|1 JANUARY 2006 -1 TITLE OF THE | NVENTI ON A RADI O BASE STATI ON SELECTI ON
METHOR AND SYSTEM AND A RADI O BASE STATION IN A MOBI LE JASOMBINLOGATI ON
SYSTEM 5 BACKGROUND OF THE | NVENTI ON The present invention relates to a
radio base station selection nethod in a nobile communication system More
specifically, the 10 present invention relajes 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 station which can sel ect another radio base station according to
such a radi o basBITEEaPFoAHEC | INUENPIOMt hod. At present, cellular nobile

corrlmm ca&l ?E E)O systens alumm tiEszrAE@bﬂors@iLE@qgimlM@ghbrlgl ﬁtmh;
system an e er a pho re _qper . In ese
nobi | e connunica%?%ﬁggygﬁﬁné;?Sgg¥%8¥$€§ §¥£i%5§dﬁ3]3%§gm%f%§ion when

sendi ng/ recei vi neOMMEEILCAGIOMarsdIRENTf is carried 25 out as expl ai ned
below. In thg case of PHS, Selection by a nobile station: Wen establishing
connection for sending/receivin acall inthe PHS, a nobile 30 station
sends a request BREKGROUND; O INVENTEONNnel to a radio base station, in

order to get a radio channgle @Jdesait omnvehtibe radia dase, siathgno has an

avai |l abl e radi o .channe iit assi.gns a link . channel to.the nobile station.
On t he ot her haﬁfse sLétlon seféctlon method in a mobf&e

communication system. More specifically, the

10 present invention relates to such a radio base
station selection method and system in which a radio
base station 1s selected when a mobile station sends
or receives a call or performs a handoff in a mobile
communication system.

15 In addition, the present invention relates
to a radio base station which can select another
radio base station according to'such a radio base
station selection method.

At present, cellular mobile communication

20 systems such as the PDC (Personal Digital Cellular)
system and 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



35 if the radio base station does not have an available radio channel, it
sends 'a |ink channel assignment 11 JANUARY 2006 -2 rej ecsANungvzdohe nobil e
station. After receiving the |link channel assignnent rejection, the nobile
station searches for other radio base stations with an available radio
channel . The nobile station 5 repeats the search until it finds a vacant
radio channel or it reaches a predeterminefl repetition tine. In the PHS
system when the quality of comunication between a nobile station and a
radio 10 base station is degraded (reception quality degradation), a
handof f sequence is activated. Then the nobile station searches control
frequencies for rajeentiool td griee mobiladsaeedlon adidfbaserstativangy. |f the
nobile station r ei e aont 5 .hec S h | d with

t he control S|gn§ﬁ gﬁék ég?sﬁéﬁr%éggg?mFor e§?551|£§§ ¥§8|%§E c%hnn | to
t he adj acent radbbabasa stearnyres of@an@lbhferu Fagliqrdrmee %t@tianswlttﬁe

above. The subsegyept aRNQGASS ré§1$h§h§ﬁﬂ§las e alayele 20chBibhe PHS
system 64kbps data transm ssion can be obtalned by using two time- shared

slots. Wien the F8BPBTSaddStSRITH reRbitedt F&?q%xﬁmﬁﬁc BF B2H4BIishing a
| i nk- channel , itchaase@nsrt he fresthss0d pirekechamnaled Thepaobtlien25 station
sends an addItIOE§% request for Tch (communication channel) using the
assigned |ink annel to request an additional slot. If the radio base
station has an avail abl e rédldﬂbha%%%ISYEFGmasymGﬂs'@M@ @@l ttwnalf channel .

If the radio baS@oﬁﬁuﬁtl@ta»tqrbrh%me@qvaalﬁebe;lreacgtcwlf&mr&h&,al tagepRds a

Tch additioggl 35|g nE ection todtge nobi | statlo The nmobi | e
stati on sends Tch®addP PG&QI is degraded (reception qua
degradation), a handoff sequence is actlvated. Then

the mobile station searches control frequencies for
a control signal from adjacent radio base stations.
If the mobile station receives a control signal, it

15 Dbecomes synchronized with the control signal, and
sends a request for establishing a link channel to
the adjacent radio base station to handoff in a
manner similar to the above. The subsequent process
is the same as the above.

20 In the PHS system, 64kbps data
transmission can be obtained by using two time-
shared slots. When the radio 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



requests again to the radio base station, until the request is accepted or
it reaches a predeternined 35 repetition tine. In theicasawaly H0€,

Sel ection by a radio 11 JANUARY 2006 -3 base station: In the PDC network, a
radi o base station control station is provided above the radi o base
stations to control radio channel 5 aSS|gnn§nt/smﬁtching. A nobil e station
nmeasures received |levels of the control nnel s of adjacent radio base
stations. \Wen sending/receiving a call, the nobile station sends a cal
establishing signal and the received levels. If a radio base station in 10
t he service of which the nobile station belongs has no avail able radio
channel , the radbasbaseastiaini:on control station asks adjacent radi o base

stati ons about their chanqgltgyajéqg h%£lg%5fgigﬁ?ﬂ$adlo %égg é¥ednlevels

reported by the nobile station af"ons have
channel avail abtb¢intiresd, sttied iraiis asevsdadi epoyentthod radbei bassel ects a

radi o channel angtgggbﬁgegotQ%nﬁgguIﬁhgggtbggdy it he selection. A handing
off is activ%ted when t he 20 rec | evel g t he radji o conmuni cation |ink

is degraded. llﬁ§ﬁbg§B8P§1ﬁWﬁ$q WQMM\QIBP 1lEnStafpih nRRAEFEA checks
t he received Iev&éeembedamamymn agfdiloe basetsbat iadennelhe abbadgaskati on

roports e reoeiyadal BUEks Lot Jadl pbase g siation s ol stayl on

periodically. W communi cation 1 IS degr hé radio
base station conth%lmgbéﬂﬁoﬁﬁﬁﬁ%qqeﬁﬁ@%é AobRild Qﬁﬁﬂhkﬁﬁhﬁn@ pagng lbase

station to hand £id, thasedceavdde &wses vedrkevwels gofo tdies adiagenbnr agi o

base 30 Staﬁlonstrepggggchr% 1dﬁic t%ﬂg %ggE&%nstatlon belongs has
no available radio channel, the radio base station
control station asks adjacent radio base stations
about their channel availabilities based on the
received levels reported by the mobile station. If

15 some adjacent radio base stations have channel

availabilities, the radio base station control
station selects a radio channel and notifies the
mobile station of the selection.

A handing off is activated when the

20 received level of the radio communication link is
degraded. During 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. 1In addition,

in order to satisfy subscriber capacity required 1in



It is necessary to. broaden the bandw dth per channel in order to inprove
radio transm ssion speed in the present nobil e conmunilc 3ANUARS y&@bem
However, a high frequency band is needed for 35 assuring a broad frequency
bandwi dth. In addition, in order to satisfy subscriber capacity required in
11 JANUARY 2006 -4 the system frequency efficiency should be inproved to
hi gher than the conventional system Judgiﬁé' fromthese factors, a

m cro-cell (about 100mto 300m is expected to be used for realizing high 5
speed access in future nobile conmmunication systens. In such a mcro-cel
configuration, the nunber of radio channels covered by one radi o base
station is usual thesrpidtembechtisgueheysenfice exiep shsutaveeednpromsy radi o

channel s. Therefqre, .if 10 il t ati.ons. €£o ether in a radio
zone covered by%8ngﬁi§ﬁﬁ)%§£% g?%tf%ﬁ?%ﬁqlq %frge?%QHChaﬁ %S the
radi o base stati émoar &hesst |facherapi admismrd sl hofapeoti d€0mhda equired

communi cati on sengiogg. 1% SQhddtOaSthobePravRNtidY Lh81aboUg nligruation
i ncl udes i ncreasin radi o channel s per radi 9 base station,

t he nunber, o
and pl aci ng ﬁnﬂ??%?@ P&HT Dake SREHFEn@oh Y% TYRARhCBEREP ¥ ST ease
the traffic capacity per arka.sdbdk bomieroc2teslal utowhigagaicies addid i ona

hardvare in radi g hgse o aliens andabesul o dkdd gy cosL. and ol herefore,

the latter solution is usually desSire emc configuration, the
nunber of hand- off3twon ife Usitd bhde@MBddaude Gfughethossenuiiicec@lnessi ze.

FIG 8 Shomﬁ a ”PBiEQWSﬁﬁd(Hytméﬂ§r§hﬂgomdﬂdhﬂéﬂé$- tRebBIFS rlel gurre, mhen
the mobile station myes along g path &1 (1t J5 banded, offi.at locations
’ covered by one radio base station, all the radio
channels of the radio base station are easily
occupied, and can not provide the required
communication service.

15 Solutions for preventing the above
situation includes increasing the number of radio
channels per radio base station, and placing
multiple radio 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 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.



areas from6-2 to 6-3, 6-4 and 6-5, respectively. 30 As shown in the figure,
t'the nunber of hand-offs is increased in the nicro-cel i1 SANUARY 2006er efore it
is inportant to shorten hand-off tinme as nuch as possible. Therefore, it
is inportant to find an available radio channel as fast as possible. This
35 problem occurs when sending/receiving a_gall as well as handing off. 11
JANUARY 2006 -5 In the PHS system as expl ai ned above, there is no need for
controlling radio base stations. However, searching tinme to find a radio
base station having an available radio channel is very long, 5 leading to
many problenms. In the PDC system as expl ai ned above, radi o channels can be
assi gned with high speed ah%“ B ghP EFf Syis&ey .2 HRww ke inpd abed€ radi o base
station control shatkons ahwveceadife rhasmidati PR, riQiwhindsLospht cahgs the
networ k and incrgases network gost. SUMVARY THE INXENTECN It is .an

obj ect of the pr&SERYSIvERT TR 1S E&Tr &0 de i radf 32 b3sB3gEaStaT 1o

sel ecti on nmet hodhamdngsyst etma hlablehradtiworchagostl | s noerintépegsed, and
searching ti f i i |s is shortened to assign radio
channel s mﬁtﬁﬁhig%aggg dggiﬁw?ﬁygﬁggﬁggﬂgbject of the present 20 invention
to provide a radio base stat? o'@sBHCI §YS$GEh a5 SR b a2 bP¥E and
aﬂvant?gff of thEaaﬁesehhnddmﬂﬂff@nbéﬁbbshqmﬁﬂfﬁiﬂﬁfhi@htbgedGSQHdﬁiOn

t hat ol l ows, a Ln r.t Wi ec apparent fromthe.25 scription and
t he acconpanyingﬂgggwfﬁgéfggA%%y bgggFgggne Qbf?ﬁé%t?%%leQSES i nvention
according to thetataehi sgntproliskatianshebdescrigsiionbashjetesions,

10 which complicates the network and increases network

cost.

SUMMARY OF THE INVENTION
It is an object of the present invention

15 to provide a radioc base station selection method and
system in which network cost is not increased, and
searching time for available radio channels 1is
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



as well as other features and advantages of the present invention will be
real i zed and attained by a 30 nethod, a system and an appay@{rss2qoarticul arly
poi nted 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 nobile comunication systemhaving a plurality of radio
base stations and a nobile 11 JANUARY 2006 96 station, a radio base station
sel ection nethod according to the present invention is provided, in which
a radi o base station to start comrunicating wth a nobile station is
selected fromanong 5 adjacent radi o base stations capabl e of communi cati ng
with the nobil e statbiiam, Thergatibodagenpriateison hee 16t €p6nofniethequi ri ng, by a

radi o base stati in .service adi h e vail abi lLity.report. from
each of adjacent %%g&rg%aieﬁéttélf’?ohggfs%&%cglr}gvaé%?lﬁ% %%ep%%illdéepdg’t ation, in
response to a si ghdlchf & ra@yoebebagstefdicent itth $varhecanbuné cettatrian;

selecting a radi qikase si@bi P8 teabeosonred etk dPeqt BeoRPRbegSt ation, based
on the radio romthe adjacent 15

_ ghanﬁgg availa?il!t sreggrts_obtalnedpg L
'adi 0 base stati BRSCHTE MATHYI HGSENE AOHAS SIBEPOR OF CPRIGMHA o
necessary for comimh ddte mpbiM éhstheisel.ectk maaltbohasemptratsiesn.tHen a
Tobi | e comuni catiap skt LM OgYtpgag. BLULAlIdY: Ofpkadi 9-BRsE,Stal i ons and a
nobil e 20 station, radi o base station“sel ection system according to the
present inventiofery isrovidieirdina ChAPER la avadi rph5tt ¥t AEPOAtt & Tir t
communi cating Wehkha ohideascéati 08dis pelsectstht 1 OFs apRAdcadieaceyyt radio
base stationg, capgbl ¢ 9f; A5 SRITHELCALLNg W Jhe. gobi e gLatigy: The
system !
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
15 radio base stations; and notifying the mobile
station of information necessary for communicating
with the selected radio base station.
In a mobile communication system having a
plurality of radio base stations and a mobile
20 station, a radio base station selection system
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



conprises a radio base station in service. The radio base station in
service conprises: radio channel availability requiri pgjieesgy bgdg requiri ng
a radi o channel availability report fromeach of 30 adjacent radi o base
stations indicated by the nobile station, in response to a signal for
requesting connection to the nobile station; radio base station selecting
nmeans for selecting a radio base station r8 be connected to the nobile
station, based on the 35 radio channel availability reports obtained from
the adjacent radi o base stations; and notifying neans 11 JANUARY 2006 -7
for notifying the nobile station of information necessary for comunicating

with the 59'eCte@o&a%d%1§¥ﬁﬁgsﬁﬁé'ﬁBbléer%@é%f&ﬁ*b§t§ﬁf89th1%%.Se|eCted
as a 5 radio base station capable of communicating with a nobile station,

according to thenﬁﬁéﬁﬁﬁrﬁrﬁ&ﬁﬂ??ﬁ@unﬁgaﬁﬁ&ﬁ(ﬁﬁfh1?&?r%ﬁ?8055§er§@§ﬁ1on

conprises radi o babanmedatamat | ability requiring neans for requiring a radio

channel availability reporty ff&@lSaBQSQfs%%¢%ﬂh9%§9t éag%Q?Q%%% %;atlons

i ndi cated by the nobile statlon i n"response requeé%lng
connection t & t hsagdli lbase Atahion adppa é@eQﬁxﬂqmwvns%$éévgngl¢@aﬁs for

sel ecting a radi gobase Tt idh, tH86raQRREELEHO dhesarbi Lavehatiioen, based
on the 15 radi o ¢channel .ava |abl|lt%% go%ts obtained fromthe agj cent
radi o base stati disPTRYFIRA 1 fyithgy fSe 733 ¥ ThC ORRT 5B i on

of infornation nhaeasdnwwamlammhunycaéhngnmdd1mdmnsefectedquadu@g lmase

station. 20 BR'EEaHE§C%"Hé@i‘%%é%?ﬁﬁﬁﬁ%& é%t&% “éaéhbé
configuration of e communi cation s ste one e odlnent
10 adjacent radio base stations 1nd1cated 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
15 radio channel availability reports obtained from the
adjacent radio base stations; and notifying means
for notifying the mobile station of information
necessary for communicating with the selected radio

base station.

20
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a basic configuration 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



of the present invention is applied; 25 FIG 2 shows signal transm ssions
between radio base stations; FIG 3 shows an adm ni st 1 RIANTARYAZI0e

i ncluding the received | evel s of adjacent radio base stations; 30 FIG 4
shows a bl ock diagramof a radio base station according to the enbodi nent

of the present invention;, FIG 5 shows a flowchart illustrating operation
of the radio base station shown in FIG 4 ?5 when receiving a call request
and a handoff request; FIG 6 shows a flowhart illustrating an 11 JANUARY
2006 -8 operation of the radio base station shown in FIG 4 as an adjacent
radi o base station; FIG 7 shows a flowhart illustrating an operation of

t he nobil e stati opcaccoral ngf t bhenealienthediaresttavfonhehpwesem: Filitvend i on;
and FIG 8 showga JH A P5£8-ht MPRKLS HeEMWYiLailQEn system and handoffs of
a noving nobile ‘station.” 10_DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n the
fol l owi ng, enbodi nents of tHEG:pleSERWS fventdBrar FI 1héudésatiiset af t h
reference to thepeeaipanyd Agtleanbbdle FtGtiloshovsoadhag ¢ocemfd guration
of a 15 nDbige %Bpnqpic%%;onfsgﬁten1t%éwqgch one enb(_)din nt of the present
i nvention is applres  mster riihgts BEESSEt S hob?Te 2E8muni cation system
is conposed by a plurality BfG.r8dsbobase stiamtionsell 1mphidegh 1-7, each of
which 20 has a @oshRmfeldt fn asy8dbR 29k halRdr Fadh e Qaﬁgvﬁh@twyﬁﬂIé

through 1-7 is connected to a predeterm ned communi cati on networK.
station.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, embodiments of the

present invention will be described with reference
to the accompanying drawings.

FIG. 1 shows a basic configuration of a

15 mobile communication system to which one embodiment
of the present invention is applied.

Referring to FIG. 1, this mobile
communication system is composed by a plurality of
radio base stations 1-1 through 1-7, each of which

20 has a micro-cell as a radio zone.

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



There are radio/w red connections between each radi o base station, and
therefore these radio 25 base stations can communi cat §; YA&HagpshsOt her. In
this enbodinment, it is assunmed that each radio base station 1-1 through 1-7
is wire- connected to each other. As shown in the figure, a nobile station
30 1-8 belongs to the radio base station 1-1, but it is wthin a range
where it can comunicate with three adjaceft radio base stations 1-2, 1-3
and 1-4. Referring to FIG 1, FIG 2 and FIG 3, the operation accordlng to
t he present enbodinment 35 will be explained below In FIG 1, it is assuned
that the nmobile 11 JANUARY 2006 station 1-8 is going to send or receive a

call, or perforryathapdoffy 5§f86§n§e@@' @,@r@f JeCrE¥ENGeda caNN O
perfornlng a handoff_, the qgvé gtatlon -8 5 receives identification
i nf or mati on and PECEHAFEY 2 | f three adjacent radio base stations 1-2

through 1-4. The nobile staedoré- 8esdndg @rlﬁﬁnEEWiﬁgraseadﬂngmﬁeceiving a
call or handlng-P%Ef&gﬁl gagégd9§§e hgﬁn_d; %@a@ BM' egand reports 10

t he above identification formati on an recelve eve three adj acent
radi o base stati 86§eLvVES oldelnﬁlfbcﬁﬁéoﬁadmcfodféfsaetls?%t@Bﬁ zegemrag 2 shows

signal transm SSU.@E}%lQETo\/ﬂe%ré@da@j basatstaldiN wadet HOLLEE66I 1€ the
report from 15 n 1-8 2 d t e .ad] acg é radi,o base stations

%! tatl
2-2, 2-3 and 2- 4 Has " sta ?8n§°§ tﬁr anfiBeS ommuni cat e
mnth the nobil e sEaUeam o dendilBy/2eceheimadico ke stahaodifgtofZD

inquires (2-8, 2¢8, (AelQalPUaladseatiBANGl1 Q4RI dEPFLELYaR 2RER.s the
three adj acent ra ] . ] i ) )

10  the above identification information and received
levels of three adjacent radio base stations 1-2 to
1-4 to the radio base station 1-1.

FIG.2 shows signal transmissions between
radio base station 2-1 that receives the report from
15 +the mobile station 1-8 and the adjacent radio base

stations 2-2, 2-3 and 2-4.
Radio base stations 2-5 through 2-7 cannot
communicate with the mobile station 1-8.
In FIG. 2, the radio base station 2-1
20 inquires (2-8, 2-9, 2-10) about radio channel
availability of each of the three adjacent radio
stations 2-2 through 2-4 indicated by the mobile
station 1-8, 1f the radio base station 2-1 itself
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



stations 2-2 through 2-4 indicated by the nobile station 1-8, if the radio
base station 2-1 itself can not assign a radi o channehi yavuaet 2dohe cal | 25
request of the nobile station 2-1 or if the radio base station 2-1 receives
a handoff request fromthe nobile 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 radi o channel 30 avail abiti@Tes to the radi o base station
2-1 (2-11, 2-12, 2-13). Based on the reports fromthe nobile station 1-8
and the adjacent radi o base stations 2-2 through 2-4, the radi o base
station 2-1 nmakes an admnistration table as showmn in FIG 3. The 35

adm nistration takheiidic) udes sesei48del @¥glax-i0fi dhecraghasenbalsadi o base
stations neasured by the nobhile 11 JANUAR{F%OOG -10 station, and _ avail able
capacities of th&E&HES HNBEPOoRES WREA lene TRbIPR EeAVEORSr d¢HBRS 32kbps

bandwi dt h, FI G BaskiovgittthatFite adshoest thadi o-lbasadjstahitomad(iremuder ed

fromFIG 2) 1-3 @ﬂg - 3 p atjsfy_th i, dt
requiremnent. Chs%géﬁgﬁﬁ%r aﬂg?&?ﬁ%&rgéggk§gx$éé%fv%d§ ?gggpgggfagﬁ% base
stations 1-3 andli44 (G838 sahds8BdbRe hegpbtidivlk| yeaTheepgsd st at i on
1-3 has the higher receivesh|engl othbrt hiahd | NEhd trésotbeheeasearid O

determ ne which of avail abl e capacit bandw _dth) o ecei ved | evel has

hi gher priority.geV _hfgpéﬁﬁﬁggﬁﬁﬁy¥t?%é°P§bQYV£daWév£Tgh3§ehﬁ& _
priority than thendvaiddin e capeectyvehgn sdhecthage abavdpaceént mad o base
station to CO”“UEh%akﬁfﬁ%if'réééiﬁgd”?QbEQ.Stéh!2P1i§T%f§ﬁr§€’i%he avai |l abl e

capacity may have prio y over the received lev | e manner, above, a
radi o base sthtiBRCeS§aTd d@ pteImiBeaylirdd athatvahkaP heli 62Pase t¥st ati on
1-3 is sel ected. (bhadwadith)base séaéivedlidvel has higher priority.

In this embodiment, the received level has higher
priority than the available capacity when selecting
an adjacent radio base station to communicate with

15 the mobile station. Of course, the available
capacity may have priority over the received level.

In the manner above, a radio base station
is selected. It is assumed that the radio base
station 1-3 is selected. The radio base station 1-1

20 instructs the mobile station 1-8 to send/receive a
call or perform a handoff. '

In the explanation above, the radio base
station 1-1 searches the radio base stations 1-2
through 1-4 to for an available radio channel.

25 However, the present invention is not limited to
this 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



20 instructs the nobile station 1-8 to send/receive a call or performa
handoff. In the explanation above, the radi o base statiaNUAHY 3®6r ches t he
radi o base stations 1-2 through 1-4 to for an avail able radi o channel. 25
However, the present invention is not limted to this manner, and nay take
ot her configurations in which, for exaan%_ the radi o base statlon 1-1
directly notifies the nobile station of |nf&Tnat|on about radi o channels
assigned by the selected radio 30 base station. As expl ai ned above,
according to the present enbodi nent, when a nobile station is going to
send/receive a call and a radi o base station connected to the nmobile
station has no awvai EabHe a3fadidi badanseht ibhe thadi azabasparcsvadéoa in service

can _communi cat eyt ghiei Adiareiie 1Agho18238 843k ONSydd, dANPARY, 2006 - 11

to find a radio Base station that can provi anne Ae nobile
station. Therefot®, PPESipdepdssidnelqn ﬁs§?§ﬁ°achﬁﬂﬂﬁkﬁ%#%@lh&Bbh hi gh

speed without hayp@gdawlimb@tbmlst@ta Oﬁaa@at balsed station. cBBE@Eie the
et ernne

nmut ual com‘ru;g’l cat{; S am)n t he rqﬂ_é ?— it ations d

assi gnment o %gﬁ8ncha TSRS ¢ HE® nBBrié sfgﬂﬂﬂ?lQ%EQ??if?W8ngof
control signals thhesekddb @a&aﬂsrazﬁmmstdetemmugeluhhmaﬁblgnmantesﬁlt,
high speed call 10.3809di pghnggcal \qd]gc@@dmaﬂm%ng;c%ftf AR Qg 2L LakRed, and

it is possible to, support a rapid WDV|ng tation even in a
nmicro-cel | nobil@f %Bﬁﬁﬁﬁllcétllgd’r‘f‘%systi%n?? §ftnéededFredicit harboPRsiSFIG 4
shows a bl ock disgfaceafl ansadi aeshhlbaskighakperdaeeiriding to the

enbodi ment g} the, 8%3%9?%ceq\ﬁﬂ{[ kg Eﬁ‘&ﬁd&ﬂg' 98238 P 1 90 A1 deqgt NYOUGh
1-4 shown ifi FIG 1 tructu
and it is possible to support a rapidly moving
mobile station even in a micro-cell mobile
communication system that needs frequent handoffs.

FIG. 4 shows a block diagram of a radio

15 base station according to the embodiment of the
present invention. Each radio base station 1-1
through 1-4 shown in FIG. 1 has the same structure,
and therefore the radio base station 1-1 only will
be explained as a representative example herein

20 below.

In FIG. 4, the radio base station 1-1 has
an antenna unit 11, a radio unit 12, a base band
signal processing (BB) unit 13, an exchange
processing unit 14, a base station interface (BS

25 INTF) processing unit 15, a network interface (NW
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 receilvers 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



and therefore the radio base station 1-1 only will be explained as a
representative exanple herein 20 below. In FIG 4, thelvyBNWGAREWE6 st ation
1-1 has an antenna unit 11, a radio unit 12, a base band signal processing
(BB) unit 13, an exchange processing unit 14, a base station interface (BS
25 I NTF) processing unit 15, a network intgkgace (NW I NTF) processing unit
16, a control unit 17 and a nenory unit 1 In this enbodinent, it is
assuned that data transm ssions between the radio base station 1-1 and the
nobi l e station 1-8, and between 30 the radi o base station 1-1 and the

adj acent radio base stations 1-2 through 1-4 are done by packet
transni ssi on. Thetapacketl+18ay ant| sigedadihessenasiul atedsaigheds tandhe

receivers and eréﬁruﬁQ%CKB"ﬁfHéﬁﬁBoﬁnh@ 2ddidld ud O G3L a3tRoRB1ated
transmtted. 35 The radio unit 12 denodul ates .a radi o signal recelved vi a

the antenna 11 f7ofRehe2RShiSeRds JARRARYNI0EE 9ite 5tda¥Hnte- Bheand sends
t he denodul at ed sxgnatheOpmeﬁm@lﬁniﬁ 1The BBaindstcHangecodes the

denodul at ed S|gnal nd.sends .r.e t taI data to t xchange
processi ng unlt Rﬁoc$ﬁgln cﬁgﬁjésgi %%%355|ng uﬁq} g% fﬁ%mngltal dat a

fromthe BB uniBB18nis ﬂﬁetBSﬂhﬂTB%rbﬁﬁgspﬁgcmmalmgilethé5 packéte. The.

BS I NTF processipgciBit 1@h'e5B@%'ﬂ]@dpr%ta@s%nrgoqﬁﬁ@ei§ciéo rbyagkion
simlar to a bridge router in a_LAN, .and the | NTF perfaorms 1) 10
%&%fah%‘é

rel ayi ng packet s¥ gEHtafFBHFFhé 5?88§§§Pn§lqﬁﬁ?rlﬁplﬂ QE& ffance
with destinati onoaddoessesuseahdir?)a skhB¢t ang thwt &S fINTE opaufdbeati ans

between . radip0 bAseaStaL BaRdPAML : Le bt BRARNG M SE 560885 1hF The BS
unit 14 in accordance with destination addresses,

and 2) selecting routes for communications between
radio base stations.
Example 1 of the above processing):

15 The BS INTF unit 15 checks the destination
address of a packet received from the exchange
processing unit 14 and passes (relays) the packet to
the NW INTF unit 16 1f the packet should be passed
through. The NW INTF unit 16 transmits the received

20 packet to its designated destination (predetermined
communication network).

Example 2 of the above processing):
Addresses of radio base stations 1-2
through 1-4 indicated by the mobile station 1-8 are

25 stored as one group address in the memory unit 18,
and read out by the control unit 17 at a
predetermined time. ' This group address read out by
the control unit 17 1is sent to the BS INTF
processing unit 15 and accompanied 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 statioﬁ 1-2 through 1-4. Each radio base station 1-

2 through 1-4 receives the packet by its own NW INTF



address of a packet received fromthe exchange processing unit 14 and
passes (relays) the packet to the NWINTF unit 16 if iheNawsetooshoul d be
passed through. The NWINTF unit 16 transmts the received 20 packet to its
desi gnat ed destination (predeterm ned comrunication network). Exanple 2 of
t he above processing): Addresses of radio _hase stations 1-2 through 1-4

i ndicated by the nobile station 1-8 are 25 1S ored as one group address in
the nmenory unit 18, and read out by the control unit 17 at a predeterm ned
time. This group address read out by the control unit 17 is sent to the BS
| NTF  processing unit 15 and acconpani ed by route 30 information for sending
a packet to eact’pr@dé@sba@eurslmtia)n dnd thkesglpakkbtsThiddpasked woth the

route informati ONL81¢ 8%& romihe BS LNTELRRO %ssl o4 tCZ&%EtQiough t he

NW I NTF processing unlt each radi 0 base 35 sta rough 1-4.
Each radi o base @nati bA.1- 2 through 1-4 receives the packet by its own NW

INTF 11 JANUARY 2006 - 13 pro@essig- il inif 12ndciakass packgd soagdsessed to
itself only |n and sends themto its own con The control uni t

uni t
17 sel ects a’radio®baeB 8 atqod?f’ef%t%% Ethgét B9 & h%t%h‘??e sfation 1-8
anong the adj acesmomn@dihebaslg asteatt cma;dlhabedeomt a'arsver Vasednohhe

adj acent radio bﬁéﬁfé%f‘%‘ 0'%%011h2thé g Q;Qé‘e&t {TEHEUW & é e Al s! PAY Ty

about channel avai menory unit stores an adm ni stration
tabl e for each n‘b*b?qﬂég%tét‘ﬂoﬂn AL P B nkd asox'iénq%ryr adikPblse station

according to theciesigdl neohk iQfadine Pf esenbei A¥LBEYOMnASI A Pecket an
processing fyncton: L0 €LY QU ACK®E o cach mobile station.

As explained above, the radio base station
according to the embodiment of the present invention
has a packet processing function to carry out packet
communication, and therefore it is possible to

15 easily achieve communication between radio base
stations just by designating the packet's
destination.

In this embodiment, NW INTF processing
unit 16 is provided with a physical layer function

20 for transmitting signals by wire comminications.
However, 1f radio communication between the radio
base stations is desired, the physical layer of NW
INTF processing unit 16 may have a radio function.

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



comuni cation, and therefore it is possible to 15 easily achieve

conmmuni cati on between radi o base stations just by desiignaUARY 20be€ packet's
destination. In this enbodi nent, NWINTF processing unit 16 is provided
with a physical layer function 20 for transmtting signals by wre
comm ni cations. However, if radio connuniggtLpn bet ween the radi o base
stations is desired, the physical |ayer of ﬁNV | NTF processing unit 16 nmay
have a radio function. On the other hand, an inverse operation is 25
performed on packets sent froma predetermned network. In this case, the
BB unit 13 carries out encoding process, and coded packets are sent to the
radio unit 12. Afeeeivesng msdiveatedf®y thenpaditéingnia dlltheopatkets are

transmtted fromdbhe; 80santaryia 1118 t 0a t REqBRE! €03t aldrRt g 82 Next, ¢an
operation perfornmed in the radio base statiqn_in the enbodi nent of the

present inventi 0ASWPPPLBE SHFAGHEPT n? dBReAFPEN 8IS Srence to FIGS. 5
and 6. 35 FIG5 shows a fl awaclrrad. i3) usheat thg awpntopdr aindn 0f dhiethadi o

base stationg1- i 1 Y 2006_-14. ei e t r
transmtti ngsa (]%%fgr%%ns%hg%goqb% _egga¥?%§l%§§, (\aif%r%eaanges%w%%rsggnai ng a
call to the nobf¢@uSsht fon drapsmindeingreqgadd. fimerrithe guolhéa t he
control unit 17 ofathen 2-Badix0 basensdati 09rlsbnaer) wse{IYEStat takep Si) a

request for transqgt%én% %tcaH fjéﬂgtfe nogilg s%gpion.%gs or_a %Eguest

for sending a calTP16%t REALHOH I'e ST TONIINE 68 digi AGH 177 Fadi8%zone,

the control unicorndZrdét sniitndy (Cetestein&2) (ahethep iS29 Mhewmeradte base
station 1-1;gan Jecopgndat galfae sandym df by regHi bedRndd e Lopmuni cation
relating the bandwidth required by the communication relating the
mobile station 1-8, with reference to the channel
availability stored in the memory unit 18. If the
control unit 17 determines (YES at step S2) that its

15 own station 1-1 can accommodate the bandwidth, the
control unit 17 assigns a radio channel necessary
for the mobile station 1-8 from its own radio
channel resources, 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



nobile station 1-8, with reference to the channel availability stored in
the nenory unit 18. |If the control unit 17 determ nesi{vafaty avep S2) that
its 15 own station 1-1 can accommpdate the bandwi dth, the control unit 17
assigns a radi o channel necessary for the nobile station 1-8 fromits own
radi o channel resources, and returns to tr[\ll_gga_egi nning step. On the other
hand, the control unit 17 determ nes 20 ( at step S2) that its own station
cannot acconmobdate the bandwi dth, and the control unit 17 sends ($4) a
control signal via the radio unit 12 to the adjacent radi o base stations
1-2 through 1-4 to ask (or inquire of) them about their channel using 25
status or channethavaielddl lHase Sttetiom hglf acadsenditgrlidet gabber ehosingnal

is provided to t j ace i at.ions Lt gh. 1- Il as
t he requests forbgeﬁggﬁg%ar}tcré{nf kge g’ﬁ%ﬁ??gmhth%g l#dbir}j{r{e)djs{lﬁ%?gn?% . 30
After the controfo>unpt radier hafe raRblopasbast sEnomccommedatgesheeport s

from t he f'i?j afe%oblii%@i @,tl&éts_?rﬁtlaié %?éd%hhlftﬂlgglfmébfﬂ 3 n%él?ﬁ@@”é?ft 0 tthe
inquiry, i or es e repqrted c n avai | abi ies o cen

o Vst st Bre' B8n B oo Se t i Rors i T an Sl SERSE s

f or mat as shovvn_theFEGianoThc@d:imtbmeuatatiﬁnofap]lle JANUARYoI2008a+ &5 t he
radi o base Stat'@l@elfnébriqfég%t%bttiérg? E}E@' Eoﬁ?%ﬂ dnrlht!;lq §e1fl&9m(§@? qenory

unit 18, and finds (step ) a radlio base station t can_accommpdat e t he
nobi | e station 18] B5§ed% 5 UME F%® BheaBPRILEf SEathHeoht? oY LanFpe17
determ nes (NO atagiepufl) tllzat there is no radio base station able to
accommodat e of he nobile sjt%tni Q7 tohﬁl con}th%g!:1 .uQihtenﬂt sencdosr1 rsgl 1z%ni;:ej ecting
signal to t%e mobi | e station 1-8 Via the >radi 6 anit hleZ.
17 determines (YES at step S5) that there are some
radio 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 ($9) 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



10 On the other hand, when the control unit 17 determ nes (YES at step S5)
that there are sone radio base stations able to accommwpgateakieoosobil e
station 1-8, it selects (step S7) the radio base station having the highest
received | evel anpng the 15 adjacent radio base stations reported by the
nobile station 1-8. For exanple, the radio gase station 1- 3 is selected.
After conpleting the selection of the adjaE radi o base station in the
above manner, the 20 control unit 17 of the radio base station 1-1
instructs (step SS) the sel ected adjacent radio base station 1-3 to assign
a radio channel to the nobile station via NWINTF unit 16. The instructed
adj acent radi o basssstatadhon- 3- Bepmtéssinjmrﬁat:iadﬂo%:rasbméltheHbaéinr

channel assi gned 86C é gntoigggntl% trggt t& %%@.Ead'% .hase station

1-1. The radio base |on notifies ( statlon 1-8 of
the information @mhﬂdlm@nhssbgﬁemaYrainuﬁﬁuﬁmmerepmbpédmemﬂﬂuasﬁ@ected

adj acent 30 radi @ Qa8 étaéfe@rlséle/é&q ddesmdy | §75t ghi Q@ilac%nte§ta‘?@ié5hes

connection with he selected ad cent i 0 base stati Vi a
sel ected radi et a?tP?he So€€déﬁb SrenttahiPBr 151 8 RPTRY (step
S7) an adj acent r(atiep EE) staéi nnbile, sttheet radi b- Base shat ifarqglrehdynstruct s

the selected radig t]%ne ANHERY, 200R 118 102%8 5 t%@fe&tgdt Ba%%s'sgt%%béﬁd' 0

channel . However, present invention i's no odi nent ,
but may include dthdiishterseentie pobllecatnteionfled saiestitey (step S7)

an adj acent radi @o'indw@ withi fhe bheekadid haseo spatéoBtitiomyisialq fy
(step S10) t 1-8, of fre%yep gquof the control channel

atlo th
of the selec n% e%ﬁ ??ﬁt gont?ol’ Channe ency
When the mobile station 1-8 requests a

handoff (NO at step S1, and YES at step S$S11), the
radio base station 1-1 asks (or inquires) (step S4)
the adjacent radio base stations indicated by the

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 quickly 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



In this case, the nobile station 1-8 tries to connect with the sel ected
radi o base station using 10 the sel ected control channgljaNivagyeney. Wen the
mobil e station 1-8 requests a handoff (NO at step Si, and YES at step S11),
the radio base station 1-1 asks (or inquires) (step S4) the adjacent radio
base stations indicated by the 15 nobile station for their channel
availabilities. The subsequent steps are fHé sane as expl ai ned above. As
menti oned above, according to the enbodiment of the present invention, if
the radio base station in service has no avail abl e channel 20 when
receiving a request for sending a call to or fromthe nobile station, the
radi o base statimdbiDe S€atiioe Cal coadikilbate withh iagjsacenth&sadiorbase
stations surroundinggﬁhe nggile staliqp. find_an a%gilable adi o channel
S

{Q.
and notify the nobife’2BIstafi% b} hel%fgféﬁligaﬁ'f’earvé‘l S ERamRT % Because a
radi o base st atidmhaglngsaredvaiddaldned channertéan ded ageldut et by

communi cations anDig; fhecLadiso RASE g SEAbHh0PRe MBEHAd Stk NKedifor a radio
base station controlllng statign. Therefore, it is possible to 30 quickly
find and sel @ct RACHSAFPEDEE OMhdM#Iea®1™dut i ncreasing cost. And a

required radi o resource cafIGhe quiltdty asslgredatra d Vintideatsimgi an.
According the ec{?é’ é?‘f&{l g %h%a@i§3%§é”%€gka8ﬁ’ alecause an. . gyai | abl e
n ecte Irect 3

radi o resource c be"se by, comuni cat'i ons -anbng the radio
base stations, t¥R}Ec PaspossedddMor control signal transmi ssion between a
11 JANUARY 2006 -17 nobil ergt aificon @and-d2di 91 base tstigt ignsan ey £Eene,

searching ti unti] finding _an .avai)able radi o channel .is reduced and
connecti on égfafﬁﬁﬁft%asgegﬁﬁﬁdQﬁﬂ4%?%%F5% FPoftt n&3T01R 1% %% ation is 5
prevented from istathsing’) receives via a NW INTF processing unit
16, an inquiry from an adjoining radio base station
(referred to as "radio base station B") which
selects an adjacent radio station to be connected
15 with a mobile station. The inquiry relates to radio
channel availability. When receiving 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 S$23) 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 S$24) to
the assigned radio channel to start communication.
On the other hand, if the radio base
station A does not receive (NO at step S21) an
35 1inquiry about radio channel availability from the
radio base station B, it goes into waiting status.



FIG 6 shows a flowhart illustrating an operation of a radio base station
as an-adjacent radio base station. In FIG 6, control 1usNUARY mhe an

adj acent 10 radio base station (referred to as "radio base station A")
receives via a NWINTF processing unit 16, an inquiry from an adjoi ni ng
radio base station (referred to as "radia{ase station B") which selects
an adj acent radio station to be connected 15 wth a nobile station. The
inquiry relates to radio channel availability. Wen receiving such inquiry
(YES at step S21), the radio base station A extracts information about its

own radi o resources available capacity fromnmenory unit 18, and reports
(step S22) 20 thBti stePmetdon A atNev FRARECpPEESs StRf 1 t d2gst Bott he
i nquiring radi o baseistatinytictd foh heNoPNtOolasdinjd al7r&dibhenkadieq base

station A receives (YES at tep S23) an _i.nstruction to assjgn a.radio
channel fromthgr?édi%gebgsaéﬁﬁ %Ellso% %Q%Féophg @53%5%05# BEsditRg unit
15, the control awiatlableheskmciavaitabtker aaidd oclimaaeel s tat bonaBi omhst or ed

in the memory uphl;38paaad ASH IS A S§ERs SR WD ihg CHARPRL necessary
for comunicating wmth the nmobile station _belonging to the radi o base

station B. The 30 assi gned Frkith o cheanl 2i S1pM&ficddd kol ¢ pkrAbbNPeanst at i on
The nobil e statiopecaniedt ©f dep 2d)léosthl@oassi gned radi o channel to

start communication. On th rp%@ﬁé h?ndWhéB EE %%ﬂh_e§%§ L sLatihog A does
not receive (NO at step S2 an 35 1 hquiry about rtadio channel availability

fromthe radio ®datecssat(iYéid Bt istepeS3int 8 waiaiasy st usendingARUARY 2006
-18 At step1923,chf1the kadifddasesdpEi onrdeeediQles refiyesspgt ruction
(NO to assign a fadio channel ,dromihg,Ladhg.bass stationB.arter
reporting Its

stations 1-2 through 1-4, and stores base station

numbers 0of 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 is 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$S36) that the mobile station receives control
channel frequencies of the adjacent radio base
stations, the mobile station gives a request (S37)
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



avai | abl e capacity to the radi o base station B, the 5 radi o base station A
goes iinto waiting status. FIG 7 shows a flowchart il huBMNBARYNIZp06N
operation of the nobile station. In FIG 7, when the nobile station 1-8
detects (YES at step S31) a request for sending a 10 call to or from
itself, it receives (step S32) alerting si Qﬁls fromthe adjacent radi o base
stations 1-2 through 1-4, and stores base station nunbers of the adjacent
radi o base stations and received |levels thereof (adjacent radi o base
station 15 information). Then the nobile station transmts a request signal
for a call to the radio base station 1-1 in service. This tine, the stored
adj acent base sthti mpbiinfeorstrit ion i Sakr ansnmirietced &EB3)NO oget beep witsh) t he

request signal. I j ti -8 IS i step S34)
a radi o channel %gypESBEE gg %ﬁﬁfggtg??8é6§9¥,§§§§Eﬁ§§|égE?SFﬁ%n 1-8 tunes
to the assignedragddpobéisgnisdiatirrs ar theorebdileatdrgt {e® epansgs), and

rleéurns t? the b@gga(mhgg frta@ltq-o ?cgqéjﬂnéheag_ﬁh@bﬁfé%ncﬁ &élipﬁsﬂepi b@sgt.ati on
-8 is not assigne a e radi o channe, e radi g base
station 1-1,%it is deterni@&féu%f%%ngﬁg? %ﬁ@?ﬁ&tt*ﬁe%%B?FEegtgppoﬁt
receives controstehasiél ahdeqihca essbépt B89ad) adentmolatle 30abase 1-
S L, boxflEbetanad doES Al r81aY <33Rk el e AROLLFSLAL On

recei ves control hanne requencies o acent radro bas ations,
the nobile statibadgPveadsg sdqleing 3B7% thspughcdii4 tn tdhemadpggent radio

base station thatidb1hastbr amsd tdgsl 4 hreieaBoved caMdml te8anpBh1e
frequency. E@ t he gﬁhea Eg d 1 is determ ned tq%}}ggsgﬁg%§§q5%006 -19 the
mobi | e statifdn hak3hoPPr cglfefﬁﬁ@3%§5§?88 s38y
information and sends a handoff request (S41). If
the mobile station is assigned (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



any control channel frequency fromthe adjacent radio base stations, the
mobi |l e station cannot obtain a radio channel and | osest mNIRRY %086 ep S38). 5
When a handoff request is detected (NO at step S31 and YES at step S39),
the nobile station 1- 8 receives (S40) alerting signals fromthe adjacent
radi o base stations 1-2 through 1-4 in a ner simlar to that explained
above. Then the nobile 10 station 1-8 storés adjacent radi o base station

i nformati on and sends a handoff request (S41). If the nobile station is
assigned (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 handoffhigbngtbe iatyhetatwintranfmitbe ofbliin ecisd ati®Dd 108 is not

assigned (NO at % y. i 0, el to swiched to, _and if it
recei ves (YES at§%$§%m§§§ ngncs(;{n]?fiollrg%g%%él dﬁ’rnea?]ﬁiecn yl%¢]uréer%1 74 Base
station that theam@dbd| gread smaumh eandatiftch to, then the nobile station

1-8 carries out (45) a handofdidorhheiow brBablighdrAd 0o r base stakeor in
t he sanme nmanner as expl ai ned_above. |f the nmobile station 1-8 i s not

assi gned. (N atiNCeBbiR?) LRy TERICkRhnnS| 6 HE KILHI ¥0, 38Ad 25 i f
it does receive ddhatiskep S44) a control channel frequency of a radio

base station that the m)biéLI_e %daté'o agéﬂwﬁ)é‘recwlﬁ]iﬁ{{”ré&fongg%e

station 1-8 carries out (46) re-synchronization w e radi ase station
in conmuni cati orstdbigneesimylta0aniishe FARBSVE. By conbining the radio

base selection system acc@hdimn@ t:adi® P&eseBlk at\ENt | 8 &heleq COBTHRI Cat i on
t echnol ogy Hgili;%gg.nu#tigle r(ﬂé% ggge statb%ns pr%%gsed i€ Japanese
Pat ent Lai d=dpen FubPfeat i D 13-R3759981VEE BedorEE Poss?hle to
realize high speedhnsnibtiagodr celal | Deemi anmabd 181 sTANUARY, 20D6the
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



-20 high quality data transmssion in the field of transmtting still

i mages, dynamic picture inages and a great anount of fiataNUARY @bé ernative
enbodi ments of the present 5 invention, the IP packet is transnitted on up
and down links. 1. In a case where nultiple radio base stations

si mul t aneously receive Wien a radi o base station (referred to as 10 "radio
base station A') receives a request for tTdmsnitting a call froma nobile
station, if the radio base station A has no avail able channel for
accommodating the transm ssion call, then the radio base station A asks
adj acent radi o base stations 15 about their available radi o channel

capacities or chapReksavdl labtéihiggl Eheicadiaeedétingi eobase rﬁ%*@\%@i@s
report their channel avail I|t| es %ﬁ the .radi o base station A Based on

these reports, the radio S The e;g\ngalé(& SUPUIRST T yPEFAYGadent 20
radi o base statiphsréiefter rrdd tadas Baadi etsttatqmansareB f{¥sthatleanche

connected to the HEBEE%@I ad e 15‘%5%9%6 &%nc{‘r”li)béé é%f‘&hoﬂfe%fh

selected radio %ase st at’i ons not ication o |ca I on or na |on).
25 The nobil & st@fi BhespéretSsertfo ovremihi ear e thi etk afel @e2rebetadi o base

stations B and stﬁgﬁm@h& ARS8 trﬁ@ldlbet war&ﬂd‘m dmbide shptboBgand the
radi o base stations_are I t he fortm ?g tEL t%one of . the radio
base stations B ZRd*ES50 W& AT PARRE 5 PHEmY §% tat+8RSoperat es
as a parent statsonulThinsoscdnpl e essupepathatt st kentr ation balse sobtiilen B i s
a parent stationstJhechadin@ é@fﬂéeréé@;w@a gaeqze&%r eMe SEAL)LPILACELYES

packet s forwarded fromthe radio base station (a child 35 statlon)
combi nes t hdOr e deBOPRIRESS BY 1§ RKEERT radio base station,

quality of upward signal transmission can be
improved.

2. 1In 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
availabilities 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.



stored in its own station, and sends the conbined 11 JANUARY 2006 -21
packets to a term nal side connecting to the network. ;i mddiRy @okernative
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
invention, the speed of channel assignnent_é?_the mobi |l e station can be

i nproved. Because the selected multiple ratifo base stations sinultaneously
recei ve packets sent fromthe nobile station and the received packets are
forwarded to 10 and conbined 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 si mul t anedbslsy fturenisnr ta 16e whenitvbe emddidinbearste, st at i on

A receives a %%E‘c%t {07, S;‘?ﬂﬁkgﬂl}yc%'f' A ”@%E% sﬁs‘%&'o%% t{f‘é gLog to
itself, if the ra base’ s ron A h no avail | e “¢hannél for
accommpdat i ng t héed@iqted tpemorfénpadico Beseradhe i basa a5RE1d) acent radio

20 base Statl0nS§ﬂ¥é&ti@@'ﬁe@M@H|a@'Qhk&@fbé%ﬁ@nﬁhveﬁﬂﬁéﬁlUﬂﬁ%(gpé@@nna
availabilitie Qtﬁgg4ace t radio b % %gaons rﬁ ort their cha neI
availabilitied t& HASLIBLED JBPLIOR FRBEE OPest LS ¢t he
radi o base statlamp&QMﬂdnnsBacaEsplmhmlnquﬁ mm$acenatnadBoBba§E stations
B, Cthat can beg cgeghéo%ggglgg@ldaﬁg 408, ¥8ngh90hb the nobile

station of the selecte radi o stations (notifrcation o |dent|f|cat|on
“information). 30SHR&iRRidnBakkesPabios & RpII2aERBOEAES FRGk&eRHedrom a
transmtting terpardetsndché ogual syt be digaliwat@ds pgaket tranishe sl @ct ed
radi o base:ﬁgat %%sﬂ% lmpggbeéad'o base stations B, C
According to the alternative émbodiments,
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 qguickly 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 base 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 radic channel, the radio base station can
search adjacent radio base staticons 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



si mul taneously or sequentially transmt the 35 duplicated packets to the
nobil e station. These packets are conbi ned by the nobillJANSARY 2806 11
JANUARY 2006 -22 In this further alternative enbodi ment, because a
plurality of radio base stations are first selected according to the radio
base station selection nmethod of the present i nvention, the speed 5 of
channel assignnent to the nobile station can be |nproved Because the radio
base stations B, C transmt the duplicated packets to the nobile station
and the nobile station conbines the received packets, the quality of
downward signal transm ssion 10 can be inproved. According to the
alternative enb0m¢h§hEsstath@mwnﬁthmmansnradﬁonbbsEMﬁnaﬁhmnnDbiIe station

and the radio b?@é&@&?@ﬂ% Is% 4 trwrhe f@é«%%e' Phe gil%r S

(avail abl e radi anne can qui c % | ocated to_the nD ile station
even a in case %?ﬁaﬁﬁpﬁlﬁﬁdﬁ§QrﬁQPh%$|% ardopr afs AR REMeAnyneRg

qualities of upved aadldowa\@@r@ﬁatm@n@r ehigAPEPwed d411 he enbodi nents
descri bed above,, the 20 as9 st ati,on Seleéth?ghfun0t3f310f t cont%ol unit

17 of the radi o ba3dSREaPLSR/ Fof Eor e poih HHAA 5t 3FFoR®
sel ecting neans,ckpairnhd.radind tdwmamdcathhghf nebtildtyfof hehe adobidmit 12

corresponds tOf%Eé@iQnCBQHn%Ef%éﬁlf%%é'iﬂ 35mE%§B'@éﬁl'ﬁ%ﬂ@&enOt'fylng
nmeans, radi o channel assignnent instruction nmeans and radi o nneI

|nfornat|onrunlqﬁmﬁﬁnﬁﬁﬁﬁ OQNﬁﬁﬁﬁﬁWmf?%Pfﬁéng G&QHﬁﬂngﬁHQ% Spresent

i nvention, even Bédcausadthebas® idteatd tont Bén r ec@inunigax ecalWitlequest or a
handof f reqHSStrﬂﬂftD81e3¥§a abkg Jadi o, £happel nihhe SRl P hasg,sfation can
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 wvariations
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.



search adjacent radi o base stations for an available radio channel using
radi o communi cations between the radio base stations, janNuaty foget he nobil e
station 35 of an available radio channel. Therefore, an available radio
channel can be assigned to the 11 JANUARY 2006 -23 nobile station w thout a
radi o base station controlling station. Because the radi o channel
allocation to the nobile station is peﬂffbrmed anong the radio base
stations, high speed call 5 transm ssion/reception and hi gh speed handoff
can be obEa™Mas CAaIMEDerES ore high nobility of the nobile station can be
realized in a mcro-cell nobile conmmunication systemrequiring frequent
handoffs. Because the nobile station communicates with 10 nultiple radio
base stations, high speed channel allocation and high quality information
transm ssion can be obtai ned, even when upward and downward comuni cation
traffic increases. Atcoddi iy nebilhe pahketenbodiménesioh tsystelb present
invention, a %a]gi i@asefstr%t&ion can, b(satarceglngz%d, V\éﬂiI%Q E?Q secla%%t ot her
radi o basé Startons ycglpabl e of Tomuiiréat| ng vvintdh a m)Bi & StatTon
Further, theiipy esesé isteentdronséseddion! meithed tint hasenherdodiaAebt Soa bt
various variations 20 and nodifications nmay be made w t hout departing from
the scope BRYIM préseftafhver®TBH L Ghel BF eJEMD afpl TeAELEn $52basRd bh
Japanese pidiididay applh pQﬁngS%-'a%QQJC’ 2R3 Eéé@dsftg%éﬂlsy ABaAQ0l, £ wi th

t he Japanese Patent Ofi ce, i ich are hereby

the entire contents o
i ncor por ateshmuni gagfierencieth 11hd ANUARYe 26006ti24, WHAE In@ t@loadl MENpSising

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;

storing, by the radic base station in service,
addresses of the adjacent radio base stations as one group
address;

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;

wherein the base stations are capable of
forwarding a packet to other base stations with utilizing the

stored addresses.

2. The radio base station selection method as
claimed in claim 1, wherein based on the radio channel
availability reports, the radio base station in service makes
an administration table including received 1levels of the

adjacent radio base stations measured by the mobile station,



1. In a nobile packet conmunication systemhaving a plurality of radi o base
stations and a nobile station, a radio base station s&lBRNUARY 2086 hod in

whi ch a radi o base station to start comrunicating with a nobile station is
sel ected from anong adj acent radi o base stations capable of conmmunicating
with the nobile station, the nmethod cogprising the steps of: requiring, by
a radi o base station in service, a radio channel availability report from
each of adjacent radio base stations indicated by the nobile station, in
response tamd avaigradl o arapaequeasts rg corenécisicons tiaa itomes .nmobi | e stati on
storing, by the radio base station in service, addresses of the adjacent
radi o base stations as one group address; selecting a radio base station to

be connected to thesnobihe Stalionphasedranibhe sadior channebtyai | apility
reports obtained fromthe adjacent radio base stations; and notifying the

mobi | e st atliagmest inf oehatmor?, nebessany tloe mﬁmnﬁ@atcmg with s¢mweviset ect ed

radi o base st tiaon; r L b tatio are.capabl_e of f rmardlng a
packet to St 1ve % a8 s at?%ns af?ﬁgﬁgigﬁgﬁﬁggﬁﬁg Sgﬁoﬁggsaéﬁre§gps "D % The
radio baSQ)aSW.tdi;tllcﬁlh sejedireen byetdhed mahilel aitraedorn cl aim 1, wherein based on
the radi o channel availability reports, the radio base station in service

makes an adm nistration table including received | evels of the adjacent

radio base stations geaspfed hygide jpl | %t%%honseiécé%m%@@&@ -#s and
avai | abl e capacities of the base stations. 3. The radi o base station

sel ecti on aletilved! ds1 ddladimed iwhegdedirm 2, wherein the base station in service
sel ects one of the ag acent .radi,o base stations sati

bandw dt h
required by the nobi SstBtTon. A oSrhETPAdiCS baBe §?5¥¥8§gs§#%%$€%ﬁ“ﬁ%?hod

as 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 channel availability reports obtained from the

adjacent radio base stations.

5. The radio base station selection method 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 to the
selected radio base station identified by the identification

information provided by the radioc base station in service.

6. The radio base station selection method as
claimed in claim 1, wherein
| the radio base station in service instructs the
selected radio base station to assign a radio channel to the
mobile station;

the selected radio base station reports



claimed in claiml1, wherein the radio base station in service sel ects one
radi o base station satisfying a predeterm ned recei vi ngt JANRRY 2006 f r om anong
nore than one adjacent radi o base stations having radi o channel

avai lability necessary for acconmobdating the connection to the nobile
station, based on the radio channel ayailability reports obtained fromthe
adj acent radi o base stations. 5. The radio base station selection nmethod as
claimed in claiml1, wherein the radio base station in service notifies the
nobi | e st dtiforrmaift iiothe ribicfutc athieo radifooramatinnel abedtgridae acel retitred traaditoe base
station; gnd _the nobile station establishes connection to the selected

radi o basé SIS OPderA f5E6d TN &35Ge F-PEORt -0 SSFHEG rat i on provi ded by

the radi o base statipRei N-R8IYi 68seb. stThei s, basevstat i g selestian
nmethod as clainmed in claiml1l, wherein the radi o base station in service

i nstruct smobd lesesterteen r adi d-HsaseeBpat¢dn ingogggitgena akrlito thanna@die the
nobi | e st%%g %élthea%%!ected radi o base station reports 11 JANUARY 2006 -26
i nformati on about’” t he radi o channel assigned according to the instruction,
to the radi o base stahéomobtlgeratiate;ort heonmadh irdtase siahi Qhel syt e
notifies the  nobile station of the reported information about the radio
channel ; &RG1OnO3FEHISLE LR U5 "GorminiFCELEE M R A Re CEéPEctled radi o base
station using the assigned radio channel. 7. In a nobile packet

comuni cation systemhaving a plurality of radio base stations and a nobile
station, a radi o base $nat owlsielecpiokesystrminhcahich &ysadino Hrasieng

station to start comunicatin th a ile station is ,selected from anong
adj acent taa()‘?]gulbaa]sjet%tg i GRS a\gljga%ﬁee %{rg&ons afid & mpifs S%a%lon’ a

radio base station selection system 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 system comprising
a radio base station in service,

the radio base station in service including:

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

storing means for =~ storing addresses of the
adjacent radio base stations as one group address;

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 radio base stations;

notifying means for notifying the mobile station
of information necessary for communicating with the selected
radio base station; and

forwarding means for forwarding a packet to other

base stations with utilizing the stored addresses.




comuni cating with the nobile station, the systemconprising a radio base
station in service, the radi o base station in service I1HANUARYG00G adi o
channel availability requiring nmeans for requiring a radi o channel
availability report fromeach of adjacent radio base stations indicated by
the nobile station, in response to a flgnal for requesting connection to
the nobile station; storing neans for %Torlng addresses of the adjacent
radi o base stations as one group address; radi o base station sel ecting nmeans
for selecting a radio base station to be connected to the nobile station,

based on the radi o chann avallablb eports obtajned from the adj acent
radi o base stations; noﬁﬁﬁy %G 9ean82F5r ﬁ TR NP THE oY | €GN oS

informati gnangeassany p4iwonMunieaticna “bEBeBheo§eH§9$GQEmﬁQ¢|%h@%&%l
station; and forwarding neans for forwardi ng a packet to other base

stations @vehlabilizingepPrstsyofbe addiesbase fIaJANUAmv 2606 1.c27 mg.keFhe

diob t t | d
he 1ot o Bnantb s Sya T b1 03 1 opor e "SRG T 2ar6  Bade K1HT on 1n Service |

makes anaa@abahstmawu@nuaﬁdesﬂaujanhrmpa&mxnwe@yIEMelmobﬁlbh@taﬂﬂﬁment
radi o base statlons nmeasured by the npbile station, and avail able
capaC|t|e§n8faFﬁé BR4E §?8FF6ﬁ§eSQOfTﬁeer58?8 B58518PSti on sel ection system
as clainmed in claim8, wherein the radio base station in service selects
one of the adjacent radio base stations satisfying a bandw dth required by
the nobile station. 40. Thse radilo bhseestatibhosel srténi @ystsemtasn @sai med

in cIa|m71 mhereag the e ra |owg%%%lst |oga%ele§%|ngst %g%ns§%e%%%vggg
radi o basé& ?%QFlon sa Pylhg preaeternlne &rvi 6 quality, ﬁ%anong
nor e thans@m@cadj@&%nbfr&md)duﬁﬁtent radio base stations satlsfylng a

bandwidth required by the mobile station.

10. The radio base station selection system as
claimed in claim 7, wherein

the radio base station selecting means 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 channel availability reports obtained from the

adjacent radio base stations.

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

the mobile station establishes connection to the
selected radio base station identified by the identification

information provided by the notifying means.



stations having radi o channel availability necessary for acconmodating the
connection to the nobile station, based on the radi o whhanNnDaRYaow | ability
reports obtained fromthe adjacent radio base stations. 11. The radi o base
station selection systemas clainmed in claim7, wherein the notifying neans
notifies the nobile station of identijfjcation information about the
selected radi o base station; and the™obil e station establishes connection
to the selected radio base station identified by the identification
information providedzy The noidiyi ngsreansatidnd AIARY: P2O06 128 <h?. athe

radi o base_station seLectizn ? stemas claiped in claim7, further
conpri si ngr3+A8f ot R hGhAtl Ass éﬁﬁ%ﬁf TSPt tet*dn neans for instructing the

sel ected radi o base ;sigtd OHMRSS| GRA ghadin® charrekttient NeARRI | ¢or
station; wherein the selected radi o base station includes radio channel

i nf or mat i bpsEeperinagtheansleoredepadipngabaf sEanipontoapsaignhe radiie
channel afﬁgggg .QSCPBQiﬂgb%?etQEatigﬁtrUCtiOn’ to the radi o base station in
a

servi ce; e radi o base s ifon Irn service includes radio channel
information notifyi nharmans for notifying the nobile station of the

reported information about the radio channel; and the nobile station
communi cates with tHSeFEdEEdSFadiedbaseP3t Gt iR USThg e U8ES ghédiradi o

channel . éﬁanﬁeia@h%?ﬁg@iéﬁa&éfgarkEnﬁ%gsﬁs apd papketingONRYR-FAkiiRg Wi th
a nobile station, conprising: radio channel availability requiring nmeans for
requi ri ngalkonadi cclehanneldiavai kabnhetly repoitnéd omaarstrding adjtacentheadi o
base station

base stallons ndi gated byptne, iobi e gt alipn., 1f Lgapgnss o a signal for
the radio base station in service includes radio
channel information notifying means for notifying the mobile
station of the reported information about the radioc channel;
and

the mobile station communicates with the selected

radio base station using the assigned radio channel.

13. A radio base station in service and packet-
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 requesting connection to the
mobile station;

storing means for storing addresses of the
adjacent radio base stations as one group address;

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 radio base stations;

notifying means for notifying the mobile station

of information necessary for communicating with the selected



nobil e station; storing neans for storing addresses of the adjacent radio
base stations as one group address; radi o base stati onlisNERYR§0reans f or
selecting a radio base station to be connected to the nobile station,
based on the radi o channel availability reports obtained from the adjacent
radi o base stations; notifying neans f notifying the nobile station of
i nformation necessary for comunicating with the selected 11 JANUARY 2006
-29 radi o base station; and forwardi ng neans for forwarding a packet to
ot her basedsbabbeensswiathouti bhdi ng t he stored addresses. 14. The radi o base
station as clainmed in clai based on the radi o channel av iIaQiIu{y

he

13,
reports, naking an %ﬁ%ﬁ@i%t%ﬁn%a PE TREMGE NG et ef VBT eVBI ST

adj acent padkosbhasgoskaliiensurgasuiagd byet Beowehi haqskakken, and available
capacities of the base stations. 15. The radi o base station as clained in

claim14, selecting one of the adjacent radi o base stations satisfying a

banawi dth required by, {hg roplhe, shatiop. .16, The £adig-hase shation as
clained in claim13, wherein e radi 0 base stafion sel ecting means sé€l ects
one radi babade @t athen raaltiicsfyharghal paedelebinihed rregeindsg magkahgt yan from
anong nore than one adjacent radi o base, stations having radi o channel
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station, pBasgdean rhheor adie channelnavadd aAbidd tyy reper hspebtaisned sfgom the
adj acent radi o base stations. 17. The radio base station as clainmed in claim
13, wher ebndt REapéeplypi AgrArcanscAobitf t8s bhsensbirkéosfati on of
identification information about the selected radio base station; and

15. The radio base station as claimed in claim 14,
selecting one of the adjacent radio base stations satisfying

a bandwidth required by the mobile station.

16. The radio base station as claimed in claim 13,
wherein

the radio base station selecting means selects one
radic 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 channel availability reports obtained from the

adjacent radio base stations.

17. The radio base station as claimed in claim 13,
wherein

the notifying means notifies the mobile station of
identification information about the selected radio base
station; and

the mobile station establishes connection to the
selected radio base station identified by the identification

information provided by the notifying means.



the nobil e station establishes connection to the selected radio base
station identified by the identification informtionpgaxudas2ms the
notifying means. 11 JANUARY 2006 -30 18. The radi o base station as cl ai ned
inclaim113, further conprising: radio channel assignnment instruction nmeans
for instructing the selected radio bagse station to assign a radio channel
to the nobile station; and radio chanm® i nformati on noti fyi ng neans for
notifying the nobile station of information about the radio channel
assigned according to the instruction. 19. The radi o base station as clained
in claim18, wherein the radio base station instructed to assign a radio
channel by the radi dfhdifelradis fmEntSiastucts ohlapafsiPepdpis 13,
informatipn ahout .the assigned radio channel according to the instruction,
to the in service radio base station.

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 for
notifying the mobile station of information about the radio

channel assigned according to the instruction.

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 assignment instruction
means reports information about the assigned radio channel
according to the instruction, to the in service radio base

station.



