enbodi nent of the present invention mﬁll be

expl ai ned in det a'; tvvlth redperence.to E and 6. 35 F ili
flowchart illustPaErAg an Spetat$ o 8 Phgep&ldloor b’%t%%erYﬁt?oﬁa 1 \ﬁd:en it
-14 receives a rpquéormf @ haredesfftting a call fromthe nobile station 1-8,

a request for sending a caldef#®rd h@eH&@hg Osrt artécggll\p{n Qagggﬁf oequest. In
FIG 5, when the control unit 17 radi o base station 1-1 receives

(YES at step S1)P&Trfeghdsd faorhqrﬁg?tgﬁttt:f‘ﬁgmé?béa]ﬁ $tdkteRhelnBbil e station
1-8 orda req&eStréoe19&!3d|1|mgar8tI:ﬁid:at!)ohhenlmbtd(aﬁ:lsdrata@dil iesebeﬁangl ng to
its radi o zone, ntr U i t e r its 10
own radi o base sigtseg(r% %f(i char'néé c%% QS%E%”}?%S_L %dg% d%h%%aw rtéd‘iby t he
communi cati on refhrpught Re 4vobi IBhetmebbhelsgatiiarh ¥ef epende &o the
channel avail abi begMestkored: Isrbﬂd'ﬁucﬁmf’@&él*}&hb 8. cattlt&he EQHattﬁb b 17
det erm nes (YESg ?%ep S%[)l [}3 its 1@ at,ion 1-1, can comuodat e the
bandwi dt h, the cofitFdf afit1 aass%l he é°Pa81. é‘h’artsnee’fvhcé%e§§ r§SP8F

mobi | e st at l@n 1tBef pbpwviet sctamtzri:‘am:@tchanmelfommsan@ndecetiueds to the

begi nni ng step. {B,the Qtfh%rhﬂ”@é‘dad;{Q@eﬁ‘énﬁréahour}}!a?se”s@ﬂ%ﬂbnﬁszon(NO at
step S2) that it wn S%Et' on cannot acconmmpdate the bandw dth, and the

control unit 17 $8Rd5°(&8F FaHR rRASSi §harifPalite radio unit 12 to the
adj acent radio base stati ofIGL-2 4lswsighidnd 1t & rasks{ing s 1 omgsli bet@b)ent hem

about their chanpgl; Usbggez‘rétsatt?f&?dée)rl C{gg?ﬁe \{ﬁ'\}é? LhdYredBEL! Etrr"ag}gofor

sendi ng the control si i's provided to ace radi o _base S
1-t hrough 112 asthe|po élehetraéquettls-$o@n§eﬁa|en@dal aant to2dhe PREM t he
nobi | e station 1sBat36nA&f Ren te-TaMdob-anit 17 of the radi o base station

1-1 receives reports from tRhe adjbacent 2 i Q gaie |ons 1 2 t hrou bC 1-4
ase ioén ?h SAR P
in response to the inquiry, Stores The reporte nne a%al | SBPPPS es

of the adjacent ¢@d¢lenb§§§estﬂatﬁ1’brtsh@5nqbithEhlS@@gZHOIl A+%h. the menory unit
18 in a table format as shaw g1t FIS gheThgdqgntHacge ugttggtﬂ.gnoﬁ 1 -15 the

radi o base atipn 1.1 reads out own i 3 fromthe nmenory
unit 18, angbfl nHRIESTER gg @aoq]'o %aﬁé) st P?“&nﬁ‘?‘?ﬁt %tha%%%g] date the
nobi |l e station laﬁabhebdl@rwt h:ef a&h P f abhe. thire® tav awent oradapt 17

determ nes (NO a§t§E§9n§5)z tzh%thztcﬁ?dk? 254 n@nanggehpscg, strd | Rop apke to
accomodat e t he npbj | EL gl on,f8 1Rt}’}eacon unit 17 sends (86}_t 5_%1 ecting

signal to the nobrik* gt‘a n & L&) l?alaf"ﬁeuﬁlttatil?n 2

can not assign a radio channel to meet the call

25 request of the mobile station 2-1 or if the radio
base station 2-1 receives a handoff request from the
mobile station 1-8. Upon being queried by the radio
base station 2-1, the adjacent radio base stations
2-2 through 2-4 report their own radio channel

30 availabilities to the radio base station 2-1 (2-11,
2-12, 2-13). Based on the reports from the mobile
station 1-8 and the adjacent radio base stations 2-2
through 2-4, the radio base station 2-1 makes an
administration table as shown in FIG. 3. The

35 administration table includes received levels of the
adjacent radio base stations measured by the mobile



.10 On the other hand, when the control unit 17 determ nes (YES at step S5)
that there are sone radi o base stations able to accommbdate the nobile
station 1-8, it selects (step S7) the radi o base station having the highest
received | evel anong the 15 adjacent radi o base stations reported by the
nobil e station 1-8. For exanple, the radi o-lpase station 13 is sel ected.
After conpleting the selection of the adjacent radi o base station in the
above manner, the 20 control unit 17 of the radio base station 1-1
instructs (step S8) the selected adjacent radio base station 1-3 to assign

a radi o channel to he rmbll starjon via NWI NTF uczé 16. The instructed
adj acent radi o b3kd éPﬁtl @ﬁ’ ’ejp%kPJtE FRPGSiSh these PR&ESFadi o
channel assi gnedstagtadpdisng tvmetmethelsmobu:ﬂ.leorstatmdrhere@diﬁebaSEkbmti on

1-1. The radio bséﬁﬁeaatthon rird. Mtifees CRIE e rﬁ@%@eﬁ%a}:58?ec%§%5%f the

i nfornmati on about the assi radi o anne report
adj acent 30 radi dtdhianst a‘tﬁ%“ﬂp%re%nﬁr?ﬁeFﬁ@bl 129 s]t'ail bhdkbBseseal i shes

connection wisth the seb@&lb@it)acbaﬁ\@ﬂéﬁyraﬂeobbﬁa@§d1ﬂ{Iﬁq&1§er¥(éﬁtt he
sel ected radi o channel. In the1i after seI$Ct| n 35 (s ep

errb d|
S7) an adj acent radi o base sﬂ |eon°tih r’aé" HadP 5t
instructs the selecveéd pddithe base b%ﬂs&;tsoatsl drr316310t oabsage é3danm 0

channel . Howeveranahesaeﬁ\semesﬂwcemwpyl s @% bagd ed 405 4hi 5-gmhgdi ment,

but may incl ude ot heb gbodl {ei 1? ;} after selecti zg (step S7)

an adj acent radi®"% Big8SL éﬁctﬁf'vﬁ Ul o bade it it -4t nd§ notify

(step S10) flke mm@ceesarg’tlt@ndletﬂamﬁlm@ewhu.emerfcpwa‘lJtdtele:ompab1d:kranne|

of the selected pggﬁed%_agmné) ddU S, ERSBevhie P k{)l‘?%lf] latf) gytrl es to
ected radio

connect with the se ase stati1on using e se ecte control
channel frequenci? Yhéd ERPOTOHSTE: stiEhe oﬁeﬁet}"re@'qdeﬁé‘t%l daanybgherNo at
step S1, and YESaiosiep Shhh dHee i Dabase capaldidy JwrileraS:kéléetlng

inquires) (step %)?%ggcgglta Jebcgé)agg?g{ﬁggtl ns, 'nﬁrgl aégg ple 15

nobi | e statl on for Ir channe aval ies he % sequen? sf‘eps are
the same asléxplEi®eBoBbdee stAS it | dhedoansve, ddcoraiaiglalblehe

enbodi ment  of ti&@éese?t maRVeRivieohridribe bediro thasadaivon Lavseervice
has no avail abl e channe n receivin request or sendlng 2.¢ caII to

or fromthe nobile station, rlt eré‘bﬁ%“%ﬁs%bgf’&’l &n AT eRATe 25A
communi cate wit hl%td%%bemedadl d thdse stsunedstharr d‘-llnmjmagiltmebmei l e

station to find an,evehl abhke jradin gLhadwel and pRalyify bta!},ee @@é{§03513tlat' on
of the avalkl bl e, radi o channpel f“é’g’ cause a radi gase statl})n havi ng

avai | abl e cR8nnetPLERUBESsEREC ihe rbhPRatirnd Carisifg ’h%c?'%aﬂiaoabase

stations, there é¢slhoonepdriform a adirgddfife st at| on controlling station.

Therefore, it is possible tq %Qlqu{};( é/niti‘gna s,%: e@hé%a@dﬁb'ﬂ@s%

channel without increasing_cost a requi re ‘0 Tesource can be
qui ckly assi gned® #3t20Robr Le SSEHINGT %%o?%liiha Pﬁéeer?&?d%lr@?'ﬁ bt2t he
present inventi athrdeghuledanocavaid ail eavail ablesaadi® cttarmee kel ect ed by

For “cont ol 251 gal” 1Y ShantLe! BF ot tect o cron 26! @ il ed =80 feed
g his manner, and may take other configurations in

which, for example, the radio base station 1-1

directly notifies the mobile station of information

about radio channels assigned by the selected radio
30 base station.

As explained above, according to the
present embodiment, when a mobile station is going
to send/receive a call and a radio base station
connected to the mobile station has no available

35 radio channel, the radio base station in service can
communicate with other adjacent radio base stations



.-17 nobile station and radi o base stations. Therefore, searching tine until
finding an avail able radio channel is reduced and connection delay due to
sending calls to and fromthe nobile station is 5 prevented from
increasing. FIG 6 shows a flowhart illustrating an operation of a radio
base station as an adjacent radi o base staflien. In FIG 6, control unit 17
of an adjacent 10 radio base station (referred to as "radi o base station
A') receives via a NWINTF processing unit 16, an inquiry from an adjoi ning
radi o base station (referred to as "radi o base station B") which selects an

adj acent radio statiL'on to be connected 15 wit nobi l e stati The

L h 9n.

inquiry relates t® FaBfodcREMME P74 1 3bFFIPY. TWREn S8 ARG € udh i nquiry
(YES at step S2lyadibechadnelbdse tdtatmonibeestridion .i nftheméfoneabatit its
own radi 0 resources I | & CARALH r ] 4t & eports
(step S22) 20 thjg@i%?%rg%rg?igoﬁ'ovi a ,Mﬁl}/h%rFP%?gggg?%ﬁlg@ulniﬁ% I?gg?he

i nqui ring radi o $RRRAsYathedtBhainhed chRAELe| Pasier StAtfor heorkaPd base
s:}ati oln f\ resengsagi(Eﬁ.at B%t:ra}ms_%Za-)hB@npdlﬂﬁhnuggin?mntFiQ:Zag&ﬁd:g@ 8mbagi 0
channel fromthe_ radj se_statiqon B via rocessing unit
15, the control %%?tr%}?ghgg%s? és\;caal bl e ?ég%mé gﬁrr%@le i%%%r%??%ﬁ ggor ed
in the nenory urd trag@ioapbaassilyie (Chepnspi)easitadilencharmel tnaéssary for
comuni cating widH &betPBDI k8 ohtaald b bebvagknd tadiilke YAl os Paseost aki on
B. The 30 assigned,radi,o channel is ovi ded to tgef%& ile station. The

nr
mobi | e station CorhRTES - (sPEpasEHH - 1 HATERsFERE channel to start
communi cat i bA. Gendéng! hecehaidg idnd heandilhg-bése catnatheom ¥t abrednot

receive (NO at s{gp 521) saBo33 i1ty 4 briadi @ sphanneimyghdability
fromthe radio base station B, it goes Into waiting_ status. -18 At step
S23, if the radi®Phhke Station Gy&: ndt "i‘e‘&éFG@‘Fﬁgtlr MR (NO) to assign
a radi o channel dommutbeatadno sliyasenstietia®nNnBedbt €reeeart ignddsfavail abl e
capacity to the radi o base ati,o h i q.hase station es into
wai ting status. FIG 7 shg\ﬁrzhé fi o%wc. %értgi ?f‘éggr gtllg g‘%gfl Og%eér)afié%%é}of t he
nmobi | e stat#+en. RasE| sLatiophascoraimshite that ppRofigend; f stR9¥ES at step
S31) a request fyresendi Ngvant@osal | BcWr 806 bhsel fstddideceives (step
S32) alerting si na(l)s fr mtksl%o%glj al%enEtIéad'io Qasgh%t astai ons tll;gc%hjr:ough
1-4, and stores BHR IR atT dnSRIWerd ¢t hel alf5cERE PEHD DE5RCEFETT ons
and received | evdld therefpreatthgcardiadpaspastasian drliznhy oviddion).
Then the mobil e ysd adkPNat haASHt & & dBesShtatd0al ek@mpa Laldrétnt he radio
base stati on 1-]k}| n service. This tine, the stored adjacent base station

i nformation*Ps 3% tted (S33) together with the request signal. 20 If
the nobile station 1-8 is assFdeed 4, YEShatratiép B3a4e staddian chahnkbsby t he
radi o base statigp Jidenhhe, qoki hg stati @i&'gniﬂnﬁfz tq tghei]@s 4 gged radio
channel to start communicating (Step SSS?,_an returns to the beginning
step. 25 On the ViRl haRACeFFitRe (R 18 stalPonak- 8XCLARAS assi gned (NO
at step S34) a matbheeshhngelinhy tldg radrasbdbaseastiahni adntkrifadce (BS

determ ned §st eﬁhﬁ@ ﬁé‘@&&@g%égi@@ IR | £5 St Rt} eR,Eekel RS LR L Ok yfhannel

frequenci es of e adjacent ra ) )
INTF) processing unit 16, a control unit 17 and a

memory unit 18. In this embodiment, it is assumed
that data transmissions between the radio base
station 1-1 and the mobile station 1-8, and between
30 the radio base station 1-1 and the adjacent radio
base stations 1-2 through 1-4 are done by packet
transmission. This packet may include addresses of
transmitters and receivers and error check
information in addition to data to be transmitted.
35 The radio unit 12 demodulates a radio
signal received via the antenna 11 from the mobile



.30 base stations. If it is determned (YES at step S36) that the nobile
station receives control channel frequencies of the adjacent radi o base
stations, the nobile station gives a request (S37) for a call to the

adj acent radi o base station that 35 has transmtted the received control
channel frequency. On the other hand, it i-g32determ ned that -19 the

nobi |l e station has not received (NO at step S36) any control channel
frequency fromthe adjacent radi o base stations, the nobile station cannot
obtain a radio channel and | oses a call (step S38). 5 Wen a handoff
request is detected (NO step S31 and YES at ste 9 i he b|Ie
station 18 recel5(/1:’9‘%1:J((‘%’ﬁfojé'l 8re drst %‘?}aT‘Eef SRR gai:tﬁ%c%h‘i’n? dF8 Fh&e
stations 1-2 thrBRgnit41B8n aTrlmmr@ whht| &8 tecblats extpd alereddabated Then
the mobile 10 staidem 1a§dsts@t@% aareingadigihase £lal1on Lglkor mation

and sends a handof &uest S41). |If the nobilFe station is assigned (YES
at step S42) a reffFRARGANREP Wsé%d?r&)l%a%é st Ao ¥ ANIwi t ched to, it
SwW t ches (step F)céosiheg aaaltgrleml gatilo dhechlagnelalt ages f Oromathandof f.

On the ot her r}% A {hf3”98' Crll':‘g% ft@l‘El ﬁ béﬁggﬁn%s%rﬁn@dl%u&a{:tlgttep

S42) any radio ¢ annhel “t 0~ b6 swi rrecei'ves
S44) a control dRFRE. fr'@h@eﬁ@y INTE preicesping wndtt did thatpreeidedil e 20

ﬁt a& i :3][1 tcant ﬁvv' tv@lh:fﬁﬁa .Tstaeeeh E%lb@&l&% Sf@ﬁt@ﬂoﬂt giganrdestOW HAddga

ando o the switchabl e radi,o . base station r_as

expl ai ned above .2l freREShoBFFE dfald Jif): 274 HBF E%s S@d Q?\ﬁe QFMEt &p s42)
any radi o ch@nnetelay g spatkked tscantanﬁrczﬁ thei exdbeqgequeivee{dNngt step

S44) a control qhﬁrmeiutﬁqaeeaed%fn@e reti R 88s81ahalid) dddtediesmobile
station can switch to, then the nobile station 1-8 carries out (46

re- synchroni zat |ad"ttjva)ths?t1%cfcé8f30 HeALE St ’Foﬁot“ﬁu{:‘&r?ﬁl}ﬁ‘t%ﬁl%%é‘é‘ﬁ Ngi ves
up 30 on the hanuaifo Wyseosbamiompst.he radi o base sel ectl on system

according to the present |g¥gg [elg laggf c,_olﬂrgugbgggl cgg{l y utilizing
in at ent

mul tiple radl 0 base stations opose anese o en 35

Publ i cati ont®No. 11-375795, Th@ B@eéﬁ%@ ﬁHSJs‘Fblé ehecks ithe tﬁ%t’s%@‘ééloﬁadl 0
r]gas;)urce altltocatauc%m]elam of- 20palcqﬂétqltaé¢é3¥vél@t frbmamsd d?e‘iddl{hrtcj‘?the fi ;el d
0 ransm IngSI | hages Yy m_cC Icture | S . a reat, a n 0}
data. In alter n&53& b HBA g ri%f atnhcg it edht r{gg?ﬁé’gﬁt itg’neg RIEFT gogacket
is transmitted Gﬁl%m%nﬂ‘l'ﬂﬁmnﬂ‘tm&sﬁ If 4e apeaketwssoa Ldikg passedi o base

stations simltangusdy. r esgeVRWASTE drddt owaﬁeaatsattlitcsn dHefessedvba as
ives a.re or tran call, from

10 di b t at "), mtt
2 oy e stal op St L 1 45 o TBAIETRLRT A OB RGPl R S e BRSS!  f or
acconmodat i ng t lermanseassbPonne&wlork)hen the radi o base station A asks

adj acent radi o base stati 0@§agﬂ?l@b(2utog hed & gygbgaglr%crggl% jhannel
capacities or channel availahilities cent radig base ;éatl ons

report their channel avai | ABRFEESES F t%&ré 3SBasSé iAot % Based on
t hese reports, tdmdma;i'iolbasénduahitmd /b3settteetmo}almleursa:la|ﬁ1}orof1-a81jau:ent 20

radi o base at ig r tati
25 e(cfe‘{§ &%J ﬁ90%§ not | § 2 Qﬂé efnerg}atlon o) the

connected to the e statio |es th
selected radio @é’sde zqad i 9RE PHothe é%t’t"orrPJofuﬁ‘H*éntLl f &atd on i nfor mati on).
25 The nobile stp&tecrﬁtesﬁrﬁ.txtédtemerrrrummaet egdhph bbdreslseateat radt obpase

stations B and Q Slmxsoirﬁg_%fqi t1t7eqT§3 6h§h§ﬁgl I eINsItEatl on and the
0 ets

radi o base statlons are 1nt fmo er one of the radio
base stations BP&efessing unit 15 and accompanled by route

30 information for sending a packet to each radio base
station 1-2 through 1-4.
This packet with the route information is
sent from the BS INTF processing unit 15 through the
NW INTF processing unit 16 to each radio base
35 station 1-2 through 1-4. Each radio base station 1-
2 through 1-4 receives the packet by its own NW INTF



.30 receiving packets fromthe nobile station operates as a parent station.
Thi s exanpl e assunes that the radio base station Bis a parent station. The
radi o base station B as parent station receives packets forwarded fromthe
radi o base station C (a child 35 station), conbines the received packets

W th packets stored in its own station, amrd3sends the conbi ned -21
packets to a term nal side connecting to the network. In this alternative
enbodi ment, because a plurality of radio base stations are first sel ected
according to the radi o base station selection nethod 5 of the present

i nvention, the speed of .channelﬂ?i gnngnt f(o t he r%)i | e ation can be

i nproved. Becaud®rtHe°s&PdcEd i PR BAFG S REE KGR i IR 2F At Reous! y
recei ve packets Steselfromlyhdnnzbhid esetdsi bheandot he g enet vesnpacket s are
forwarded to 10 ,gpgd. cp#bined by the parent radio base station, the quality
of upward signal transm ssion can be inproved. 2. In a case where nultiple
radi o base stations sinult3aRCoFAREEP APt 18 WP Qe & krdieabasst ation
A relcfei v_efs aﬁremﬁii@rtsebéi _lag;rmé‘ca&édtOoatH_elbhxlo?biS.IIftsiﬁmﬁ_ﬂf&hoﬂgbng to
itself, if ther i Q . i e channe r
accommodat i ng thagrg(%:rgql?ﬁghéﬁgt%hceeq}ﬁgd‘%]ag&bgg%gégats?%ﬁl nés’s’krsb%\%‘f(gc%ﬂt radi o
20 base stations'abWershefroavdNamdl geemd chdidmelbasspartateensr leRannel
avai | abilities. the @ghacent ihadiedHsee Stat AANS i HRRANty ¢ haldyehannel
availabilities tq the adlo.lia e s.tatlor1¥A. Based on these reports, the
radi o base statiBHFHESe| B¥RL 4P 1Yy a1 TRG BEMEYadHtt rRiD-DESe &Rati ons
B, Cthat cidfh bedwimestedtiont kehiohi fer s¢athompbdrie rettafias. t he nobil e
station of the selected ragio ; [ not i,k i 5 i, d it cation
information). 30 The radi oﬂgagg%?faalt i%&ﬁ_ %ﬁﬂ%ri %gzeeg%tgnlgqp%i%t gg%%%b roma
transmtting tedRARAILIRAIEPORE FPRIEIERDE i €4t E8SpRT&SeR I MeeRELRBt ed
radi o base st at s B, pédckéhepradies diase Shattoba Bo Caxirpldwnhepaskgtor

sequential Iy transm dupli e ts, to_t i e ation.
These packets are c,o&n%%ﬁg*é?g?’t %gdcrm Iﬁdreeoét_?g%i gﬁ 1s Iﬁ%f{%{%ht%lééf urther
al ter nati vel @nmb&disrekit  2apbégluse COMBIUNN 3 E {onf beideehaselist Rawms are

first selected aacoribmg §Qsthey AN asei sathenpseikeatipn net hod of the
present inventi o) t.he épeed 5 of channel assignnment to the nobile station

can be inproved. BIRE P He radio base stations B, Ctransmt the

dupl i cat ed packets to the hpbithd sstembasinertt hEWndbiTFe petd 9PivYnbi nes

the received pagksilss,14 hesapabitivedf downvargnhpkgnal tgnsmasion;df can be
i mproved. or gtg to the.g%ter nat.i ve engggl nents, the’radio transm ssion
bet ween t he® hobiioF SHERT YA HRATEhE HHR T % eV SF 5t FORDIS GaF 4IRS f or m of

| P. Radi o resouticesvawai i ibkediadicomhaniei siovabeltgekn cihecktadad| ocat ed
to the nobile statd I BC 'Vifhegie t] ;@ Hianf i 1
transmtted, antgaatéﬁ"e)rgqﬁ% ???gsagf aﬁgsvtar 'an%wgo%\mﬂgvgrlgalli,nl%r ar e&?nﬂ{)‘}?oved.
In the enmbodi medfYEISTIFPEALRFVE LY He TR HaRRVEL &t £ 191 BRG PR unct i on

of the control unit On the other hand, an inverse operation is
25 performed on packets sent from a predetermined
network. In this case, the BB unit 13 carries out
encoding process, and coded packets are sent to the
radio unit 12. After being modulated by the radio
unit 12, the packets are transmitted from the
30 antenna 11 to the mobile station 1-8.

Next, an operation performed in the radio
base station in the embodiment of the present
invention will be explained in detail with reference
to FIGS. 5 and 6.

35 FIG 5 shows a flowchart illustrating an
operation of the radio base station 1-1 when it



.17 of the radio base station 1-1 corresponds to a radi o base station

sel ecting neans, and the radi o comrunicating function of the radio unit 12
corresponds to a radi o channel availability 25 requiring nmeans, notifying
means, radi o channel assignnment instruction neans and radi o channel
information notifying nmeans. According to-tlde enbodi nents of the present
invention, even if a radio base station 30 receiving a call request or a
handof f request has no avail abl e radi o channel, the radi o base station can
search adj acent radio base stations for an available radio channel using

radio_cormuni catghs, helueel (e Jiadi o bR3LnSLALLN, R ptELY, t pg oD | e

station 35 of an aval _ annel . ere ore,” an aval
channel can be &@pphedstatipa 1- -3 arbe deestatiosn senciag ®.¢ablotbase

station control ling wéBilenstBecaset he nadhereharrglesl | ocation to the
nobile station is perforneq _a the radi o_pase stati.ons S ee cal

5 transm ssion/reception agﬂ ﬁqgﬂ eéﬁh%%nagﬁfc8§ﬁr é‘dﬁl%ﬁngg ﬂ
therefore hi gh nodiothase BhaﬂndmIkrbtaecemvean(H@Sram|SMEb|ﬂla a

m cro-cel |l nobil nigat ﬁgﬁ%éﬂ% fef, qQﬂ? £s. Because
t he nobil e statﬁ%ﬁﬁgﬁggugﬁcakgg\mt ﬁ%u#t&h 3 f gﬁg%ggse g%lons hi gh
speed channel al3%REt?BnlafdoKi ¢h FREHSTY fﬂFoFﬁﬁ@ﬂ@ﬁ'@r&@%ﬁs%?oﬁ gan be
obt ai ned, even wai Lpvatdtane d@@ﬂMﬁIbm@ﬂﬂyntea&t@nﬂd&ﬁdlimeQrEHéeS

According tothe, ghlier, criped ents al, L 35 present, inveniian 2 rpdio

base station can be T &al which can sel e ase stattons
capabl e of EBmmenmaradgowbaisea statiian skat i ean FGFPm90d4ﬂﬂ3¢h%sent

invention is notbalﬂcmi@dht thh@&%cﬁ'ﬂ%pdlﬂ@néémmbﬁtlc\é.%rﬂd?lusré@éftﬁﬁc‘go’@ﬁezo
and nndlflcatlons}gﬁﬁ ngde Wit hout qgartg g fromth (gg of
present inventi §f°he F@ &RE dpdli YO TECPERES &R DT orlty
appl i cation No. aNHMLQQSBiQYfﬁt@¢GQ1Lhﬂ@hqsmemOQY uniitth tthe JBpabkse

Patent O fice, %%rmeofnah&% Cienfd%%%mpﬂ‘na@' @Qggrsth%&%@/ dAcofporaied by
ref erence. -24 VWHAT | | e connunlcatlon system

havi ng a pIh?aHQKPcﬁt?EHPB Ba%ecéﬁaﬁQﬁﬂ?@ﬁﬂaEenﬁﬁﬁl?%ﬂ@ﬂ%Qﬁp at®&di o
base station selaattonl nehhaedli7n aslsiighs 4 adadibastashaill oredas sd Ayt

comuni cating 1 t k i i e e r q&ng- dj acent
radi o base stat?%ﬁ% %%éaﬁpgah% %%%#ﬁ%?%é?l% kﬁﬁ%thE 3 [ §?at|on t he
met hod COﬁprISIﬁT%qﬁﬁ t Ep§oyrces, and returns to the beginning step.

On the other hand, the control unit 17 determines

20 (NO at step S2) that its own station cannot
accommodate the bandwidth, and the control unit 17
sends (S4) a control signal via the radio unit 12 to
the adjacent radio base stations 1-2 through 1-4 to
ask (or inquire of) them about their channel using

25 status or channel availability. The timing for
sending the control signal is provided to the
adjacent radio base stations l-through 1-4 as well
as the requests for sending a call to and from the
mobile station 1-8.

30 After the control unit 17 of the radio
base station 1-1 receives reports from the adjacent
radio base stations 1-2 through 1-4 in response to
the inquiry, it stores the reported channel
availabilities of the adjacent radio base stations

35 1-2 through 1-4 in the memory unit 18 in a table
format as shown in FIG. 3. The control unit 17 of



requiring, by a radio base station in 15 service, a radi o channel
availability report fromeach of adjacent radi o base stations indicated by
the nobile station, in response to a signal for requesting connection to
the nobile station; selecting a radio base station to be 20 connected to
the nobile station, based on the radio chaiwgel availability reports

obtai ned fromthe adjacent radi o base stations; and notifying the nobile
station of information necessary for comrunicating with the 25 sel ected
radi o base station. 30 2. The radi o base station selection nmethod as

claimed in claim]l, wherein the signal for _requesting connectjon is a
signal relati ngn?{']%éséﬁ i7g P21 3 b 3P gr_&mrgﬁgssm%& et%‘?a}:?bgfa §§°wn- 25
3. The radio basénsFaG}oﬁ Selcgrttilon memboyg asidl disvedind Liada Isteperein
the signal Tor reqyest agicOMIRM |Oat ol thdaledr®Alddiind Ba fleSchANAO! |

request. 10 4. The radi o base station selection net as clarmed i n claim
1, wherein the riePélBaséadian dir§ Paeedi €8 &8ifedtiS one 218 -badé station
sati sfying aspredeéeconned lr eegitvi Iy deteichynelsr qMoamNgs t@p esbhanhake
adj acent 15 radi e.stati Hhawl radio.cha | . avai N cessary
for accommodat i ngh%)gé é%n%@c%%?nﬂ?\cl)g%%% %g%?ﬁégs%%%?o%éb%%g%%&?ﬁ% radio
channel avai |l abitheynpbpdet $teitidimedtie ofPnEcddjuaddntl 7 asendpads6) a

stations. 20 5. Jéfetddhg RBagwad ald oph&emhsslilen sHRtdioth 2b-@sychakfed in
claiml1l, wherein the radL% se station in service notifies the npbile
station of identf3¥£8t PBA% tor mati on about the sel ected radi o base
station; andOthe nobil e st &n diheestitEier shesdcomhest itdre 3onhbroheusélect ed

radio base statipp hdeBbinfined DyedIG{ d@ﬂé}éf 56l LR ¢ ’Er%{)@té% RpRyi ded by
the radi o base station_in service. 35 -26 6. The radi o base station
sel ection net hogc@dio base stations able to accommodate the mobile
station 1-8, it selects (step S7) the radio base
station having the highest received level among the
15 adjacent radio base stations reported by the mobile
station 1-8. For example, the radio base station 1-
3 is selected.
After completing the selection of the
adjacent radio base station in the above manner, the
20 control unit 17 of the radio base station 1-1
instructs (step S8) the selected adjacent radio base
station 1-3 to assign a radio channel to the mobile
station via NW INTF unit 16. The instructed
adjacent radio base station 1-3 reports information
25 about the radio channel assigned according to the
instruction, to the radio base station 1-1. The
radio base station 1-1 notifies (S9) the mobile
station 1-8 of the information about the assigned
radio channel reported by the selected adjacent
30 radio base station 1-3. And the mobile station 1-8
establishes connection with the selected adjacent
radio base station 1~3 via the selected radio
channel.
In the above embodiment, after selecting
35 (step S7) an adjacent radio base station 1-3, the
radio base station 1-1 instructs the selected radio



,as clainmed in claim1, wherein the radio base station in service instructs
the selected radi o base station to assign 5 a radio channel to the nobile
station; the selected radio base station reports information about the
radi o channel assigned according to the instruction, to the radi o base
station in service; 10 the radi o base statdl@+ in service notifies the
nobi |l e station of the reported infornmation about the radi o channel; and the
nobil e station communi cates with the sel ected radi o base station using the
assigned radi o 15 channel. 20 7. In a nobi |l e conmuni cati on system having a

plurality of ra t.at i Sy sfa radi o se station
sel ecti on syst eggg‘fa)n8 gﬁflémr g.'{d1l 0 gsgsg?‘?tn rtt CEls ar go%nﬁmnl gg% |ehg Wth
a nobil e stationthe pgb@@ﬂ&jﬁnuﬂnthMg125na@|é@mﬂtaédt@ base stations

capabl e of CO”“UQhEéHhﬂQdMt'bdﬁ“h@@blhélﬁhétU@HeﬂfEhEW&iﬁ@hEQ”er%&ng a
radi o base station in_service, the tadio base statjon in service including:

30 radio channeleééﬁpﬂﬁblﬁﬁﬁ?§%ﬁﬁﬁ??ﬁbnﬂeéﬁ§epbﬁ Hedﬂ?r?%@aﬁePEdFédéﬁanne
avai |l abi l'i ty 5reppasef semtaach afhadradtat baadi 6taasiorsthtl onsyi ndiccdyed by

the mobile stati gé‘tegSs&%%pé‘)c’?ieg héb P18 gRak s bar 1r%q%§t£rﬁ‘8 EPQQS‘EBE nto

the nobile stati radi se station selecting means ing a
radi o base statl%ﬁ thepeogdimedctErrpel pf. phe gelRMisd %%%?lﬁﬁat58§ed on

the radio Channetna’iﬁh.babla|slet,y trepatidsi 0ot staed o Am g her ad aﬁent radi o

base stations; and notlf nﬁ%hns fPecPQ&'ﬁX91% % én%%ﬁglgn ggégn of

i nformati on nece%%nnecFo i ca he se ecte FRato"
station. 1018. Thberadﬂécm&daqqmﬁr@h @b&@@?ﬂoﬁnﬁﬂnﬁnﬂxw clained in claim

7, wherein the signal for W%Hé‘%&@ﬂmé%tﬁ&ﬂo% a -S4 gP@questatkng to
sendlng acall to or fromthe nohile § atlo The ra Lf)basg station
a

sel ection syst en?@®dgSfc|(¥0néd iSFeR Yan Fél?ﬁfﬁ?%ﬁ foFne
requesting connecédbn base sitgritalon elatiagkso (arhdmipffresquéestep254)10. The

radio base statipfesghgqblt WaifNBESs&! 8tARIohY Gl MR LredEy ethe

15 mobile station for their channel availabilities.

The subsequent steps are the same as explained above.
As mentioned above, according to the

embodiment of the present invention, if the radio
base station in service has no available channel

20 when receiving a request for sending a call to or
from the mobile station, the radio base station in
service can communicate with adjacent radio base
stations surrounding the mobile station to find an
available radio channel and notify the mobile

25 station of the available radio channel. Because a
radio base station having an available channel can
be selected by communications among the radio base
stations, there is no need for a radio base station
controlling station. Therefore, it is possible to

30 gquickly find and select an available channel without
increasing cost. And a required radio resource can
be quickly assigned to a mobile station. According
the embodiment of the present invention, because an
available radio resource can be selected by direct

35 communications among the radio base stations, there

is no need for control signal transmission between a



.the radi o base station selecting neans 30 selects one radi o base station
satisfying a predeterm ned receiving quality, from anong nore than one

adj acent radi o base stations having radio channel availability necessary
for accommodati ng the connection to the nobile station, based on the radio
35 channel availability reports obtained f+pmthe adjacent radi o base
stations. -28 5 11. The radi o base station selection systemas clainmed in
claim7, wherein the notifying nmeans notifies the nobile station of
identification information about the selected radio base station; and 10

the nobil e station,establishes connecti.on t he selected radio se
station identifiB3°8y ﬁé:a}td]e%l?l?‘?%af?gﬁo %)fa Sl TH PP D dggeﬁﬁl%aﬂfee'
noti fying neans. s&éBrthinthet iraeli enbiseféndiiingn aselacaibabsgsremias cl ai ned

inclaim?7, furt Eﬁ'énﬁ%rlprl'ss'ﬂgdugé’dréﬁaoc%@a@ﬁlﬁ%gﬂz&?”&ub”%&)r uction
means for mstructmg the sel ected radlo base station to assign . a radio

channel to the nBBPPENSt A3l Whe?BRnTFAR Ak tadsb2base dation
i ncl udes 25 radi prekrenneld i e neic p8asepgr.ti ng means for reporting

i nfornmati on about the radi or,f@ang%hga?hgn 8@;&5&% nglfil? {pgt'lg tratﬁcti on,

to the radio base station in Service; e ra ase s IOon 1N 'service
i ncl udes 30 radi BPERakAEN iaff ok rEddbP hasef Pitag iamras far adi aF@RAg t he
nobil e station oftatihe RRW tLetht nder mati on about the radi o channel; and t he

nobi |l e stati on conmuni cat esI va_tZthhg sel e teqbr adi o g.?se stati n usi he

assi gned radi o 35 channel . ' ACPREFS pa¥E St h{ i %h 7R & P\’ﬁcc,eél nd 5
comuni cat i 3@ wi radaonblaislee sttattion, (cefiprirsidnd:o radli 'bradbmnkeasavai l ability

requiring nmeans E%t&%ﬁU'Ar"')nQ:@céﬁﬁéQ sbanaehmwmb@iééasg@ﬁar hn iom each
of adj acent radlg base stati. onsuégdl cat ed the nmobile station, in

response to a si gfal 2PofPAY i1y ?’Pnﬁncﬁﬂﬂé’dﬂw t’i?qh% BdBE| &tatdOron:
radi o base stati ¢nefekreetd rnyp neansrddiosbheet istptaoradd't) balsecht ati on to be

connect ed 10, thesBolbke skalignchasersgiol Be iadip channeloayabban |1ty

reports obtained mthe a 0 base stations noti f
means for ndt f yVhght Premﬁ’&%ll% s OR- of TRAF SASRYBh FRESSREr §Of 8P o’
comuni cati ng W ¢hahhelsekedtledhibity. bavRest dlda¥iving such inquiry

(YES at step S21), the radio base station A extracts
information about its own radio resources available
capacity from memory unit 18, and reports (step S22)

20 the information via NW INTF processing unit 16 to
the inquiring radio base station B. If the control
unit 17 of the radio base station A receives (YES at
step S23) an instruction to assign a radio channel
from the radio base station B via the BS INTF

25 processing unit 15, the control unit 17 checks
available radio channel information stored in the
memory unit 18, and assigns (step S$24) a radio
channel necessary for communicating with the mobile
station belonging to the radio base station B. The

30 assigned radio channel is provided to the mobile
station. The mobile station connects (step S24) to
the assigned radio channel to start communication.

On the other hand, if the radio base

station A does not receive (NO at step S521) an

35 inquiry about radio channel availability from the
radio base station B, it goes intc waiting status.



.20 14. The radi o base station as clainmed in claim13, wherein the signal

for requesting 25 connection is a signal relating to sending a call to or
fromthe nobile station. 30 15. The radi o base station as clainmed in claim
13, wherein the signal for requesting connection is a signal relating to a
handof f request. 35 -30 16. The radio basstation as clainmed in claim
13, wherein the radio base station selecting neans 5 selects one radi o base
station satisfying a predeterm ned receiving quality, fromanong nore than
one adj acent radi o base stations having radi o channel availability

necessary for acgenypdat ishe ”Hef COnResh 498 ‘o%stehesﬂ?é)iér? ﬁ&éy AR+ based on

the radio 10 channel _availability reports obtained from't acent radi o
base stations. 15%%9iVendNSidivrhiRe Qi &R A&SAH edridiel ahannsgl
wherein the notlfyomgtﬁeamadﬂulﬁass sh&tmnhlEeaﬁﬂﬁﬁ(Xbp&rtdﬁ@tutbcatiOn

i nformation abou %Vg.tl:l?a%q agycatcflq:{ agé) Ot és egitl%t I&)arg%aélga{ lt’lngbl lt%e

station establishes connectl hé sél' ec ase st
i dentified by theaddenbabiec&tadn ahfbraaesodnicoWadddiny shatnsti fyi ng

means. 25 18. The radio bam@tailgqbﬁg gl #1REHAr 301 xl @813 8infurhher
conprising: radig cha?nel %fgghnent strgﬁglon means for instruacting the

sel ected radi o bR &tAFP o sé?%ﬁﬁ &%4nnel to the nobile
station; and radi o channel ImfidrGmt7 onwheni thengakeidis SEatbenndt-i8f yi ng t he

nobi | e station ofet8EREMRYVERN ADUKeS he3 i pdho chang! Assi gogdiagearding to

t he
10 call to or from itself, it receives (step S$32)

alerting signals from the adjacent radio base
stations 1-2 through 1-4, and stores base station
numbers of the adjacent radio base stations and
received levels thereof (adjacent radio base station

15 information). Then the mobile station transmits a
request signal for a call to the radio base station
1-1 in service. This time, the stored adjacent base
station information is transmitted (S33) together
with the request signal.

20 If the mobile station 1-8 i1s assigned (YES
at step S34) a radio channel by the radio base
station 1-1, the mobile station 1-8 tunes to the
assigned radio channel to start communicating (step
S35), and returns to the beginning step.

25 On the other hand, if the mobile station
1-8 is not assigned (NO at step S34) a radio channel
by the radio base station 1-1, it is determined
(step S36) whether the mobile station receives
control channel frequencies of the adjacent radio

30 base stations. If it is determined (YES at step
S$36) that the mobile station receives control
channel frequencies of the adjacent radio base
stations, the mobile station gives a request (837)
for a call to the adjacent radio base station that

35 has transmitted the received control channel
frequency. On the other hand, it is determined that



.-31 instruction. 5 19. The radi o base station as clainmed in claim 18,

wherein the radi o base station instructed to assign a radi o channel by the

radi o channel 10 assignnment instruction neans reports information about the

assigned radi o channel according to the instruction, to the in service

radi o base station. 15 ~-19~

.Ahl . AA, . AA@ AU. An, . A@QA . S. A ,. A .AQAU, . AA@ AA, . AR A @.An,,.A ,.AAR AA . A
A LA A LA LA LA LA Al A LA AAY. A u$Z]

gu=>} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]caJca]c

Ta] ca] ca] ca] ca] cal] calca. U cral ca .

Uaa] call oni o doAS AhgBiYE sRhtan das aek) aerpdvid V1§ 12%) S5pRaFEE)

LﬂcAa]ca]ca]ca]0@9!a$@arcapc§h@ﬂnﬁiLﬁceqyeaFwaFgaWcaﬁvaj@éj@Q@U& U c”ra

%é%ﬁ%@&%Lﬁ&F@ 22?1?35@@@@ a ca)thecrg] 5§F§a] ca]tclaorca ca] ca cajcalc

a] ca] ca] ca] ca] cAREF 3] Eaf@g]lé’a]cg’h%rﬁa% %EQ] aF€s] @a]“caaﬂ { k/ﬁ’ﬁ{LP\/\/] 1]1c

]@iE?Zd]YkAi(&r ir;r [ ]r xxbg! z} xsnwdea] ]ac]haai@affakeqhea]tcalscai@a}caéca](na] a&] caj ca
ca] ca] cal]ca] ca a ca 5 MY,z

upkfa\ W] ca] ca] cscﬁaécé] ca ca] ](]:':%a %ﬁé] %g%} ca}tg%} ?:gci cg]]%aﬁ\:%cafca] caj ca

]ca]ca]ca]ca]caﬂbaq%%elves (540) aler ing signals from the adjacent

U c”a] ca] ca] ca! ,#geio )bzyekfsc\awlldfﬁé celzatrabaahcalaaligal£aherpéal call] calc
oloal cal co) caloal g eglcploahed) skl polaelgalee) S ol noni e

N 109%h& ()10r | 1098 hioy) 146) swo3les Qidlmﬁﬁ&t()fadﬂ-}b baisk)station

& (-0t 9:) 10%&':(r)f&im%%éﬁ‘%ahdh&egﬂdé)'é h&hd0MENElrdd < (P4 LPWhgz() - OV
R 0/@O&Qhe %g%li&'g{atl%% is 4251gned (YES at step S42) a

radio channel of a radio base station to be switched
to, it switches (step S43) to the assigned radio

15 channel to perform a handoff. On the other hand, if
the mobile station 1-8 is not assigned (NO at step
S42) any radio channel to be switched to, and if it
receives (YES at step S44) a control channel
frequency of a radio base station that the mobile

20 station can switch to, then the mobile station 1-8
carries out (45) a handoff to the switchable radio
base station, in the same manner as explained above.
If the mobile station 1-8 is not assigned (NO at
step S42) any radio channel to be switched to, and

25 if it does receive (NO at step S44) a control
channel frequency of a radio base station that the
mobile station can switch to, then the mobile
station 1-8 carries out (46) re-synchronization with
the radio base station in communication and gives up

30 on the handoff.

By combining the radio base selection
system according to the present invention and
communication technology utilizing multiple radio
base stations proposed in Japanese Patent Laid-open

35 Publication No. 11-375795, it becomes possible to
realize high speed radio resource allocation and
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transmitting still images, dynamic picture images
and a great amount of data.

In alternative embodiments of the present
5 invention, the IP packet is transmitted on up and
down links.
l. In a case where multiple radio base
stations simultaneously receive
When a radio base station (referred to as

10 "radio base station A") receives a request for
transmitting a call from a mobile station, if the
radio base station A has no available channel for
accommodating the transmission call, then the radio
base station A asks adjacent radio base stations

15 about their available radio channel capacities or
channel availabilities. The adjacent radio base
stations report their channel availabilities to the
radio base station A. Based on these reports, the
radio base station A selects a plurality of adjacent

20 radio base stations (referred to as "radio stations
B, C) that can be connected to the mobile station,
and notifies the mobile station of the selected
radio base stations (notification of identification
information) .

25 The mobile station starts to communicate
with the selected radio base stations B and C.
Signals transmitted between the mobile station and
the radio base stations are in the form of packets.
Either one of the radio base stations B and C

30 receiving packets from the mobile station operates
as a parent station. This example assumes that the
radio base station B is a parent station. The radio
base station B as parent station receives packets
forwarded from the radio base station C (a child

35 station), combines the received packets with packets
stored in its own station, and sends the combined
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assignment to the mobile station can be improved.
Because the selected multiple radio base stations
simultaneously receive packets sent from the mobile
station and the received packets are forwarded to

10 and combined by the parent radio base station, the
quality of upward signal transmission can be
improved.

2. In a case where multiple radio base
stations simultaneously transmit

15 When the radio base station A receives a
request for sending a call to a mobile station
belonging to itself, if the radio base station A has
no available channel for accommodating the call,
then the radio base station A asks adjacent radio

20 Dbase stations about their available radio channel
capacities or channel availabilities. The adjacent
radio base stations report their channel
avallabilities to the radio base station A. Based
on these reports, the radio base station A selects a

25 plurality of adjacent radio base stations B, C that
can be connected to the mobile station, and notifies
the mobile station of the selected radio base
stations (notification of identification
information) .

30 The radio base station A duplicates one
packet sent from a transmitting terminal, and
forwards the duplicated packet to the selected radio
base stations B, C. The radio base stations B, C
simultaneously or sequentially transmit the

35 duplicated packets to the mobile station. These
packets are combined by the mobile station.
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selection method of the present invention, the speed
5 of channel assignment to the mobile station can be
improved. Because the radio base stations B, C
transmit the duplicated packets to the mobile
station and the mobile station combines the received
packets, the quality of downward signal transmission
10 can be improved.

According to the alternative embodiments,
the radio transmission between the mobile station
and the radio base stations is in the form of IP.
Radio resources (available radio channels) can be

15 gquickly allocated to the mobile station even a in
case where multimedia information is transmitted,
and the qualities of upward and downward links are
improved.

In the embodiments described above, the

20 Dbase station selecting function of the control unit
17 of the radio base station 1-1 corresponds to a
radio base station selecting means, and the radio
communicating function of the radio unit 12
corresponds to a radio channel availability

25 requiring means, notifying means, radio channel
assignment instruction means and radio channel
information notifying means.

According to the embodiments of the
present invention, even if a radio base station

30 receiving a call request or a handoff request has no
available radio channel, the radio base station can
search adjacent radio base stations for an available
radio channel using radio communications between the
radio base stations, and notify the mobile station

35 of an available radio channel. Therefore, an

available radio channel can be assigned to the
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the radio base stations, high speed call
5 transmission/reception and high speed handoff can be
obtained. And therefore high mobility of the mobile
station can be realized in a micro-cell mobile
communication system requiring frequent handoffs.
Because the mobile station communicates with
10 multiple radio base stations, high speed channel
allocation and high quality information transmission
can be obtained, even when upward and downward
communication traffic increases.
According to the other embodiments of the
15 present invention, a radio base station can be
realized, which can select other radio base stations
capable of communicating with a mobile station.
Further, the present invention is not
limited to these embodiments, but various variations
20 and modifications may be made without departing from
the scope of the present invention.
The present application is based on
Japanese priority application No. 2001-218379 filed
on July 18, 2001, with the Japanese Patent Office,
25 the entire contents of which are hereby incorporated

by reference.
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WHAT IS CLAIMED IS

1. In a mobile communication system having
a plurality of radio base stations and a mobile
station, a radio base station selection method in
which a radio base station to start communicating
with a mobile station is selected from among
adjacent radio base stations capable of
communicating with the mobile station, the method
comprising the steps of:

requiring, by a radio base station in
service, a radio channel availability report from
each of adjacent radio base stations indicated by
the mobile station, in response to a signal for
requesting connection to the mobile station;

selecting a radio base station to be
connected to the mobile station, based on the radio
channel availability reports obtained from the
adjacent radio base stations; and

notifying the mobile station of
information necessary for communicating with the
selected radio base station.

2. The radio base station selection method
as claimed in claim 1, wherein the signal for
requesting connection is a signal relating to
sending a call to or from the mobile station.



10 10 10!V "10% ()-.!i> "10% ()-.!n"  "109%& ()-."k

| =1 | mowU3P11!!n :110% /& ()-&0!0 :110% /& ()-&0! :1109%& ()-&0! : ! 10%00& ()
-&0! 1 109%& () - &0!: ! 109%& () - &0opgqq#r $r % & wi [ ML1! ! n :!110%/ 10 10

1017 : 1109 ()-&0! : 1109 ()-&0'n :!110%}& ()-&0'| :!10%08& ()- &O& +r[rro0ss
t}[OMLL! 1! M 109888 ()-.!  M10%! !& ()-=25- M 10%y& ()-.! M 10%&' ()-.
L10% U8 ()- @L0% U&' () -t uvwzxxxxwuae11!! 1000 1000!d’

3. The radio base station selection method
as claimed in claim 1, wherein the signal for
requesting connection is a signal relating to a

5 handoff request.

10 4. The radio base station selection method

as claimed in claim 1, wherein
the radio base station in service selects

one radio base station satisfying a predetermined
receiving quality, from among more than one adjacent

15 radio base stations having radio channel
availability necessary for accommodating the
connection to the mobile station, based on the radio
channel availability reports obtained from the
adjacent radio base stations.

20

5. The radio base station selection method
25 as claimed in claim 1, wherein
the radio base station in service notifies
the mobile station of identification information
about the selected radio base station; and
the mobile station establishes connection
30 to the selected radio base station identified by the
identification information provided by the radio

base station in service.

35
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information about he radio channel assigned
according to the instruction, to the radio base
station in service;

10 the radio base station in service notifies
the mobile station of the reported information about
the radio channel; and

the mobile station communicates with the
selected radio base station using the assigned radio

15 channel.

20 7. In a mobile communication system having
a plurality of radio base stations and a mobile
station, a radio base station selection system in
which a radio base station to start communicating
with a mobile station is selected from among

25 adjacent radio base stations capable of
communicating with the mobile station, the system
comprising a radio base station in service,

the radio base station in service
including:

30 radio channel availability requiring means
for requiring a radio channel availability report
from each of adjacent radio base stations indicated
by the mobile station, in response to a signal for
requesting connection to the mobile station;

35 radio base station selecting means for
selecting a radio base station to be connected to
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the mobile station, based on the radio channel

availability reports obtained from the adjacent
radio base stations; and
notifying means for notifying the mobile
5 station of information necessary for communicating
with the selected radio base station.

10
8. The radio base station selection system
as claimed in claim 7, wherein the signal for
requesting connection is a signal relating to
sending a call to or from the mobile station.
15

9. The radio base station selection system
20 as claimed in claim 7, wherein the signal for
requesting connection is a signal relating to a
handoff request.

25

10. The radio base station selection
system as claimed in claim 7, wherein
the radio base station selecting means
30 selects one radio base station satisfying a
predetermined receiving quality, from among more
than one adjacent radio base stations having radio
channel availability necessary for accommodating the
connection to the mobile station, based on the radio
35 channel availability reports obtained from the
adjacent radio base stations.
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5 11. The radio base station selection

system as claimed in claim 7, wherein
the notifying means notifies the mobile

station of identification information about the
selected radio base station; and

10 the mobile station establishes connection
to the selected radio base station identified by the
identification information provided by the notifying

means.

15
12. The radio base station selection
system as claimed in claim 7, further comprising:
20 radio channel assignment instruction means

for instructing the selected radio base station to
assign a radio channel to the mobile station;
wherein
the selected radio base station includes
25 radio channel information reporting means for
reporting information about the radio channel
assigned according to the instruction, to the radio
base station in service;
the radio base station in service includes
30 radio channel information notifying means for
notifying the mobile station of the reported
information about the radio channel; and
the mobile station communicates with the
selected radio base station using the assigned radio
35 channel.
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13. A radio base station in service and
5 communicating with a mobile station, comprising:
radio channel availability requiring means
for requiring a radio channel availability report
from each of adjacent radio base stations indicated
by the mobile station, in response to a signal for
10 requesting connection to the mobile station;
radio base station selecting means for
selecting a radio base station to be connected to
the mobile station, based on the radio channel
availability reports obtained from the adjacent
15 radio base stations; and
notifying means for notifying the mobile
station of information necessary for communicating
with the selected radio base station.

20

14. The radio base station as claimed in
claim 13, wherein the signal for requesting
25 connection is a signal relating to sending a call to

or from the mobile station.

30
15. The radio base station as claimed in
claim 13, wherein the signal for requesting
connection is a signal relating to a handoff request.

35
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16. The radio base station as claimed in
claim 13, wherein
the radio base station selecting means
5 selects one radio base station satisfying a
predetermined receiving quality, from among more
than one adjacent radio base stations having radio
channel availability necessary for accommodating the
connection to the mobile station, based on the radio
10 channel availability reports obtained from the
adjacent radio base stations.

15
17. The radio base station as claimed in
claim 13, wherein
the notifying means notifies the mobile
station of identification information about the
20 selected radio base station; and
the mobile station establishes connection
to the selected radioc base station identified by the
identification information provided by the notifying
means.
25

18. The radio base station as claimed in
30 claim 13, further comprising:
radio channel assignment instruction means
for instructing the selected radio base station to
assign a radio channel to the mobile station; and
radio channel information notifying means
35 for notifying the mobile station of information
about the radio channel assigned according to the
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19. The radio base station as claimed in
claim 18, wherein
the radio base station instructed to
assign a radio channel by the radio channel
10 assignment instruction means reports information
about the assigned radio channel according to the
instruction, to the in service radio base station.

15



