17 JUN 2004 TITLE OF THE | NVENTI ON RADI O RESOURCE ALLOCATI ON METHOD AND
BASE STATI ON USI NG THE SAMVE 5 BACKGROUND OF THE | NVENTION 1. Fi I7d H-W The
| nvention The present invention relates to a radio resource alloc 2004
met hod that controls allocation of up/dowh-llnk radio resources to nobile
stations linked to a base station for use in nobile 10 comuni cati ons

bet ween the nquL% @%&%b;g@lgﬁgﬁigﬂlihe base station. Further, the present
i nvention rel a i hat uses the radio resource

al | ocation method RYDIODRESCIPRMENAIALD CAST RENVIBETHOD AN StRAISENs t hrough
the base station. 2. Description of The Related Art 15 Wth the advent of
recent multi nedifal KNV EENG BAMEommuni cati on systens have becone to
utilize not only the existing voice comunications but al so non-voice
comuni cations including data and inage transm ssions. In the non-voice
communi cgt i ongA ¢tRkReRrROMNDt oef THIFEINRENEKIGKaf fi c and the anpbunt of the
downlink traffic 20 are oftén diversitied in a non-symetrical manner-

Mor eover, thel. Rogldvel Thedonratioeati ons are likely to undergo variations of
t he annunts of the, up/downlink traffi.c. that ar | ar ger th n those in the

voi ce communi cati on8® ATHSGR HHYY SHSIGREALAS 19h2 r& e 11165?@ CaF‘t"nl s

desirabl e thajedhod dHAOCHLEOW §AS catdbh IT WBRIL VAL 1Rk 1%1% edsd c@Bhb! e
stations linked to the base station of concern, be shared for both the

upl i nk and t heobdlenwetaitigin srlehke@ do taoba dees tatiom ftranseoim ofobibmcern. Radi o
resourc W th respect. to it he esent_ in I.on n |o C nnels or
channel 1D mosFOPETHEAiRRS <O B TY oL s e TRl b he S G0N
respective |i Fkshief Vlﬁeﬁrésléﬁt RPén €05 r8ldt@0 %o a.rr@iastehﬁahaﬁemat alseomnof
concern, nanely, both the uplinks between the respective nobile stations

and t he base EadHPir¢aoari¢ aHecetaon methedhforvmehikeheomhmymications

between mobile stations through the base station.

2. Description of The Related Art
15 With the advent of recent multimedia services, mobile
communication systems have become to utilize not only the existing
voice communications but also non-voice communications including
data and image transmissions. In the non-voice communications, the
amount of the uplink traffic and the amount of the downlink traffic
20 are often diversified in a non-symmetrical manner. Moreover, the
non-voice communications are likely to undergo variations of the
amounts of the up!do_wnlrink traffic that are larger than those in the
voice communications. _
In order to resolve the above problems, it is desirable th'at
7 25 radio resources, which must be allocated to mobile stations linked to
the base station of concern, be shared for both the uplink and the
downlink related to the base station of concern. Radio resources
with respect to the present invention mean the radio channels or
channel timeslots that have to be allocated to and shared by the
30 respective links between the mobile stations and the base station of
concern, namely, both the uplinks between the respective mobile
stations and the base station and the downlinks between the base

station and the respective mobile stations.
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station and the respective nobile stations. 17 JUN 2004 2 In a conventional
radi o resource allocation nethod, the radio resources are aIIocaqquNﬁm¢
uplinks and the downlinks based solely on the conparison of the anount o
the uplink traffic and the anbunt of the2downlink traffic in the cell site
of the base station of concern. 5 According to the conventional nethod,

when the uplink traffic wthin cell site | arger jn_anount .than the
downlink traffic ér@ﬂﬁwl%éagf%ﬁwf&m% EOnmeLh o thentadie of

radi o resourcgssdif¥ced Hfe YRR w(g}n? pﬁn},ﬂ@ 49 Wn.'h &g\gnlmstmeatméuﬁand

when t he downllnktrafflcmthe site of se station Is larger
in 10 anount bhahctdmnplquhsmkotfrthéfalmomrktemﬁthd hplibkseaffiakndnhal dmeaies a

| ar ger anount radi o resources, tqQ the downljnks than to the uplinks.
However, accoPdi %%Pd‘“’t HEK SES0IE-dedter § Hha i teoni HHR PeFaptatifuy AbGODEFEr e | s

the possisbi "hﬁ:cb @it R A0 R GATQUICHE R AGRER nk prhlie s Tn the

cell site of t statlono concern are el ng us n'the radio
resources all métmcthtee:etlheulelllkmrg'dr inh#meeht tkart ehoHBoawnliwk ghiifici ng base
station |located adjacent to the bhase station of concern, In such a case,
the interfereHt&Cofhe Rase sttipY alggntassa |H@enastr unico bradioseaPpERFsIP

concern and thg {}ﬁhgﬁgqghﬁ‘%tmé%o%ﬁhf?@ K BiFe B'tl?lgrgh%lﬂtg,

characteristics ata transmssion in both cePﬁ sf:tes of the
base stati onsdemnlirdetrefiioriatihe d8hEsitt e whier lpadei sratioh itshiargemia dat a
transm Zﬁl on in the eII e of the base station of conﬁern I S opposite

to the dPrect PHEVEEL F\’éth? |“ri?ﬁ< inkatrattic therg. dbeqpsestaHancd9cales @ of t he
nei ghboring basg.sttd gt f&&leeﬁe%%?c& t@lthQG%Wﬂlgnf(é“?hﬁl?%QhEeL&Hml@ses to

bot h the uplinks and 25t e do ks, the interference the radio
resources between Hosvevrasecsdmdingre the Mmeémdrﬂ&dmbn#mlsoml ons is

kel Lo, Lok b ageun e SDE: phheney £355 Bl Ll 8RR SR oo
the . uplink apdiidewnhichk detptite ©rameUHse étﬂtlbﬂeofcq%ﬁce?htzﬁ'eq;exhﬁeusléase
15 in the radio resources allocated to the links in the cell site of a-
neighboring base station located adjacent to the base station of
concern. In such a case, the interference of the radio resources

between the base station of concern and the neighboring base station
takes place, and the characteristics of the data transmission in both
20 the cell sites of the base stations will deteriorate.

When the direction of the link data transmission in the cell
site of the base station of concern is opposite to the direction of the
link data transmission in the cell site of the neighboring base station
in the case of allocating the radio resources to both the uplinks and

25 the downlinks, the interference of the radio resources between the
base stations or between the mobile stations is likely to take place.
Hence, in the case of allocating the radio resources to both the
uplinks and the downlinks based solely on the comparison of the
.uplink and downlink traffic amounts in the cell site of the base

30 station of concern, the interference of the radio resources between
the base stations or between the mobile stations is likely to take
place, and it will cause the quality of the mobile communications to

deteriorate. Further, the interference of the radio resources will



30 station of concern, the interference of the radi o resources between the
base stations or between the nobile stations is likely to take place, and

it will cause the quality of the nobile conmunications to deteriorate.
Further, the interference of the radio re¥oeurces will - 3 - 17 JUN ZQbN 2004
cause an increase of the nunber of retransm ssions and an |ncrease of the
del ay of data transm.ssion, t her for? t he efficienC\h/ utilization of
the radio restited® b‘i‘c’ieﬁ‘éeé’t FPUYBBFT 8T COMARHPESH PR 20\ Ay BHRTGRSS be

consi derably §pywgd 991a&50§@%§6‘8\5n% id4i6n! WYENRLQYoAD tHQJe?ﬁE &ICXt(ﬂe present

invention is to provide an inproved radio resource allocation nmethod in
whi ch t he abowklidesioni dethe padiblressueres @ i evati d mobi]lAnommeuniobfient of
the present invention |s to provide a radio resource allocation nethod
that provi desS¥fePcvalibecepydetah ddem erfink radi o resources of a base

station ¢f concern for use in nobile comunications between the nobile
stations linked to the base station w thout causing the interference of
the radi o resPUMBEARY it WeE INVEINE$ONst ati ons or the nobil e stations

t hereof. Another object. of the present invention is to provjde a hase

station that uses 4hraRyest PééBﬁrPéES%}tl BysniigR We‘toh%"'tlﬁata“p’r‘%ﬁod’ég
efficient us ghomn r of concern
for use in ngrt?:a %q(pfé)mmm%lg%g%@gg&?t&ggﬁﬂtﬁgﬁn}g hfgpgg@sdt%gt@%llggg linked to

t he base st atpmbleintshaoutelcmiisated. t he interference of the radi o resources

bet wee he base stations or th bile stations thereof. The
above- n]e¢1t|oned obftBefiery ?bJFﬁé*’g EDQ{FS‘?%’@HFP&?%P&O BEWE6 ™% net hod

of allocatingedongd hALEStibASALIHR Eipdtaprblvms 1 BhYRER oF A8 wa ati on and
a requesting nobile station in a cell site of the base station, conprising
t he steps of:lidktredtd n@pqmeesbﬁtaebasmﬂ@nmtmbnomctcnnaﬂnrmseesomcxbebﬁ and

riority i nformatlon of.
P y communications l%etween the mobile stations linked to the base

station without causing the interference of the radio resources
15 between the base stations or the mobile stations thereof.

Another object of the present invention is to provide a base
station that uses a radio resource allocation method that provides
efficient use of up/down link radio resources of a base station of
concern for use in mobile communications between the mobile

20 stations linked to the base station without causing the interference of
the radio resources between the base stations or the mobile stations
thereof.

The above-mentioned objects of the present invention are
achieved by a method of allocating a new radio resource to a link

25 between a base station and a requesting mobile station in a cell site
of the base station, comprising the steps of: detecting use-state
information of radio resources and priority information of mobile
stations using the same radio resources of both the base station of
concern and neighboring base stations; and allocating a new radio

30 resource to the link between the base station of concern and the
requesting mobile station based on the use-state information and the
priority information.

The above-mentioned objects of the present invention are



stations using the sane radio resources of both the base station of
concern and nei ghboring base stations; and allocating a new radi 0137 JUN 7004
resource to the link between the base station of concern and the
requesting nobile station based on the usé-state information and the
priority information. The above-mentioned objects of the present invention

17 JUN 2004, : 4 b t | udi
2l Tocation cont Pt LAY B GhiccHaTionoue SR Aasrf5iat o eI EoRBoL | i i

bet ween the baggt wifidh aTb s & HeRAYESbL RYoTPL k& 2SR bebwb&n dEPakeSi t e of
the base station, the resource allocation control unit conprising: a first

unit 5 which dedtéen gnd%rsqw&semgwfrmrbm samoaf 1rr adied! siwsofrnbedaand priority
i nformati on of m)bil stations, .usin 8Ht he sane radi o resources of . both the

base station Of2EdhcHientedIferYRsaH QR GURREIS RG] Zal 1T SebRid uni t
whi ch al lsocat gsh;@n ke B G- Eﬁa?t@%ﬁﬁrﬁaql&b%ﬂrh%o PEINREEs ahBSrRGEey Station

of concern and the requesting nobile station based 10 on the ‘use-state
i nfornmation amnlfctrlnmtmn ofihybilafsoatian s osingltie sanieaadis oevcorrces bdcat i on

net hod and th tation ng the sa rding to e present
v ont T on con BOTEVER Parh S AR i e AR ERBET I ke B TiohagABd &

resources betyeesnd haiPe3Gch 2 RicafdlSa Qe wPEINBE 2 sbifcd RPN LRk En T 1S

possible for the base 15 station of the present invention to provide
ef ficient usethé bake stqi/iohn\mf dongkrs addcheasquesesgafiobiie sbasen Haaztdon of
concern for use _.in nobil nmuni. catlgvsi{:between.t e mpbil e stations

linked £8 t he ODptheeiss éﬁtﬁr}n Fraion AR HFAP T IEARIHP A i nterf erence of

the radio resourcq%ebﬁédaeer@ssmebm@caﬂ@ﬁ 15 0@ aREtEB s BRTmpi | e
stations. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects, features and

advant ages of uskreg piuesemte acrmedamg)to thei prcsmmowcmﬁaparﬂ@ntpﬂewem the
foll owi ng detai | ed des r%t | on. rea ad nco hucnc%tﬁqufe‘é”nttrﬂctl?fsc
acconpanyi ng SESUFT e idterterence of tadio r r
stations or betwcen the mobile stations. It is possible for the base
15 station of the present invention to provide efficient use of the
up/down link radio resources of the base station of concern for use
in mobile communications between the mobile stations linked to the
base station of concern without causing the interference of the radio
resources between the base stations or between the mobile stations.
20
BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present invention

will become apparent from the following detailed description when
read in conjunction with the accompanying drawings.

25 FIG. 1 is a diagram of a mobile communication system in
which a first preferred embodiment of the radio resource allocation
method of the invention is incorporated.

FIG. 2 is a diagram for explaining a radio resource
management table that is used by the radio resource allocation

30 method of the first preferred embodiment.

FIG. 3 is a block diagram of a base station in which the radio
resource allocation method of the first preferred embodiment is

incorporated.




25 FIG 1 is a diagramof a nobile comunication systemin which a first
preferred enbodi nent of the radio resource allocation nethod of thﬁ)
invention is incorporated. FIG 2 is a diagramfor explaining a rad JUN 7004
resource nmanagenent table that is used by the radio resource allocation

30 nethod of the first preferred enbodiment. FIG 3 is a block diagramof a
base station in whi rez{ource al I.ocati on meth?d of, the first

i 0
preferred enmbodi me ‘p‘f‘l@ PYFARE{or rX PR idg U e uEF 52l lpcation £ owchar t
for explaini NG0B FASPICESs ?emqﬁ{adoa y tGPMal els 1R85 88 tQ?ésf ﬁ{q{:m% igy the base

station that uses the radi resource allocation rret d of t I rst
preferred enbadsomme. alfd Gitidn nsethodidgrthaniioft prctfameﬂeambmhnmmatlon system

in 5 which a seconﬁ referred enbogl ment f the radi o resource, allocation
met hod of the inve cgrfF%a'qe‘l:é‘%’FadBro t"eH“’hi ‘tico@q"én‘éab‘loécwsd?‘é’gﬁ"am of a

base stats on iyhiMi £Re g ??gl‘e?red’gfi Bﬁiﬁl ﬁ't ?C@E'r‘afh . t%ﬂ)cbq' c@f the second

preferred enmbodinent is corporate s a owchart for
expl ai ni ng a résation aieltbm:htoifclhc ineentioh iprincesporaesd.or med by the base

station that uses radio, .resource allocation nethod of the second
preferred enbodi rreh'hl% T%F‘L‘ﬁﬁ)c%@%ﬁalﬁloé‘@ % “%Wbﬂl 1915 A
description Wrbiod}QW N &ftod ﬂr?eqhea JY @leCfecohd Séﬁ?@r@ﬁ@rﬁ?o@u&éﬁf sPr esent

invention with reference to the acconpanyl ng aw ngs ows a
nmobi | e comuniigeeipmragydtemin which a first preferred enbodi nent of the

radio r urce al | of the 20 invention is jncorporated. As
Shown | UG 1« RACuhFY & TN CRE (R TERE R 9P Tehal oGR8,
enbodi nent is ctaawmcbﬁaxe@s beffoPmRat WPt ke ©a8E sPAdiSE (A& uses the radio

resource allocation method of the second preferred embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 A description will now be provided of preferred embodiments

of the present invention with reference to the accompanying
drawings.
FIG. 1 shows a mobile communication system in which a first
preferred embodiment of the radio resource allocation method of the
20 invention is incorporated.
As shown in FIG. 1, the mobile communication system 1 of the
present embodiment is formed by a radio network controller 10
(called RNC 10) and a plurality of base stations 20. In the present
embodiment, the RNC 10 maintains both the use-state information of
25 a set of radio resources allocated within the cell site 21 of each of
the base stations 20 and the priority information related to the
mobile stations, which are linked to each base station 20 and use the
radio resources allocated thereto.
In the mobile communication system 1 of the present
30 embodiment, each of the base stations 20 allocates a new radio
resource to the link between a requesting mobile station and the base
station 20 of concern based on the use-state information of the radio

resources in the cell site of each of the base station 20 of concern



(called RNC 10) and a plurality of base stations 20. In the present

enbodi nent, the RNC 10 nmmintains both the use-state information of 25 a set
of radio resources allocated within the cell site 21 of each of th(i,’b
stations 20 and the priority information. kel ated to the nobile statioﬂﬁﬁﬂm
which are linked to each base station 20 and use the radio resources
allocated thereto. In the nobile communication system| of the present 30
enbodi nent, e&ad i¢$ nehgherieg dase istrisor 28 9ot theeprigariigvnfeinatiopesource to

the Iink betweepn . .a,requesti bi.le station and the base tatign 20 of

concer n based eIt S 188 b Bls TPRneRs s s e ianERS alefieds 11 Che
cell site of gR&fetdf wihieh has®osh MaiyedObPfthe ®REr10.-6 17 JUN 2004 and its
nei ghbori ng base stations 20 and the {)riority information related to the

mobi | e stations usifl§.-thehevdian ¢exaopleet agladoe aeshrce paragememi ch are
bot h managed he RNC 10. .FI 2 shows an ex | e of radi o..resource
managemen 5 tBiecTAAL 1eed efhe iR deraiis 1 D8RR mitpadaat i Heithod of
the first pretefdresd emdigRat. | n the present enbodinent, the RNC 10
mai ntains the radio resource managenent table as shown in FIG 2, and

manages the use- stlattbeiprkeentetbndohent,sthie BN G ddimaindsiosr hesragio ocat ed

ithin th |1 10 site 21 of f the b i 50 and th P e
It o mati on of S THESTDERFEBra (s i RGP 8 Tl - pdortagroogBna

using the radispateli@$OHNh&E6n Al PSAt EArAdVer RisQurddy AlNSc AR Withes AHE €11
managenent table shown in FIG 2, each of the base stations 20 is

i denti filéd by sites2 bafeashafi the anebiptiops 20 Bndidhe privgityeindepmation eh
{he use- st at o (MREBTTOR (et ane TRESPaR ety sed Rk Sl ARG e SRl o 1
I ndi cat es t hate§d\gceadlRdcat@B thiree.i ndi cated by "RESOURCE-1" is all ocated
to the uplink between a nobile station and the base station, and the
priority In the radio resource management table shown in FIG. 2, each
of the base stations 20 is identified by its base station number “BS
15 No.”. For example, with respect to the base station #] (whose base
station number is equal to 1), the use-state information of the radio
resource management table currently indicates that the radio
resource indicated by “RESOURCE-1" is allocated to the uplink
between a mobile station and the base station, and the priority
20 information of the radio resource management table currently
indicates that a high level of priority is assigned to the mobile
station using the radio resource indicated by “RESOURCE-1".
In the mobile communication system 1 of the present
embodiment, when allocating the radio resources to the mobile
25 stations, each of the base stations 20 detects the use-state
information of the radio resources in the cell site 21 of the base
station 20 of concern and the priority information of the mobile
stations using the radio resources allocated thereto by accessing the
radio resource management table of the RNC 10. At the same time,
30 the base station 20 of concern sends an inquiry of the radio resource
allocation of neighboring base stations 20 (located adjacent to the
base station 20 itself) to the RNC 10, and receives, from the radio

resource management table of the RNC 10, the use-state information



20 information of the radi o resource managenent table currently indicates
that a high level of priority is assigned to the nobile station usli-pgmw[ﬁ]4
radi o resource indicated by "RESOURCE-1". In the nobile comunication
system 1 of the present enbodi nent, when7allocating the radio resources to
the nmobile 25 stations, each of the base stations 20 detects the use-state
I nformati on of

tge radi o resources in [he cel | tSitc(raPozfl ]gf the base station
20 of concer n®hABE FABPFIGIFESS hiks fiilli BiE of AneaPoBl e PEIERTBME usi ng
the radi o resgyrcgsfld CeLAd Eﬂ%ﬂbﬁt?%n%‘iﬁﬁbﬁ‘%fhh@ mbBAkXARSAYI CE
managenent table of the RNC 10. At the same tine, 30 the base station 20 of

concern sendsuamg tigutadioakestheasadilacatedabeoao. al | ocati on of nei ghbori ng
base stations 20 (l.ocated adjacent to the base statjon 20 itself) to the
RNC 10, and recei vésc,cof‘(if‘é‘r%?l’hg‘ fR% PEe et £pP R Waééﬁé’ﬁﬁetséﬁll%“&%) ‘_Etﬁe RNC
10, the yse- skgheelniidhcREL Ae Ealhb L] (Biint o 8aEisgaioRow ¢ 1N Lhe
cell site 21 of each of the neighboring ase stations 20 and the priority

i nf ormati on otellhgtendbitheresifdid sekdson whe ngeisieter adoomaemaus dse sddiocat ed

thereto. Accordingly, in the present errbgdi ment, the base station 20 of 5
concern al | ocEt%Wreheof s fasesitiierL G of CARCHRIPISG tRE BFI¥HY in the cell

site 21 ther eqlrhaseg00r e alist o LaliSof DL OMAD EBSufadi 0 resources

of the base station concern an e priority 1nformation of the
nobi | e st at i oaHoustedgthiehetor anld d ased @ur desusalstaredhéorhidortcd thedadased on

the use-state information of the radi o 10 resources, of the neighboring base
stati on%aand IRRUsFeHPT the nief'ﬁlb'??]‘é’clgd’r?sﬁf“?%%n?rﬁﬂﬁlt@esli'ré?%}ﬁs usi ng the

radi 0 1 esour S0 Al RRLEtd BRIGIO B EL oS tid rddioResshites for the base

station of the present e I ment to provi efficient use of the up/down
link radi o reBHoaatasthefetcheThasefostatt snpadsiklentoer thef baseustation gfodid e 15

comruni cati ons between the nmobile statiqgns.linked o the,base . station
Wt hout *caust REFERE SR AR docb ik TR b sat Fab 8F/ESWS 1k

radio resources of the base station of concern for use in mobile
15 communications between the mobile stations linked to the base

station without causing the interference of the radio resources

between the base stations or the mobile stations thereof.

FIG. 3 shows a base station which uses the radio resource
allocation method of the first preferred embodiment.

20 As shown in FIG. 3, the base station 20 of the present
embodiment generally includes a circulator 90, a receiving filter 91,
a demodulator unit 92, a decoder unit 93, a resource allocation
control unit 95, an up/down frequency control unit 97, a message
control unit 98, a transmitting filter 99, a modulator unit 100, a

25 multiplexer unit 101, and an encoder unit 102.

In the base station 20 of the present embodiment, a signal sent
from a mobile station (called the uplink signal) is received at the
circulator 90, and it is delivered to the receiving filter 91, the
demodulator unit 92 and the decoding unit 93, in this order, so that

30 the unlink data is created at the output of the decoding unit 93 from
the received uplink signal.

Suppose that a request for allocation of a new radio resource

to the uplink (or a request for allocation of a new radio resource to



bet ween the base stations or the nobile stations thereof. FIG 3 shows a
base station which uses the radio resource allocation nethod of the first
preferred enbodi nent. 20 As shown in FIG 3, the base station 20 of{ 7N 2004
present enbodi ment generally includes a @i ¥culator 90, a receiving filter
91, a denodulator unit 92, a decoder unit 93, a resource allocation
control unit 95, an up/down frequency control_ unit 97, a nessage _control
unit 98, a trdRegomningk) sentehy ageqiepiag mebie piationdo reeeiysdmithepl exer
unit 101, and Iy U N§ 2...Ln ' of.. t he present
enbodi nent, abggaggﬁﬂgigp' P%H#ga“ﬁ%bf$£?%$§??%ﬁg égﬁﬁéﬁgyﬁﬁuﬁblink si gnal )
s recei ved atefinest igidediveaatartoAhe @Rbutde hdobelibN ot@rdlQiih®sr ecei vi ng
filter 91, the denmodulator unit 92 and the decoding unit 93, in this
order, so that 30 tWMbewihe fksemacs 2ldoeateen selqurstingeetivedt ths resprdecodi ng

unit 93 forom _the_r.eceived | i sigpal . Suppose th a request _for

1 ocati on ot 2M8raliBRcn ek Bhtnds el ek BE R e eoit o AT gy

al | ocation of garei@Wik@diénfifizatoncot &@r&iﬁeﬁumgzﬂ%ikhﬁ_aﬁgﬁmﬂd"kﬁe sent by a
requesting nobile station is received at the base station 20. In this
case, the recéinkebetvegsauthreereduastiag mobileegfation and des bese sthtian R0
resource alloc t.iCBr{ corét ro:I1 unit 95, V\hc?n thel re%o#rcg%cal | ocation request
is received, t eBSd’r ce’ %‘oafels&léfer &h %3&2} 5?6 i t 5?150%11)5%%5 the
contents of tR@ocefsasdordpsl uARt €T e tddie thel @Rk dth At formatiobhef fiRuesting
mobil e station and the |ink between the requesting nobile station and the
base stafi on 2adicoresphress withinalerced!l sitecXloof ke bgse stastomPPoefat ed. The
resource allqgcation_contral.unjt.95 detects.the use,s e i rmgpt i on of
he 10 radto FOBGITRIETM ReittthL intdr MALRR.SS IS pHfLS bR PR LE" o
concern and t hgdipriedbutye hllbehed tittetS byhe cepdinlgathetadi®Restnireg the radio

resource allocated thereto by accessi an the radi o resource nmanagenent
tabl e of the RNODaEsmemt tahle 9fthe RNE, I hdt thyostame time, the resource

allocation control unit 95 sends an inquiry of the radio resource

15 allocation of neighboring base stations 20 (located adjacent to the
base station 20 of concern) to the RNC 10, and receives, from the
radio resource management table of the RNC 10, the use-state
information of the radio resources allocated within the cell site 21 of
each of the neighboring base stations 20 and the priority information

20 of the mobile stations using the radio resources allocated thereto.

The identifications (the base station numbers) of the
neighboring base stations 20, which are located adjacent to the base
station 20 of concern, are predetermined and recorded in the
resource allocation control unit 95 at the time of installing the

25 respective base stations 20. The base station 20 of concern
maintains such base station numbers of the neighboring base stations
20. As described above, by sending the inquiry of the radio resource
allocation of the neighboring base stations 20 to the RNC 10, the
resource allocation control unit 95 detects, from the radio resource

30 management table of the RNC 10, the use-state information of the
radio resources in the cell site 21 of each of the neighboring base
stations 20 and the priority information of the mobile stations using

the radio resources allocated thereto.



al l ocation control unit 95 sends an inquiry of the radio resource 15

al I ocati on of neighboring base stations 20 (|l ocated adj acent to the 19q@ﬁ2mu
station 20 of concern) to the RNC 10, and receives, fromthe radio

resour ce managenent table of the RNC 10,- Bhe use-state information of the
radio resources allocated within the cell site 21 of each of the

nei ghbori ng base stations. 20 .,and the pri.ority informati,on 20 of the nobile
Stations using t he GCRAEGR I Ut BEOTLY BEHBATIO R RS "aOIRGESRMISE: 1 cat i ons

(the base st i RWEH @blObLL HE proedAAbLAAMPAS S Bigh iR 30, which are
| ocated adjacent to the base station 20 of concern, are predeterm ned and

recorded in t pelorityscuassegatd ocatmohileosthtion whio tBs ragl-timee t i me of

installing the 25 respective base stations.20. The base station, 20 of
concern nai nPé‘?“r@sé‘Egﬁet?ég‘g t%ttEF ir'&?ibﬁﬁrf’t%tﬁg“o?“‘f 8% h&f JRBYT i ng base

stati ons s 20. /A HR3EIied RRAYE, AN REWhBOnERE, WAUHIHY Bhitiger adi 0

resource allocation of 'the neighboring base stations 20 to RNC 10, the
resource all opatdemsicpmelravéd waithe Mvoloide escason fis ot izededda domebowl @ 30
managenent table of the RNC 10, the sigq-:state informatjon of the radio

resources in PROTHY IS ajsignes tytheg staLohei ERAYG  hathte PEPEY ons 20
and the priori L i : i | j ' ' i
iﬁﬂﬁrh:gatt A8 IR r9id {j?l\slogggtz n_?%ﬁ%ttﬁé]ﬂst_amsé P‘Eiey bOS 63

resources allocate ereto. 17 J ncerni ng priority
i nformati on ofutlhehamaihdgh dsoel ckprivaitygienessi gnabice tlod mdialgpsegent

. enbodi t, a high |level of riority |s ,assigned to a nmobjile station when
the realldt | mawhsioisdssiang s Sradssss hisopely Sosmancatinh obaht he vor ce
5 transm ssi opyoHife QEAGGH aﬁ‘o?ﬁ]ﬁvﬂ&@%ﬁ&@@@vew\&eﬁrihpﬁyri@@a's‘sigx{E% to

processing related to the nobile station 1s not needed, a |ow | evel of
priority is aslsé griddle stdthen.nobil e station. Alternatively, the priority

[prorTeti on of L cadl ! S50uLge TRISACIE 4 8 ST bR o gy
i s contract edféOuRsSabgh Byt B4R siati GRY MRt Opri6fity iformation of
15 the mobile stations are received, the resource allocation control unit
05 determines the radio resource to be allocated to the requesting
mobile station within the cell site 21 of the base station 20 of
concern based on the use-state information of the radio resources for
the base station 20 of concern and the priority information of the
20 mobile stations using the radio resources allocated thereto as well as
based on the use-state information of the radio resources for each
neighboring base station and the priority information of the mobile
stations using the radio resources allocated thereto. The control
procedure of the resource allocation control unit 95 to determine the
25 radio resource will be described below with reference to FIG. 4.
The result of the radio resource allocation determined by the
resource allocation control unit 95 is supplied to the up/down
frequency control unit 97. The up/down frequency control unit 97
produces up/down frequency band control information based on the
30 radio resource allocation result, and outputs the up/down frequency
band control information to each of the receiving filter 91 and the
transmitting filter 99. The up/down frequency bands for the

receiving filter 91 and the transmitting filter 99 are determined by



nmobil e station, and otherwise a low |level of priority is assigned to the
nobil e station. After the use-state information of the radio resouweﬁj

al l ocated for the neighboring base stations 20 and the priority N 2004
informati on of 15 the nobile stations ard0Oreceived, the resource
allocation control unit 95 determ nes the radio resource to be allocated to
t he requestin% .mphil e statjion wth he_.base.stati on

i th | | i 1
0 ot oo or e PSRl O e bR oy A eF fhan b S d ERBtroL IR EPIRAUOR oot

for the base gu#ighi BY 1RE W/d6MACAEGuanRsy EBRIIL by, | B @leRbdwn of the 20
nobil e stations using the radio resources allocated thereto as well as

based on the usscsbadenamier, thtitesecitatibe 2Gdllocaesabecedid oesmuch to

nei ghbori ng base station and the priorjty informatjon of the nobile

st ations usi ndﬁf’ﬁ‘é’ﬁ‘r’éﬂg‘ét"t‘%@bm‘bé_ %SFJ&%{DQEHF%&%{O& a”I‘Léh?; ﬁf‘f §fation
procedur g of tf@ﬁo{ l@éﬁ’é@r‘ﬁ? iﬁ'ﬂegggﬁibéjfb S Plo %bhr@éaﬁ@cglﬁz%{gr@a{i@s&rﬂg 25

radi o resource W be describ elowwth reference to

result of the radi Furdsouicehealliaseattanon @t ef FlGed, bire rbmlt odsthearmdio

al l ocation control unit 95 is suppl.ieq to.the up/do fr.equency contr ol
i 07 “The dBIGtRA AIRRtia JELBRIPEH tnihe GousroaNosetiGn SVEOk r equency

band control Lioosatian, basseanot i Al1iplArrAIPYDRSialheGationer ol !

\J
and outputs the up/down frequency ba trol information to each of the
recei ving fil ttent®1 wrid 98heThe maukiplekengnii 10 bpréducdhe mpltgddeneér equency

bands fqr, the .receiving filter 91 and the transmtti filter 99 are
dotermin0d by SIERAORCHBRE thegradip raSeurs S etHlE suBP e S Faquency

band control itRé Qe &Brce M QHBH cONtrbPaniPH Y UHA HLEIPAMMKCORRr O uni t 97.
In the above- described nmanner, the base station 20 allocates the radio

resource to tshpplipHifaambdienersoddreunied@@st Thg mobiplexsdaigonl Bnd the base
PLation 5 20 Q\RREE Wy ! SSRSRRS sk Sobl S0t B SSRHIS B B PTG o
radi o resour¢Re #dnleAtiiAR fARELVY RO c1rBa14188 90, GR thid O£dr @B mant r ol
15 it is transmitted from the base station 20 of concern to the
requesting mobile station. As the requesting mobile station receives
the multiplexed signal from the base station 20, the requesting
mobile station recognizes that the radio resource is allocated to the
mobile station, based on the resource allocation result included in
20 the multiplexed signal.
When the radio resource allocation and the radio resource
releasing are performed by the base station 20, the resource
allocation control unit 95 transmits a radio resource notification to
the RNC 10. This radio resource notification contains the updated
25 use-state information of the radio resources in the cell site 21 of the
base station 20 of concern and the priority information of the mobile
stations using the radio resources allocated thereto. When the radio
resource notification from the base station 20 is received, the RNC
10 modifies the radio resource management table based on the
30 received notification so that the radio resource management table is
updated.
FIG. 4 shows a resource allocation control process which is

executed by the resource allocation control unit 95 of the base



unit 95 is also supplied to the nultiplexer unit 101 via the nessage
control unit 98. The nultiplexer unit 101 produces a nultiplexed 10 signal
including the radio resource allocation result supplied from the NgsguN B
al l ocation control unit 95 and the downli Ak data supplied fromthe encoder
unit 102. The nultiplexed signal is delivered fromthe multiplexer unit
101 to the nodulator, unit 100, the transmtting filter 99 and, the

circul ator 90S50HoR %Osﬂk?ﬁdlére,s the rapig respuree adlacaginanmethed pf dhe tHe! base
station 20 of requesting nobile station. As the requesting
nobil e stati or?q‘?gbggﬂg(\i)ggpmi glerrrllﬁl tipl exed signal fromthe base station 20,
the requesting noldiHecsiabl phocesadiviwiesn tRI@. 4 hestaaidoby ehOwe seurics
allocated to the npbile station, based on the resource allocation result
included in 2dlocRsionFentspbuait 37 ghdhe baserstatien 2AinrePamsede &l | ocat i on

and the radi o, [esguECa)q a‘?oci‘%%‘géncﬂ?esggﬁ?{’%r §8{tﬁ§3¢§l}?\égg%iﬁg§ﬁo§ﬁ§“°” 20, the

resource” allocation contr ransm o resource
notification tseatibhapeNGddhrrdiiiesof adiadl beaopdaket Mata f IHakimdfteqnhai ns the
updat ed 25 use-state information of the radio resources_in the cell site 21
of the base $e8UWISH Alrcatiaoperiral andt Phdsgefared yo asfthersanteM whitt he

nobile stati %Sfo'fsﬂh?gsat e f él(?ﬁ\pel{igﬁggrces all ocated thereto. Wen the
) ;

radio resourc¢é notification omthe base station 20 is received, the RNC

10 nodifies the radioshewsaunCElGRhagetinttarabf ehdasaren dlhwmadtbn ecei ved
notification so that the radi o resource managenent table is updated. FIG
4 shows X r esSGREOINTO6EES i the OTFlonnid B dsteohhilih upe- statgcdBiPEB2H)Nt he

oo e, oA, PO Wikhe 800kL U8 BESRah o apf phédt a0 o0
enbodi ment. Thadchet prabripy inksmAhowofithe feGuesting nsdlsilé acatbyn blye resour ce
accessing the radio resource management table of the RNC 10 (S1).
_ After the step S1 is performed, the control unit 95 determines
15 whether there is a non-allocated radio resource in the cell site of the
base station 20 of concern (S2). When the result at the step S2 is
negative, the control unit 95 places the resource allocation request
into a radio resource queue (S11). In this case, after a
predetermined period or a randomly set period has elapsed, the
20 control of the control unit 95 is transferred to the step S1 and the
control unit 95 repeats performing the subsequent steps.

When the result at the step S2 is affirmative (a non-allocated
radio resource exists), the control unit 95 detects the use-state
information of radio resources in the cell sites of the neighboring

25 base stations 20 and the priority information of mobile stations
using the radio resources allocated thereto by sending an inquiry to
the RNC 10 and accessing the radio resource management table of
the RNC 10 (S3).

After the step S3 is performed, the control unit 95 determines

30 whether the non-allocated radio resource in the cell site of the base
station 20 of concern is not in use in the cell sites of the neighboring
base stations 20, based on the use-state information related to the

neighboring base stations 20 (S4).



al location control unit 95 of the base station 20 in response t¢7a)if 4
resource allocation request. that is sent by a requesting nobile stazpq on
upon occurrence of a call or a packet data. Hereinafter, the resource
allocation control unit 95 is referred tolds-the control unit 95 for the
sake of convenience. As shown in FIG 4, at the start of the resource

all ocation 10 contr. rocess,, the. control K unit._ 95 detects the use-state
i nformation of raﬁbcﬁégﬁ&cégg jithedep 14 lss?‘{féfrﬁ?“t’ﬁ’eﬂ'tfa’é‘én'éf’ﬁflpﬁn 20 of

concern and i, b etdstifielAARS TBIdRRe b thld; LB Gt on by
accessing the ra%li 0 rgssoufcre managerreﬁt tgbﬁéﬁgﬁgf\aéﬂl\kgggh % ?{ga After

the step Sl isnperéctatdn ahldetheo seottativnt 2@5f deoneera 188). Wftevhdieher there
is a non-allocat e&ﬁr.adi o.resource in the cell site of the base station 20

of concern (SZfCP WRett RHEOTBEH theasorel #peho Ssransmite Jhe ryéio 1aQUENL r ol
unit 95 B acesdififdiesRb (e RINBCRY! Bk AGAHRSlon! diflathih @R [ifROM CO queue
art oa or y set

(S 11). In this case, er a predeterm ned peri atran
peri od has el apsedatd irdfo2hacont s Dkhotadiberesontdes! inuthe c&3 sie 21 afisherred to
the step S1 and the contro]l unit 95 regeat_s perfarm ng t he.  subsequent

C

steps. Wien tR&SF&iafion#0 eheonterp apd ithe aryartyainioemabopsf e BOAEd
radi o reso“”%t@’f&é&é 3bind fife PaCHlBrr%EﬂH{Hets ﬁ?o&%&&%fégre?ﬁ?sb’%ﬁa E)l'?é fadio

i nformati on of radio resources In the cell sites e nel ghboring 25 base
stations 20 amésdireepnanigémenntaylaaifi e RNG0DIikaripsiaaed §89). usi ng t he

radi o resources allocated therefo by sending an_ inquiry to the RNC 10 and
accessi ﬁ@ t he radi &éé’éb‘lﬁ' é(é"Png d@&%?ﬂrq%‘bgéddhe IR FNCUI6S (SPRSING t er

the step S3 i%g@ff&&mﬂat hreecﬁ@%tfretmg elF‘th'k fg_at?agngg.fstﬁﬁgii@% th8QLonheh e t he

non-al |l ocated radi o resource In th [ e base station 20 of
concern i s no®5i mansmifsmagdie thelrhdse resowte tneifived tidnb oo ithg RIBESED stthat | ons
20, based on the.,use-state_ infor tiogarel ated to.the nei Q}t%otlhieng base

stations 20 (gg)t{fxiafl%ﬂoa%alqg the updated use-state informatio

radio resources in the cell site 21 of the base station 20 of concern
15 and the priority information rof the mobile stations using the radio
resources allocated thereto, so that the radio resource management
table of the RNC 10 is updated (S10). After the step S10 is
performed, the resource allocation control process of FIG. 4 ends.
When the result at the step S4 is negative (the radio resource
20 is in use), the control unit 95 determines whether the direction of the
link data transmission related to the non-allocated radio resource in
the cell site of the base station 20 of concern is the same as the
direction of the link data transmission related to the allocated radio
resource in the cell sites of the neighboring base stations 20 (S5).
25 When the result at the step S5 is affirmative (the direction of
the link data transmission is the same), the interference of radio
resources between the base stations 20 or between the mobile
stations is negligible. In this case, the control unit 95 determines
whether the allocation of the non-allocated radio resource in the cell
30 site of the base station 20 of concern to the link between the
requesting mobile station and the base station 20 of concern is
possible (S7). For example, in the step S7, the control unit 95

makes determination as to whether a predetermined SIR (signal-to-
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When the result at the step S4 is affirmative, the control unit ﬁ‘;JUP 004

allocates the radio resource to the link between the requesting nobi g

station and the base station 20 of concern (S8). After the step S8 is

performed, the control unit 95 transnits dhe radi o resource 5 notification

to the RNC 10, the notification containing the updated use-state

I nformati on of. adi o Eir%ﬁolurces in the,cell site ase station
[

Lh? r 1 of. the\v b

20 of concer n'&Hd Y8BT £y PRF BY rRE £ 0ok SPHECH io!cénogta PEAsthEsi ng
the radi o resgitegesralihOf FIRist MeE Qs RPeddiled it "BLI8sodRE0UICE
managenent table of the RNC 10 is updated (S9). 10 After the step S9 is

performed and allosatingi s pesoblece releasing is perforned at the end of the
i nk data transm s%'gﬁn hhe co troi] unit .95 tﬁ'fansm'.ts a%ﬁi n the radio
resource notificati epd FHESRNG! © G,St‘f%é_?n‘ét? PR o (BBt PR 7y t he
updat ed lﬁse'Sta@fo%a'ti'&fnqrsr?éds‘?E‘le‘?f tﬁ@leonﬁg%ﬁit@w& { thd BRpsadd té;te 21

of the base station 20 of concern 15 and the priority 1nformation of the
- nmobi | e statiodd udésrgiticdheabadé.o Onethewtbes hahlpedtemdthehersed vat the stept t he

radi o resourc nagenent table of the RNC 10 is update S10). After the
Cep’s 10 ts ST arEe (he TRocnlrcallGrFBERds Bt AR phectirel Fl a4
ends. Wen thepniesslderiiridensStap §41 i@ sPgYak Il he radio resource 20 is
in use), the control” unit 95 determ nes ether the direction of the 1link

data transm ssi on Méhen ¢ble restlheatribn-sadp SSatsank gadtheo (theshuwectéon of thhe cel |
site of .the bi’iﬁﬁ atation 20 of concern.if he. sa as thg (ﬁi rection of the
li nk datt® tra h %‘iaotﬁa?%rfﬂéiséantlé (’FPF?QSEFF ot BCHLEPREe PEERUPce in the cel
sites of the peidlitees bRBwbesens bkt AR L6 bdSvotheihe ABbiRsUlt at the
step S5 is affirmative (the direction of the link data transm ssion is the

sanme), the instatieneisckkoly tadicour.r és dhiscersebshowonttciaiadé st ati ons 20 or
bet ween t he bile . statjons i eqgl.igl bl.e-.In this case,. the ntrol unit
95 determ nersT%e\sﬁfé'flﬁ’%F vf]hcet?’ﬁf Itg%g'f?%lngﬂo?"f’ﬁléyr%lnt-haﬁ’ie&lﬁfgagrrﬁa ®resource

in the cell 3QiAideivthé kelb&se oFiehE ivale 202t9dn QONELEBnEEnt fehilghek bet ween

the requesting nobile station and the base station 20 of concern is

possi bl d3( S7) thapthejensd| of, pripretnefstash Srthet mobibnsragionsgingghe
duplicate radio resource in the cell sites of the neighboring base
stations 20, based on the priority information related to the base
station 20 of concern and the priority information related to the
neighboring base stations 20 (86).

20 When the result at the step S6 is negative (the level of priority
of the requesting mobile station is not higher), the control unit 95
performs the step S11 described above. When the result at the step
S6 1s affirmative (the level of priority of the requesting mobile
station is higher), the control unit 95 performs the step S7 described

25 above.

According to the above-described embodiment, the radio
resource allocation method and the base station using the same can
prevent the occurrence of the interference of radio resources
between the base stations or between the mobile stations by using

30 the radio resource management table of the RNC 10. It is possible
for the base station of the above-described embodiment to provide
efficient use of the up/down link radio resources of the base station

of concern for vuse in mobile communications between the mobile
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makes determ nation as to whether a predeterm ned SIR (signal-to 17 JUN
2004 - 13 interference ratio) is met by the radio resource aIIoc&ﬂhwWZmu
Wen the predetermined SIRis nmet, it is determned that the resource

al l ocation is possible. Wen the result atl4the step S7 is affirmative (the
resource 5 allocation is possible), the control unlt 95 perforns the steps
S8to SI G t her .hand qﬁ)he result, at the

d b
step S7 is nesggv%éq I?Fépi/%élb‘??sa%c éial(?’c%’af’f SHHFEI%&‘ e Bee control
unit 95 perf orifberdfbeenleePr ﬁilelrétﬁ§qe's@§ﬁe§h§ﬁ{%eem@ Be d1g8eht o3t the step

S5 is negative (the direction of the link data transm ssion is

opposi te), theédtweenfibeanobilefstatidne. resources bet ween the base stations
20 or between the bile ,stations i i ke I occur. In this case, the
control unit 95 dﬁ%’ﬂn%g%s%@t‘ﬂ% ‘ﬁ]nhc Igév ofa pe5nd Piefefredne r equesting

nobi l e s ati QbédinénCsF khétﬁcﬁooffesénﬁcebﬁﬂsc%eﬁ'xﬂ&h%g @ffﬂfeo Rt S

hi gher 15 than the level of priority of each he nobile stations using
t he dupllcatenwamHOHresource in the cell S|tes of t he nei ghbori ng base

stations 20, based.,on,the priori i.nformtio l.ated.to.the base station
20 of concern and tReMSRIEViiPYs H%é’r‘iﬁ’é’lef"&nt%m(g&%t’Bafrlfém%gheg%%'ri ng base

stations 20 (S@dre RBoVRERORNSE AESHIdiodsb kel iPIRAAIF sggalrikg (the Tevel

of priority of the requesting nobile station i1s not higher), the control
unit 95 perf geppedtiiee Snep sEitidn 28 amidbide IaabomeEy infemadthen oégbkt at the

step SG§4s affi tive (the | evel r orl of the requesting nobile
stati on6]1 s hi dﬂ‘éﬁ{)ﬁfa Sﬁﬁ‘éoﬁﬁﬁ’[r‘rkcﬁ% @ﬁf?“@%’ &t ﬁ]%e HE oSt 8B S %descri bed 25
above. Accor diadibda®ed hdnaReVsiedesCs hbediBBROKU NG f thdBafAia@iodsemour ce

al l ocation nethod and the base station using the sane can prevent the

occurrence of thhanohtlerdoanwnoecasfonr apstenr oxontaes thparswedatea he base

stations or bet ¥\er%1a tl(f)lg of t Iel r%d% %Esloour}%esb)fn Liﬁé c%ll site of the base station

of concern and the priority information of the mobile stations linked
15 to the base station of concern and using the radio resources allocated.
When allocating a new radio resource, the base station of concern
detects the use-state information of the radio resources in the cell
sites of the neighboring base stations and the priority information of
the mobile stations linked the neighboring base stations by accessing
20 the respective neighboring base stations.
FIG. 5 shows a mobile communication system in which a
second preferred embodiment of .the radio resource allocation
method of the invention is incorporated.
As shown in FIG. 5, the mobile communication system 2 of the
25 present embodiment is formed by a radio network controller 30 .
(called RNC 30) and a plurality of base stations 40. In the present
embodiment, when allocating a new radio resource, the base station
40 of concern detects the use-state information of the radio
resources in the cell sites of the neighboring base stations 40 and the
30 priority information of the mobile stations linked to the neighboring
base stations 40 by accessing the respective neighboring base
stations 40. The radio resource allocation is carried out by the base

station 40 of concern based on the use-state information of the radio
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30 the radi o resource managenent table of the RNC 10. It is possible_ for

the base station of the above-described enbodi nent to provide ef fi diTafUN 2004

use of the up/down link radio resources of the base station of concern for

use in nobile comrunications between the Adbile 17 JUN 2004 - 14 stations

| inked to the base station of concern wi thout causing the interference of

Stati ons. NextCoaRGeab BE Al e ATl BRCR AT pac HEOR A 6F Fancarn

enbodi nent of aherhleasdi@hbBsRY! B4 e thBioals 4N afB 1AL GrRfrily T B &3€Mn of
invention. In the previous enbodi nent, the RNC 10 mai nt'ains the use- state

i nf ormati on ofth¢ mobideistatienvupingsthenradie reebhirsistadbomitedhe respective
base stations 20 ar%ﬂgtlr’% ]?ri ori%#/ i nf or mat 'bori] of the 10..nmobile stations
linked thereto and usinyStHES Aatfi’s 18500 Walch §Ffy é‘i:ﬂ‘olrr?_SPHE‘_’fpr esent
embodi ment, eagcationhReBRSE o8 4R isEOSnd Prefdife AR HRMFUNI cation system

mai ntai ns the use-state information of 'the radio resources in the cell
site of the base stiat slrwnoh Eléncertheabase bmtimmi 40 iofytherfresemt i on of t he

nobil e stations.,linked 15 to the base statiop of ncern and usjng the
radi o resourcgglbaﬂﬁmtegfner %r‘ln‘gllul%l&éai’t Fﬁgugatﬂé\}/%_ﬁa&ir&°Fb‘§8§rﬁl§f9t he base
station of conogrn ddgbeeiatof NRitUPE2 S AbBolBf RRIFRIIPN Plsduieer adi o
resources in the cell sites of the neighboring base stations and the

priority inforhecationofontrdleumsblidse asxt apidmsn Ifierkes clyhmomes ghbori%y dase
stationgaby accessin 0,the regpective nei ghhori base stations., FIG 5
shows aslrgopi I Eeééﬁﬁﬁ%PBirﬂlo 1%9/??9?}1‘F@W}‘gﬁ%ag?geégg)ﬁdfp?’@ﬂé&f@d Hbodi ment
of the radi o pesoUrEaldplerealin®20 (EAA@ENOEnddtri yRi€RIORON i s incorporat ed.
As .shown in FIG 5, the nobile comunication system?2 of the 25 present

enbodi ment i s for k@ thy base agatomdOvpl ke presealt lesrb@imendak| sgn&NEB0) and
a plurality OEro%saem%tbéHé oy ioérllofthtla rhptlpnek ergensaef?gs received at the circulator
190, and it is delivered to the receiving filter 191, the demodulator
15 unit 192 and the decoding unit 193, in this order, so that the unlink
data is created at the output of the decoding unit 193 from the
received uplink signal.
Suppose that a request for allocation of a new radio resource
to the uplink sent by a requesting mobile station is received at the
20 _ base station 40. In this case, the received resource allocation
request is delivered to the resource allocation control unit 195.
When the resource allocation request is received, the resource
allocation control unit 195 analyzes the contents of the request and
detects the identification of the requesting mobile station and the
25 link between the requesting mobile station and the base station 40 to
which the new radio resource is to be allocated. The resource
allocation control unit 195 detects the use-state information of the
radio resources in the cell site 41 of the base station 40 of concern
and the priority information of the mobile station using the radio
30 resource allocated thereto, which are maintained by the base station
40. At the same time, the resource allocation control unit 195 sends

an inquiry of the radio resource allocation to neighboring base

stations 40 (located adjacent to the base station 40 of concern), and




enbodi ment, when allocating a new radi o resource, the base station 40 of
concern detects the use-state information of the radio resources i 7hgN 2
cell sites of the neighboring base stations 40 and the 30 priority

i nformati on of the nobile stations |inkedito the nei ghboring base stations
40 by accessing the respective neighboring base stations 40. The radio
resource allocation is carried out by the base station 40 of concern based

on the use- st &c&estas Sramitheeighbordng hese stztigem4P9ehe us¢sstateesour ces in
th [ 1 ite: the-: i 4 f . d.t
hor ghbor i ng. pAdolatBE et AHPPREBERL if e Bl KM N e BERAE |

stations usi ngelgiebs Al baseseatices 48l AT dh € griorlt infoshewsnaodse station
whi ch uses the radio resource 5 allocation nethod of the second preferred

enbodi ment . APt Esing theneadiggeseueaesallamnted. t he present
enbodi ment general Iy 1 ngl s.a cipeulator 190, a receivi filter 191, a
dermodul a'ltgor unit 1 ,c 5%%@% etFonusn{ cllg)"fsf, Stggpgstblﬁpﬁgrs)a?fr ation control -
uni t 195, an !liléiglﬂyw‘rilefbﬁkie@@Mi@@:ﬂﬂOQ|wl1mhtaré91;3ca@dlﬂjﬁﬁéﬁﬁ&ﬁ_ﬂ?@BE§@| uni t
198, a transmitting filter 199, a nodulator unit 200, a nultiplexer unit

201, and an efEd#eR 40nek comeern} are peedeisemined and r4oonded rethy esent

enbodi nent, a_sj I £, fr bi. tatjon. (the .upli,nk sjignal) is
received at t ﬁ%é‘%{}r%guﬁ%g({kgrtm“lg(g%targﬂonil{ ??é agetb? Sgﬁgd)eftlgsmguﬁge@gi Vi ng
filter 191, thespeaDaubadeostalionsd. 192 Baet §RGoAesO NG oerhA 193, in this
order, so that the unlink data is created at the output of the decoding

unit 1930f r ommaigtaipssecherrsgpitptirRnstwymbiers ofigposeighharing bage statidny

al | ocati on of n J.: c . l.ink. se re | ng
mobi o st at i onl o SAFH BRI By AdiE R IpALHIGH Y rRb GRS
recei ved resoualloeasibhowatheoieig@yueitty basclelaitioarsesd t thet R oagsOUr ce
allocation control unit 1 When the resource allocation request is

95,
recei ved, the2H@sstiracsomdrelopniti sy detrctytheyse-stats ipdarpasen Hetheont ent s

of the request,a@ddresources in the cell site 41 of each of the neighboring base

15 stations 40 and the priority information of the mobile stations using
the radio resources allocated thereto.

After the use-state information of the radio resources allocated
for the neighboring base stations 40 and the priority information of
the mobile stations are detected, the resource allocation control unit

20 195 determines the new radio resource to be allocated to the
requesting mobile station in the cell site 41 of the base station 40 of
concern based on the use-state information of the radio resources for
the base station 40 of concern and the priority information of the
mobile stations using the radio resources allocated thereto as well as

25 based on the use-state information of the radio resources for each
neighboring base station 40 and the priority information of the
mobile stations using the radio resources allocated thereto. The
control procedure of the resource allocation control unit 195 to
determine the new radio resource will be described below with

30 reference to FIG. 7.

The operations of the resource allocation control unit 195
after the determination of the new radio resource are essentially the

same as those of the previous embodiment of FIG. 3, and a



eSS
detects the identification of the requesting nobile station and the 25 |ink

bet ween the requesting nobile station and the base station 40 to which the

new radi o resource is to be allocated. The resource allocation ddhﬂUMWmu

unit 195 detects the use-state informatiod7of the radio resources in the

cell site 41 of the base station 40 of concern and the priority

I nformation of, the nobile WBanl?usm the radio 30 resource allocated

t heret o, whi ci‘fleéf:%‘pﬁ’&“ntthﬂﬁ% HQIHYES st ation 40. At the sanme tine,

the resource al | ocatireferCRthOlpratide dRBoaEALR:, Wheh RUNGHISS of B T adi o
resource allocation to nei ghbor| ng base stations 40 (! ocat éd adj acent to

t he base st at redidfespfurcoatiecalionafrdml @ nHikh2OGAg-baké stevvrctlsis from t he

nei ghboring base stations 40, the use- ate i nformati on of the. radio
fesour ces Tn TRECNERISPEDHaFE YRUQRAD BF PRESThERGHESP RIS BASERUSAC | ons 40

and the griorich¥tidiflfiMbs0PaRimitiGo HRLLLiELEHANOPS:Ustafidnt /& thadso.
resources allocated. 5 The identifications (the base station nunbers) of
t he nei ghbor |sng8ba§@rmala0n(nfsth«tcradmhlrckmarcesImdhbed:lhdgtae!dncbf the t he base

station 40 of ,concern % redet erm and recor ded i.n t res
P 41@%

al | ocation coR@eBIStalieR S\?“"tff‘fé‘ % prioruyAnfprygatiga o @§p‘§‘8$ e base
stations 40. Thaibaatiny ald Pz[ﬂléore%u&%'ﬁﬁhﬂatjcg fiRBfcal NS such base station
nunbers of the neighboring base stations 40. As described above, by

sendi ng t he inqui r;Fumthetrhen lthd|pmcstaswnbeduabthboah¢mmralmnt1henglehghbor| ng
base Stelg)' ons .4 resource ocat i on cogtrol uni t etects the

0
use-state inf 6?%‘??’0&%1“5?%“‘“?%? PIRALRR O8NP PP L °r§’i ¥YT8 each

of the nei ghbehé BasOASRiIdD 40t Gt EORNSerhOo? it A&EIGhBOIIY bYsd faliompad@p of the
mobi | e stations using the radio resources allocated thereto. After the

use-state i nf yAPRVELT, Gf wiled omuiitelees dadiadediradimnckanndlds usied ased ghbori ng
base stations %Qh%?qht [i or| t.vy information of the nobile stations are

e tra rm 5101,
det ect ed, t he PPeS6ur ce aI

ifon“control unit 20 195 determ nes the new
radi o resource to aGal7 ﬂﬁﬁbﬁd te@olif¢e allocation control process performed

15 by the resource allocation control unit 185 of the base station 40 that
uses the radio resource allocation method of the second preferred
embodiment.

The control process shown in FIG. 7 is started by the resource
allocation control unit 195 of the base station 40 in response to a

20 resource allocation request that is sent by a requesting mobile
station upon occurrence of a call or a packet data. Hereinafter, the
resource allocation control unit 195 is referred to as the contro!l unit
195 for the sake of convenience.

As shown in FIG. 7, at the start of the resource allocation

25 control process, the control unit 195 detects the use-state
information of radio resources in the cell site of the base station 40
of concern and the priority information of the requesting mobile
station which are both maintained by the base station 40 of concern
(S21).

30 After the step S21 is performed, the control unit determines
whether there is a non-allocated radio resource in the cell site 41 of
the base station 40 of concern (S22). When the result at the step

S22 i1s negative, the control unit 195 places the resource allocation




requesting nobile station in the cell site 41 of the base station 40 9f 00
concern based on the use-state information of the radio resources fob ~NH&
base station 40 of concern and the priority information of the nobile
stations using the radio resources allocal®d thereto as well as 25 based on
the use-state information of the radi o resources for each neighboring base

station 40 and the priorita%/dai nf or mat i on Of?‘é?’& gb,litile stat#ons using the
radi o r_esourcégq‘é‘ﬁtd&%ﬁ Bd ANBIELQUTOPHE o ' g"f) &difte: BHCf Re resource
al | ocati on confe@edihed Pericd of§trahab gy e paewsd RAl e1dpRequuge W Il be
described below wth 30 reference to Fli G.y 7. "The operations of the

resource al | ocaniron cdoberointoml un{t9F 5 &f transfdreedad ahaisnet SEN afd the new
radi o resource are essggégal |y the _sane as thoge of theﬁlg)revi ous

enbodi ment of “RPECIINIEAGSFePeis PIrforpIn® blY SHBSEIY i BFP T her eof will be
omtted. sfurther, wpLEMenRTEsSNMlar RTRAMIRAY, | MG MY § O M hbY-AoLdiea radio

resource allocation froma nei ghboring base station 40 is recelved at the
base station 48diofresonces existhy thesmumtos whitodHt derechs dontisolstami t 195

transmts to the neighboring, base station 40 t{he use: state _infornation of
the radio resd 68&3“%}‘%&38& fesgureey | gli‘e PHL‘ sifeis el hepeishbng concern

and the prioriphye stfiQdA@E DR Ofhd PRoFRY ihPormi@bh Ut Iﬂébﬂg,sttg'ﬁoﬁgdi 0

resource allocated thereto. Further, in the present enbodi nent, when
transmtting whmglthe rafiioriesothee susléesataditbarétof by et diog @r induwirprtbority

I nf or matji-on from t base.station 40 of concern.to_the nei ghboring base
station 40 or tﬁ)?/f]ségn'&eorré’ég béiswslt%td?‘bsr é&/iar"éiloﬁrs%esdé?ﬁ the ’é?)cnf’a‘%iSBHE‘?'Fannel i's
used as a pataloehtibigndsiRatibandetsst @u3)Fl G 7 shows a resource

al l.ocation control process performed 15 by the resource allocation control

unit 195 of the baddten e siepsd23 haperigsawed. Hbercpaiteo lrusio ®&e al | ocati on

met hod of t hed%?ccr(r)nr}%egrwelfxe ixlé?(?he %%1?19916@:%3'(1 radio resource in the cell site

of the base station 40 of concern is not in use in the cell sites of the
15 neighboring base stations 40, based on the use-state information
related to the neighboring base stations 40 (S24).

When the result at the step S24 is affirmative, the control unit
195 allocates the radio resource to the link between the requesting
mobile station and the base station 40 of concern (S28). After the

20 step S8 is performed, the resource allocation control process of FIG.
7 ends.

When the result at the step S24 is negative (the radio resource
is in use), the control unit 195 determines whether the direction of
the link data transmission related to the non-allocated radio resource

25 in the cell site of the base station 40 of concern is the same as the
direction of the link data transmission related to the allocated radio
resource in the cell .sites of the neighboring base stations 40 (S25).

When the result at the step S25 is affirmative (the direction of
the link data transmission is the same), the interference of radio

30 resources between the base stations 40 or between the mobile
stations is negligible. In this case, the control unit 195 determines
whether the allocation of the non-allocated radio resource in the cell

site of the base station 40 of concern to the link between the



The control process shown in FIG 7 is started by the resource allocation
control unit 195 of the base station 40 in response to a 20 resourceq? JUN 2004
al l ocation request that is sent by a requesting nobile station upon
occurrence of a call or a packet data. Herl® nafter, the resource

al l ocation control unit 195 is referred to as the control unit 195 for the
sake of conveni ence.. As sgomn in FIG 7, at the start of the resource

al | ocat i on 2568%?‘1‘% me ‘é%ssé?t_i?%ém@o‘rli‘terB?S%Hiafm%@ qétconcsry he use-state
i nformation of,Jaf})Q (@S@Prfﬁseigmgﬁﬁ i?‘e{ e ?Heées?f, ﬁ]gec(glatg(ﬁ] ShAtign 40 of
it n’'o er Ty nitsh

concern and the priority’informati guésting no ation
whi ch are bot malkénteieradnbiionhs kasdesiat i pheddtephitaNSERNsigrSA1dh- 30
After the step S2]1 is performed, the control unit determ nes whether there

i s a non-al | odBt&dereRgedatieddaraet b thagagdey resurge ailosmtionneWiesethst at i on
40 of congcern . l{ .at,t e I sS_negative, the
contr ol lr}?]it f&é&ﬁegg‘é@@@%@?gi@%‘#,cg lglqeotgg ?%end)&hf§§éﬁl %BB‘Z&F 18 request
into a radi o réb@atms pupoesibR29). In this case, after a predeterm ned

period or a randomég, set period has el apsed, the control of the control
unit 195 is transf eVPeR the reppltatahespep A ihaffiumetive (th respesce epeat s

perform ng thg;sasEQU E1S - the . I i's
affirmative (a non-%ﬁ'l %&?iﬁﬁfkﬁéé&%%gg&ﬁ?@é[ Zé?s‘%ﬁgﬁréggb%gﬁeﬁr ggguni t 195
detects the uslesstibed atiovieor rGi ithe oofier Rand, whsnuheasshn dthheaebp STt es of

t he nei ghborin base stations 40 and the priority information of nobile
stationdV usi AYERAUNMEAIBE FESHUFESdIoAatani £ROt REFEPH Inh e ERATHY WMt nquiry

to 10 the nei ghilBosd 39 R3S0e Skad isORSy 4D a sing the radio resource
al I ocati on infor(r)r%tiofl theFeo?IB 3%3’ A ter ? gé'step S23 is performed, the

control unit 195 ¥henrthpasswtiaithibe stbp SAdnisahé garitee (thieadiirecties adr ce i n
the cell si tethgfliI}khgatbaatsr%ng;[n?;[siigrq iésl% Ofos(lzt%r)lct rcnirjtgr e?ttanc.eno ?’gdgon the cell
'sites of the PP ’
resources between the base stations 40 or between the mobile
15 stations is likely to occur. In this case, the control unit 195
determines whether the level of priority of the requesting mobile
station in the cell site of the base station 40 of concern is higher
than the level of priority of each of the mobile stations using the
duplicate radio resource in the cell sites of the neighboring base
20 stations 40, based on the priority information related to the base
station 40 of concern and the priority information related to the
neighboring base stations 40 (§26).
When the result at the step S26 1s negative (the level of
priority of the requesting mobile station is not higher), the control
25 unit 195 performs the step S29 described above. When the result at
the step §S26 is affirmative (the level of priority of the requesting
mobile station is higher), the control unit 195 performs the step S27
described above.
According to the above-described embodiment, the radio
30 resource allocation method and the base station using the same can
prevent the occurrence of the interference of radio resources

between the base stations or between the mobile stations by using

the radio resource allocation information maintained by the



|
15 nei ghboring base stations 40, based on the use-state information
related to the neighboring base stations 40 (S24). \Wen the result ¥} JUN, 2004
step S24 is affirmative, the control unit 195 allocates the radi o resource
to the |ink between the requesting nobiteltation and the base station 40
of concern (S28). After the 20 step S8 is perforned, the resource

al l ocation cont.rol. precess of .FIG, . 7. ends. en.the result at the step S24
ORER a0 HB3E shhibn 0. S s indoe dhe e pipon g the "

is negative (t o
det er ni nes whetHare-ibgcribéEehibyuifent tBS ol ie SGE et AREHSH ed to
the non-allocated radio resource 25 in fphgvcell s?ltee 0 {thzﬁjllggtgbefrdgta ion 40
of concern is lile radireresoures ofiithebesontaion bé donokrmfidAvte &msmolsisé on
related to thecoall%cated radi o resgm.ﬁn t he ce]I[_I sites of the
nei ghbori ng base" ST T YA uBe{"e2) hanmagp instatiuny kinked tadbehasesos s
affirmatisve (tsh@ighldicédmierRiwithBee bhdkindatha i ae iU &Ptﬂesr:{iigs same), the
interference of radio 30 resources between the base stations or between
the nobile stFasPwiesesibyetweghitheiase dtatibhs Drdstweentheannbilel staribhs.195
determ nes whether; the allocation.of the -allo d radi o resource in
the cell site of tIHethBa%)eovsct%?l?’BH“Eﬁnbsf O]E%g@erlna‘{‘f)ﬁ&ﬁe% ithk c8tHeen the 17
JUN 2004 - 19 cabRBMRe!{tAHoAORIdR EhALON HSWetde tha$Ee Sttt ly_concern
is possible (S27). For exanple, in the stepc S27, t%eei%ﬁtllrng:anﬁ%flﬁsl%
makes det er m B&tilomited toothesetemebodimeridet Ehorradid @IsRufsé gHakation
interfergnce ratj i s.,met b he radi o.resource. all ocation, en the 5
pr edet erlﬁ‘i ned % %i)dséfr%l}e, pfets)éfli "El%?'é[rl?ﬁr’lédppﬁﬁlag.{%@ e 6aetn W IfBcation is
possi bl e. \Wenht kelr 666héh dhsé REatsdeRs S2Vided idalkd Iarm&ma{]&? ReciR3OYhCce
al l.ocation is possible), the control unit 195 perfornms the step S28
descri bed abosHCh@itarpatiyerranbodingientnibe balse statdom tmay belondigpedad 10 i s
negative (the 4t | tion is.not .possible t he conirol uni 195
performs the gteg%&gil%eud%s%:t(r&?%é}(ljpoarg]oavéqn of R23 10 reso%'rces rela?e(} to cagh otf

the respective sectors of the cell of concern and the priority

15 information of mobile stations using the radio resources allocated.
The present invention is not limited to the above-described
embodiments, and variations and modifications may be made without
departing from the scope of the present invention.
Further, the present invention is based on Japanese priority
20 application No. 2000-391393, filed on December 22, 2000, the entire

contents of which are hereby incorporated by reference.




When the result at the step S25 is negative (the direction of the |ink
data transm ssion is opposite), the interference of radio resources
bet ween the base stations 40 or between the nobile 15 stations is ?

: \ . SENYI0040
occur. In this case, the control unit 1952ldeterm nes whet her the lével of

priority of the requesting nobile station in the cell site of the base

station 40 of %r i hf r..than the level of priority of each of the
nobi | e statio%—é—tﬁ@ﬁm ate radio resource in the cell sites of

t he nei ghboring base 20 stations 40, based on the priority information
related to the base station 40 of concern and the priority information
related to the neighboring base stations 40 (S26). Wen the result at the
step S26 is negative (the level of priority of the requesting nobile
station is not higher), the control 25 unit 195 perforns the step S29
descri bed; above. Wien the result at the step S26 is affirmative (the |evel
of priority of the requesting nobile station is higher), the control unit
195 perfornms the stlepA S2ethodestrllbedtinpaveewArdoo deswprice tbhelink

above-descri bﬁ% enbodi grent, t he ra&ii o 30 resour cg, al l ocati.on rret‘hod and the
base station (RG'H§ERHebasmatation apd dxsqteHRE JRebtr sirEoB AN heeH FE f er ence

of radio resoyrcgs pRGIMEERL! RE Sngl@k! QB§s 9F: bet ween the nobile
stations by using the radio resource”allocation information naintained by

the 17 JUN 2004 - 2Urtedtmig wisdusahtdasersaatonomtrailio desonscesomsl prieritygr t he

base stagtjon of .t he ,above-described enmbodi nent to pr.ovide effici f
Cho: up/ a0 RRERTTRAHED O JEORHECIATPRE NS L0 SPUE B FERIEE S 1O use 1

mobi | e communheafdseNtatdsh Wb deen Ml h & ghbdtinQBadd ShednsOahhe base 5
station of concern without causing the interference of the radio resources

bet ween t he base staldcatingoa nisat wedio teisounasbid theliaki beteveen| thet baseabove
enbodi nents of FtI.G i and Fl Gd5 t he ce{.l of gqchtbtase bsta&i ontﬂs not
di vi ded. HoweV&FUORRE Goncernand the feaggsiing mobile station based on the
use-state information and the priority information.
15

2. A method of allocating a new radio resource to a link

20 between a base station and a requesting mobile station in a cell site

of the base station, comprising the steps of:

detecting use-state information of radio resources and priority
information of mobile stations using the same radio resource of both
the base station of concern and neighboring base stations;

25 determining whether a direction of link data transmission
related to the non-allocated radio resource is the same as a direction
of link data transmission related to an allocated radio resource in
one of the cell sites of the neighboring base stations; and

allocating a new radio resource to the link between the base

30 station of concern and the requesting mobile station based on both
the use-state information and the priority information in said
detecting step and a result of the determination in said determining

step.



not limted to these enbodi nents. The radio resour!ce all ocation 10 nethod
of the present invention is applicable to the case in which the cel17dgfN 2004
each base station is divided into a plurality of sectors. In such

al ternative enbodi nent, the base station- @8y- be configured to detect the
use-state information of radio resources related to each of the respective
sectors of the cell Q@?concg a and r|or|t flﬂz}' i nformatj on of nobile
stations using the tatfo™asdAcssr Inlgo atlggm 1ir ﬂbﬁ"re%%‘ﬁf’ﬂshﬂl%ﬁ??on i s not
limted to theigpoye-described enbodinents, and variations and

nodi fications may be made without departing fromthe scope of the present
i nvention. Further detétwnpriegenbetheyehéieois @ hohasidédc ated rafdamessopicedni ty 20
application Ng, 2000- 391} g filed on Decenber 22, 2000, the entire
contents of wHPEKEL: $IROIIBG Bate HpIPRIELBIFErBt erence. 25 30 - 21 WHAT IS

CLAINED 15 5 17 JUNeZ0ickng AvREBP 4 0ol LA6EL{AG F AP LATLe S REPUT CE t0

a link between a base statfon and a requesting no e station i1n a ce
site of the bagsesmathcarespeoripeicsiingitehof shepsigiibordeg date ngatises;st at e

information of radio resources d O j.nformation of nobile
stations using the dé?é?r"émr"dﬂgd”?"etgﬁﬁra "6‘?“%‘&["# g 4piadraR RIS concern

and nei ghbori Rg1 a8t ThatddgiloRMEdalda96 dkk c%l@etwers%%é)ag%swgeﬁoﬁo the

| i nk between the base station of concern and the requesting np e station
based on the ofseliskatdaitndrmmisiconrelated be apralbodatyd irad oy nedovone id5 2. A

et 1o 9, SRS T g Bkt BB e B, e
station, conprising@etd@nini®Pwidther a level of priority of the requesting
| mobile station is higher than a level of priority of each of the mobile
stations using the radio resources allocated; and
determining whether allocation of the non-allocated radio
15 resource in the cell site of the base station of concern to the link is

possible.

20
4. The mcthod according to claim 2, wherein a radio network
controller maintains a radio resource management table, and, in said
detecting step, the base station of concern detects the use-state
information and the priority information from the radio resource
25 management table of the radio network controller by sending an
inquiry from the base station of concern to the radio network

controller.

30

5. The method according to claim 2, wherein a radio network

controller maintains a radio resource management table, and, when




- S

detecting use-state information of radio resources and priority

informati on of nobile stations using the sane radi o resource of botH 3?}}9
base station of concern and nei ghboring base stations; 25 determ ni g? UN 2004
whet her a direction of link data transnis@Bon related to the non-allocated
radio resource is the same as a direction of link data transm ssion
related to an gllogated radi o, resaurce 4183 one of the cel] sites of the

nei ghbori ng b&%® 3014 FEiource AoSRTIgNAT Y, R ONEROPESS BEleaSIME 258 to the I i nk
between the basefordted ki tiieYtaGORGY SorfdiintdendRAVESEIdIE BB Station
based on both the use-state information and the priority information in
said detecti ngtfiegiiemdo ahe esdiot nofwetkecamtrotler satthan the radicdredeberari ni ng
step. 17 JUN 2004 - 22 3 . The t hod according to claim1l1, further

conpri si ng thénar’s%géa&er&ftfab&fef%}‘gﬁﬁf whet her there is a non-allocated
radio regource in the cell site of the base station of concern; 5

det erm ni ng whet her the non-allocated ration resource is not in use in the
respective cell sites of the neighboring base stations; determ ning
whether a direction of a link data transm ssion related to the
non-al l ocated radio resource is the sane as a direction of a link data
transm ssion related to an allocated radio resource in 10 one of the cell
sites of the neighboring base stations; determ ning whether a | evel of
priority of the re§udde mgthabbtterdingttooriaim Aiwghereiteachaol theebassf
priority,of eagh.of the nobile, statio usi t he r.adi o resources

Pl oot 487" anatalisth ok RRRE A8¢ B¢ R pBRoPE Phot NREORS APEEAEE adio 15
resource in theeGehle Sifbmafioh T HATDaskahQOn Yndc@RCHFBig the link is

possi ble. 20 4. The nmethod according to claim2, wherein a radi o network
information of the mobile stations related to that base station, and,

in said detecting step, the base station of concern detects the use-

state information and the priority information from the respective
15 neighboring base stations by sending an inquiry from the base

station of concern to each of the respective neighboring base

stations.

20
7. The method according to claim 6, wherein, when
transmitting the inquiry, the use-station information or the priority
information between the base station of concern and each of the
25 neighboring base stations, a dedicated radio channe!l is used as a
path of the data transmission.
30

8. The method according to claim 2, wherein each of the base
station of concern and the neighboring base stations maintains the .

use-state information of that base station and the priority




OGBS
controller maintains a radi o resource nmanagenent table, and, in said
detecting step, the base station of concern detects the use-state
information and the priority information fromthe radi o resource 2157 JUN 7004
managenent table of the radio network cont!fotler by sending an inquiry
fromthe base station of concern to the radio network controller. 30 5.
The net hod ac | Al ntroll

mai ntai ns a rgg?gllr?g[slgﬁrogemﬁamﬁébll\gh&%ﬁoggqe¥aqghgor}\?‘menaiei g‘% - 23
the radi o resouhee aalingaaty frionkoder @it fi& g@ubeﬁlgahwﬂaﬁ%r@rx@ per f or ned,

t he base station of concern transmts a radio resource notification to the
radi o net wor k T€6REYES| ?te‘fhesba%%&‘tﬂ“tofﬂeof gemerriedbebese steoyofwoncenbl e is
updated. 6. T 0 erein.each.,of the base 10
station of coﬁggﬁhggg as%e nel g {)hl’el Iﬁl{j gnsgtmg Pat}’?eﬂsnﬁhﬁllfﬁf tﬁz

use- st at & i nf dnfigdm ovio®fanidhade lbxasmﬁtlﬂfdmmm bbhle rBIdted itb\the ivalker mat i on of
the nobile statigns related to that base station, and, in said detecting
step, the bas&tatiaRiodfacesdncern detects the use state information and the
priority information fromthe respective 15 neighboring base stations by
sending an inquiry fromthe base station of concern to each of the
respective nei ghboring base stations. 20 7, The nethod according to claim
6, wherein, when transmtting the inquiry, the use-station information or
the priority information between the base station of concern and each of
the 25 ngj ghboring base stations, a dedicated radio channel is used as a
path of the data transm ssion. 30 8. The nethod according to claim 2,

wherei n each of thé.I83semethod according to claim 8, wherein, when

transmitting the use-station information or the priority information
between the base station of concern and said one of the neighboring
base stations, a dedicated radio channel is used as a path of the data

15  transmission.

20 10. The method according to claim 2, wherein respective
identifications of the neighboring base stations are predetermined

and recorded, in advance, in the base station of concern.

25
11. A base station including a resource allocation control unit
which allocates a new radio resource to a link between the base
station and a requesting mobile station in a cell site of the base
30 station, the resource allocation control unit comprising:

a first unit detecting use-state information of radio resources
and priority information of mobile stations using the same radio

resources of both the base station of concern and neighboring base




station of concern and the nei ghboring base stations maintains the
use-state information of that base station and the priority 17 JUN Ao 4UN 2004
24 information of the nobile stations related to that base station, and,
when an inquiry fromone of the neighbori#§ base stations is received at

t he base station of concern, the base station of concern transmts to said
one of the neig gﬁg_n%m?ase stations the use-state 5 information and the
priority information both related to the base station of concern. 10 9.

The net hod accordi ngsédond anit AlodhieiLhmewieio & EHE &b ithO 1id1e
use-station information or the priority information between the base

station of corReéwgenrtlic hise datonfoft trneesngsbtintequeasiogsmabilens, a

dedi cat ed radi | .is ysed as pat.h of .the data 15 transm ssion. 20
10. The net hocf?%ltgglgiﬁgi%ﬁ% %o q%f?ﬁsﬁa,atcv{ﬂi?"@ﬁ“% theRE19Ti¥nt i fi cations of
t he nei ghbori ngfhasaishati ons are predeterm ned and recorded, in advance,
in the base station of concern. 25 11. A base station including a resource
al l ocation control unit which allocates a new radio resource to a link

bet ween the base station and a requesting nobile station in a cell site of
t he base 30 station, the resource allocation control unit conprising: a
first unit detecting use-state information of radio resources and priority
information of nobile stations using the same radio resources of both the
base station of concern and nei ghboring base 17 JUN 2004 - 25 stations;
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a determining unit determining whether a direction of link data
transmission related to the non-allocated radio resource is the same
as a direction of link data transmission related to an allocated radio
resource in one of the cell sites of the neighboring base stations,

15 wherein said second unit allocates the new radio resource to the link
based on both the use-state information and the priority information

detected by the first unit and a result of the determination provided

by the determining unit.

20

13. The base station according to claim 11, further
comprising:

25 a third unit determining whether there is a non-allocated radio
resource in the cell site of the base station of concern;

a fourth unit determining whether the non-allocated ration
resource is not in use in the respective cell sites of the neighboring
base stations;

30 a fifth unit determining whether a direction of a link data
transmission related to the non-allocated radio resource is the same

as a direction of a link data transmission related to an allocated

radio resource in one of the cell sites of the neighboring base




T
station based on the use-state information and the priority 5 information.
10 . 12. The base station according to claim 111, further conprising a
determ ning unit determ ning whether a direction of link data transm ssion
related to the non-allocated radio resour@é is the same as a diregt]i JUN 2084
link data transm ssion related to an allocated radio resource in one of
the cell si tesstotfi ltlh_e nei ghbori ng base stations, 15 wherein said second
unit allocates th& Hew radio resource to the link based on both the
use-state informat ia0f xaR@ntih8eVrifhidy WwHYtREMRYEPS oldﬁh%ﬁt?dotbb'hc_t he first
unit and a result of the determ nation provided by the defermning unit 20
13. The base seav¢ymgondride statian ¢$ higherithainur idwal ofcumpriitgiofgeachSfa third

unit determ ni ether there is non-.al | ocated radi o .resource in the
cell site of ttﬁ'g “\égl%’tekf’ §faatﬂ?lb?1u8’f“gc§}fc’éarq1? r_és%iﬁﬁﬂfﬂ&fﬁatte@e?’é m ni ng whet her
‘the non-g | ocat ed hLajdvth WRSPHEGRiRifPWHANLS §11bBatibE JredRESSd.ve cell
sites of the neighboring base stations; 30 a fifth unit determ ning

whet her a di r étioicatedbradiol ieskures in the aaHmsisspHhhe bhse ethtian plie

non-al | ocat ed radiro Eei}?u:{fr‘zﬁ is the Parre as a direction of a link data
transni ssi on FEPSEEYY LGNk 15R254BT€ | adi 0 resource in one of the cell

sites of the neighboring base - 26 17 JUN 2004 stations; a sixth unit
determ ning whether a level of priority of the requesting nobile station is
hi gher than a |l evel of priority of each of the nobile stations using the
radio rggources allocated; and 5 a seventh unit determ ning whether

al l ocation of the non- allocated radio resource in the cell site of the
base station of concern to the link is possible.

14. The base station according to claim 12, wherein a radio
network controller maintains a radio resource management table, and,
said first unit detects the use-state information and the priority

15 information from the radio resource management table of the radio
network controller by sending an inquiry from the base station of

concern to the radio network controller.

20
15. The base station according to claim 12, wherein a radio

network controller maintains a radio resource management table, and,
when the radio resource allocation and radio resource releasing are

25 performed, the resource allocation control unit transmits a radio
resource notification to the radio network controller so that the radio
resource management table is updated.

30

16. The base station according to claim 12, wherein each of

the base station of concern and the neighboring base stations




e
10 14. The base station according to claim12, wherein a radio network
controller maintains a radi o resource managenent table, and, sai d1f1' rm*mm

unit detects the use-state information and the priority 15 informatio% rom
the radi o resource managenent table of th&7radio network controller by

sending an inquiry fromthe base station of concern to the radi o network
controller. 2Q 111_-'r>l.ta.‘l'het base st E%t LOF acctordi Eght 0, claim12, Wne{lei n a radio
networ k cont r SRF SRS RETSEsSRte AR Y B, © AbRatfeREiion ¢ € and,  when

the radio resg#ieetilfeakidh aNthe AWKI1E SBAHCr181e32R) Ah W Re25
performed, the resource allocation control unit transmts a radio resource

notificati on tsétatige, andisaidEirsoriitcdsteets ther ussostatatnfdranatach andrtbsour ce

t tabl e i ted. 30 16.. The b tat i di t | ai m 12,
wneroin each grion e RSEEEiont oM she EEGIIY o SHRBT I BRTLI R ASde

stationssl 7 Jehdaf04n-inddiry b Bid1Bald1tdiRhr 8 @bRcérH & EREA 07 (RE t hat
base station and the priority information of the nobile stations related
to that base Istpadtove neighbosing bassstaiidns.det ects the use-state
information and the priority information fromthe respective nei ghboring
base stations by 5 sending an inquiry fromthe base station of concern to
each of the respective neighboring base stations. 10 17. The base station
according to claim 16, wherein, when transmtting the inquiry, the
use-station information or the priority information between the base
station;af concern and each of the neighboring base stations, a dedicated
radi o channel is used as a 15 path of the data transm ssion. 20 18. The

base station accor dimdrHeob£deastatibd atdiedes ) t€CAInPf1 6, wherein, when
| transmitting the inquiry, the use-station information or the priority

information between the base station of concern and each of the

neighboring base stations, a dedicated radio channel is used as a

15 path of the data transmission.

20 18. The base station according to claim 12, wherein each of
the base station of concern and the neighboring base stations
maintains the use-state information of that base station and the
priority information of the mobile stations related to that base
station, and, when an inquiry from one of the neighboring base

25 stations is received at the base station of concern, the base station of
concern transmits to said one of the neighboring base stations the
use-state information and the priority information both related to the

base station of concern.

30

19. The base station according to claim 18, wherein, when




t he base station of concern and the nei ghboring base stations nmaintains
the use-state information of that base station and the priorit?“ UN 2004
information of the nobile stations related to that base statio ?l:md when
an inquiry fromone of the neighboring bas$ 25 stations is received at the
base station of concern, the base station of concern transmts to said one
of the nei ghborlng_B ase ﬁltatlons the. use-state information _and the
priority inforf&RiBH o RS a1 ip MALOL (At PEITHY BEARBAHON3) 10,
The base statigiwreaAhdi Biet QafibAl &7 d&nc bl Ehldv\&?@og‘ZhQHN é’ﬁgﬁm 28
transmtting the use-station information or t e priority It o

bet ween t he badwsesitatipns, afdedocatedradivd chanmelonenwfd 4he pweh gifhrbeidwga base
stations, a dedl cated.radi o channel is used as a path of the data

transmi ssi on. EBYRISFP-hase station according to claim 12, wherein
respectivwe 10 identifications of the neighboring base statl ons are
predeterm ned and recorded, in advance, in the base station of concern. 15
20 25 30

20. The base station according to claim 12, wherein respective
10 identifications of the neighboring base stations are predetermined

and recorded, in advance, in the base station of concern.




