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comuni cation using CDOVA (Code Division Miltiple Access), a capacity of an
upl i xxk radi o channel is determ ned baggdron maxi num al | owed recei ving
power of a base station, and a capacity of a downlink radio channel is
determ ned based on a maxi num transm ssi on power of the base station. In
t he packet nobile comunication using CDMA) when transn ssion power control
(TPC) is carried ouCR@%2 REXBRENCH @ RELATERKABPLECATIONSDf t he base
station or the transm ssion power (downlink 1 29 Cctober 2004
This application is based upon and claims the benefit of priority from
the prior Japanese Patent Application No. P2001-390489, filed on 21
December, 2001; the entire contents of which are incorporated herein by

reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a resource control system and a
resource control method f01" packet mobile communication and relates to a

base station and a mobile station suitable for use in the same.

2. Description of the Related Art

In packet mobile communication using CDMA (Code Division Multiple
Access), a capacity of an uplink radio channel is determined based on
naximum allowe;l receiving power of a base station, and a capacity of a
downlink radio channel is determined based on a maximum transmission
power of the base station. In the packet mobile communication using CDMA,
when transmission power control (TPC) is carried out, the received power

{(uplink dirvection) of the base station or the transmission power (downlink




direction) of the base station is determ ned in accordance with an anount
of interference received by the base station or the nobile station.

However, in the conventional packet nobile comunicatio d
above, as the anmount of interference received by the ba?egaéféeﬁ %h@? t he
nobil e station increases, the possibility increases that the total received
power (uplink direction) of the base station exceeds the maxi num al | owed
recei ving power thereof and the total transm ssion power (downlink

di recti on)divéetidie dfade IntsetdtationXs dedantined Taxdotiidncangith S5 8 oRaVeT
thereof. Therefore, there is a problemin that packet transm ssion fails or
packet tramseifssimme rbedonkbyithpbase biatidmesnermmbbge bagst ati on and t he
nobi |l e station, and packet discard or packet transm ssion delay is caused.
In order to solMewsueh anptbbl empvamionabyeatkanahohpide kesmmbiitgtion as
communi cation, a technique performng Laos (Quality of Service) control has
been knowndescribad phoket asits wwoyobhmeiinitesferarceperdivedibnghe omse shatdon bonal

Qos cont roI t he _base station individuall y perforns resource control, |ike
al | ocat i ngtheemsgil eest%mwg@reﬁﬁ%rth@wqag@ﬁ ity insreasesithahshe itah rebeivedrount

ol ot | Gode RIe A KA OBLIo D3 RheE bRl Pice Rt £br .rméi%?n‘dﬁé‘eﬁgwé%”ﬁ s

[ Ho th L f
Convent | oriPtGHSE - BRITEL| EnGRRE chndle %easgo‘i i %%a%s?é‘mﬁgﬁ‘ggém&w@érfm s
the resour&?e(fc&&‘hr 811[' thgdf)éq dlé%’:lt%(%n chgeC nC \clrn %eg%?sr%%gmmg@tgr IO) and

interference trom ot her am)unt Sour
the traffigcpgiority of the own cell, the resource control is not intended
to performin cooperation with the resource control of other cells. 2 29
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i nproved and the resources cannot be efficiently utilized fromt esbp0| nt of
vi ew of t hgadMaelteanaakiodDetdifies AMIpBEiBRE b@ﬁve%xmsu%nbaEQrstéeiaﬂpixﬁi tﬁé shown
in FIG 1, when real tine users Ato D are concentrated in a cell 1 and
non-r eal tmln’ellelsamorﬁaamUpdcd:I@t&sz:and;eﬁpaaltﬁctraﬂsrm@ﬁid delayaéih@@s%ﬂt to the
cell 1, in a case where downlink traffic in the cell 1 is in a state of
congestion, eacln eirdenhiol eclyeasindnsa ki:Ablemn 1@k ceventienah gaakge mpbilat of
interference. Accordingly, each of nobile stations 10a to 10E requests

t ransni ssi emponegaticpwnidcinigie serfoonina ok Ghalisy of Se@'vmh)acmas'el baati on
301.

been known.

In a packet mobile communication performing the conventional Qos
control, the base station individually performs resource control, like
allocating resource to high priority users, in accordance with the amount of
interference, the amount of resources (radio carrier frequency, time slot, code,
etc) of an own cell, and the traffic priority of users in its own cell.

However, in the packet mobile communication performing the
conventional Qos control, since the base station or mobile station performs
the resource contrel individually in accordance only with the amount of
interference from other cells, the amount of resources of the own cell, and the
traffic priority of the own cell, the resource control is not intended to perform

in cooperation with the resource control of other cells.




As a result, even when the base station 30x of the cell 1 preferentially
all ocates avail able resources to the real tine users (for exanple, the
users Ato C) as done by conventional Qos, the base statjo 138)1 IIO'[
transmt packets directed to sone real tine users (for eé?aﬁﬁo Fr?ﬁ@ user
D). Therefore, in the cell 1, packet discard occurs because a delay tinme of
packet transm ssion exceeds an all owable delay tine thereof in sone cases.
On the other hand, in the adjacent cell 2, since the nunber of real tine

users (for examDheserbioe (hoRrishl phenlshRl thdithebase c3hAbd B idBFonla L cel|
2 has enough margin in the allocatable resources even after transmtting

the packetiheti@sblifees@ahnbt Be effi@éndly ubilizoe FM tEE pointWGAER JAGLY wiidle Dase
station 302 can transmt the packets (non-real tine packets) directed to

t he users [Bded nbhile doanmbeiomicngtémansn ssi on power of the base station
30z. .'-1s described above, in the case where real tinme packets cannot be
transmtted i n Fheesanpld ahishewsvienFRGNn-1r sehert rewl piaok ekerscANtdd® are
transmtted after veal time packets are transmitted in the cell 2, there is
a probl em@ncgntrapel greoledr 1 208 ndrovest itinge s@eirsGaand Phaof carvenogediia t he
resource utilization efficiency with regard to the entire service area in
the packet? foihid aliaesrhue det sedhlsipst enve Phsee davmyink affiqincthe edl Lisith a
smal | cell. di amaterfand a cell for _ fo r_iﬁh eneraie@kon ngi | e conmruni cati ons,
the mobi | ést AURUnGE SHRECHO8N CaFR PEMIiR SEHBH LA P 1B CRCYERY PolrEe ca,

d the ab d i bl b d . \
i&vén;rio:u P BF S S el o s ieRe ARG R sﬁq%“@z?fgngifg
resour co. cRRePe Eparai AR A BURIERRRoRL R AR eyt B PhRaSE ©

i mprovement;, of,,@s. and effective use of resources with regard to an entire
packet nobile communication system by perform ng resource control of an

own cell in coopehatdsQnt Wif FIRSPIMEBa&ORERN 56, PEHPRE 2l félréﬁihiaﬁ;gd to
I ué’ e Sa

provi de a base station and a nobile station suitable for eint nme.

Speci fi caldlyocatdieaeRlgsit reboies B EBENEall IMRNKRY (fot dx@niileVitieusekeg0Ur Ce
control system and a resource control nethod enabling the inprovenent of

Qos sati sftacC oas @oele Slyss tconvempacilt Qos atlte ey i datianbaGe cahndti oramndta

nobil e station suitable for use in the same in the foll ow ng manner.
packets directed to some real time users (for example, the user D). Therefore,
in the cell 1, packet discard occurs because a delay time of packet
transmission exceeds an allowable delay time thereof in some cases.

On the other hand, in the adjacent cell 2, since the number of real time
users (for éxample, the user F) is small, the base station 302 of the cell 2 has
enough margin in the allocatable resources even after transmitting the
packets to the real time user F in the own cell. Accordingly, the base station
30: can transmit the packets (non-real time packets) directed to the users G
and H up to the maximum transmission power of the base station 30s.

As described above, in the case where real time packets cannot be

transmitted in the cell 1 while even non-real time packets can be transmitted

after real time packets are transmitted in the cell 2, there is a problem of



The base station of a specific cell tenporarily suppresses the use of
resources for non-real tinme packets, packets of |low priority, or real tine
packets having a margin for Qos by the base stations of i cells,
which are prone to affect the base station of the speci f?gcag{eqq%p\?\nb%
interference. Therefore, in the above described specific cell, the
interference fromperipheral cells is reduced, and packet discard caused by
exceeding an 4 29 Cctober 2004 all owable delay tine of the transm ssion

of the reallowéTBg RACKEictIn PREKEQLI SEREKE Fadts9ek RYiliABRSM BSiRRy, F@ithur e of
the real tinme packet is reduced. A first aspect of the present i1nvention is

summar i zed ragudl foetdh@uit e cGRMike hrsy/ i €18 parkat padkelcofRlhe atRrAt &AL | on
environnment including a first base station, a second base station, and a
nmobi | e st ation, Ezspdcitlg, irsontics celbtwinh =yatdlinceldrdinnleser andus cdl figed f or
packet conmuni cati on between the nobile station and each of the first base
station andowh gemwmndiopasecksleatcpmmuiiatifny, sthdasebids attations nleudéena
judgment unit and a second base station interface. The judgnment unit judges
whet her or ungvenlyedi@pgbutedairp aete senviceharese mndntfeaabovebdesoried: peobiémst
base stati :%n and the n‘ﬁ)bi |l e station is ensured, or judges whether or not
the .resoubéezmeerEske y for a packet to be conmmunicated between the first
base station and the nobile station are secured. The second base station
interface requests the second base station to suppress the use of resources
when the Qos of the pack LS d ot it r when the
resources necessary for %gyfggtg %gégmﬁelﬁ\g\?%@ggﬁred The second
base station includes a resource use suppression unit for suppressing the
use of resources for the. packet comruni cation between the nobile station

and the second hage,slahi Qhvdife SH0aRA8 W ik 1iBht ro@%esab&feoaefé&ﬁﬁhi rst
f preferably

base station. In the first aspect of the present "I nvention, , the

first base s TREbLHRRS oPtIREFRIBENDARRNS0ALL B prbiiAE T BlrdLBRSS] UNI T
for requesting the nobile station for information regarding the second base

station whegstehe aQdsa 8éscultee Pae6T meShodid8ElimnoOthd Ombeowissrtest Qbs Wagn t he
resources necessary fox' the packet are judged not to be secured, the
second baseffettdte onsé nbér temercequeihs teherdecondnbasgirgt aidchot t endbilepr ess
the use of resources in accordance wth received information regarding the
second baseosmatnioatioansysSem, 39 Qetfobming®@0dource control of an own cell in

cooperation with resource control of peripheral cells, and to provide a base
station and a mobile station suitable for use in the same.

Specifically, the object of the present invention is to provide a resource
control system and a resource control method enabling the improvement of
Qos satisfaction and system capacity, and provide a base station and a mobile
station suitable for use in the same in the following manner.

The base station of a specific cell temporarily suppresses the use of
resources for non-real time packets, packets of low priority, or real time
packets having a margin for Qos by the base stations of a peripheral cells,
which are prone to affect the base station of the specific cell with interference.

Therefore, in the above described specific cell, the interference from

peripheral cells is reduced, and packet discard caused by exceeding an




the nobile station includes a second base station information transmtter
for transmtting information regardi ng the second base station of a high
interference level to the first base station in accordan §: &3$r%64request
fromthe first base station. In the first aspect of the g 8 nt i nvention,
preferably, the judgnent unit judges whether or not the Qos of the packet
is ensured by recognizing a traffic type of a packet to be conmuni cated
between the first base station and the nobile station and conparing a

certain thpashabl pelegetiflenbNethk tanseRshoh @l fHeCrdal REmWi § ftkebr@Rsckat the
packet. In the first aspect of the present invention, preferably, the

j udgnment  ufideareeQeRIZRstrhASMiSMd FalukBehotedlRemP dakRét RreDIEY, I N the
first aspect of the present invention, preferably, the nobile station

i ncl udes an upl KnKragkrict jofldbeemieseni inwidion hobuineatrah aynd tresolfige upl i nk
packet judgment unit judges whether or not the Qos of an uplink packet is
ensur ed bycseeogay2enmgin lepheladtf mobily memohiuhieatiopl dmviirgrandeet imtilndiaiged to
the first base station and conparing a certain threshold predeterm ned for
each traf f ficstt ppee withtiohhe Qewondf babe spaiitmt andhe mobilé i statioon ami the
notifies the first base station that the (aos of the uplink packet is not
ensured whesrotree Costro} sybienusoninelpaeseatrces wsed dedl pagket gomenwrisatien.

Mo , f hly, tf ond b tation interf f the first_b

e B b o e et 060 el e a2
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the first gspeqtyPhetls: RLGRERL WIYEOLA AR, REEMRIADtIOhNEnS 350N AT

station I nterface requests e secon ase station to rel ease the

Suppr essi OQteRi%rg§%§E%1¥eﬂs U GRS M thBE o3 EEANthP BSBuSEAL h@&ggggygwrage

detects that t t he ‘packet is ensured, and the secon e station
i ncl udes aphERAULS Be USEn SUPRIRES I RRBwESh GRS efitili Base TR LIAS QWA CeUfRbile
suppression rel ease unit rel eases the suppression of use of resources for
packet comauiciabi®RebeledeeThe hecombibage statiom intenfhct heqaessnthebgrendt ati on
in accordance with the request for release fromthe first base station. A
second aspéate efatidretprsepprdssitiheemts ofrdssusaesmmhenr dbe &¥saoff thespadiasds
station in a packet nobile comunication environnment including the first
base stati gmlgeal netdndvbassusdapi onheraribie arespwicee neressagy, foarprakiab drer st
base station_is used in a respurce control systemfor controlling resources
used for pacdesd Behbubecsrersil-beiite8erontebarshitpBosIRCIUEs o deeaERe 3.t he
first base station and t h? second base t%%ati on.,.The first bazﬁ st at iegn

i ncl udes aSPEBKAPEIRD UHIE | 10Zn JUBPERSEBIK s&se af jrsRowseR foXc .eTH%dT dgnent

it jud whet her,. t th f ket b i d bet
the f1rst DRSS SERPHON BTG RomerLe earP B Pan ST ot SRoCmeerier Br ot
t he resourg goragﬁﬁgﬁn}%%}:{ﬁolrequegﬁ‘rgg{ttﬂeoﬁﬁ%b%geggt-m cat ed between the first

base stati onn an on are secur e second base station

i nterface reque . Ll ef; our ces
when the Qos of ?%ﬁg%g@csﬁg{é‘ﬁiﬁgt Fﬁglgee?%cﬂn@? gb%%b%ekﬂ%%%mg%e’mﬂﬁ%nﬁﬁegﬁ

resources @%@t@oﬁ?ﬁﬂu@l&f a%B&rﬂa%&tstafieniiﬂﬂﬁﬁf&tmtreh@ebtﬁuﬁﬂquf ?éhueétihlgi rd
aspect of the present invention is sumari zed as a second base station in a

packet nobithe ngshikCiahifoN iEbyhatbmReEatding the seroadfbass tstitdse wdieatthen, t he
second base station, and a nobile station, and the second base station is
used i n a r@safrthe reehtt ol jusgsd ewt tobe eontrel ¢ when ¢ho vewagceseeteboary7
for the packet are judged not to be secured, the second base station interface
requests the second base station to suppress the use of resources in

accordance with received information regarding the second base station, and




29 Cctober 2004 packet conmunication between the nobile station and each of
the first base station and the second base station. The second base station
i ncl udes a resource use suppression unit for suppressing e uyse

resources for packet comrunication between the second ba@%eg*éhQW;ﬁBﬁnd t he
nobil e station in accordance with a request fromthe first base station to
suppress the use of resources, when Qos of a packet to be comruni cat ed
between the first station and the nobile station is judged not to be
ensured or thhemohikestatvoumcbaleser ssrondybase rstatipm didermindiobetravamitter &red
between the first station and the nobile station are judged not to be
secured. Atfouympittiagpéciormatione rpgaxking the cseconh bases gintion zefl ashighnobi | e
statian in, a packet pobjle copmunication environpent including a first base
station, a l%@é‘%ﬂ'an%lsegek%iheoﬁfstme Shatiorlt fecosdanqeotiithahg refuestolypme
station is pused in a resource control systemfor controlling resources used
for packettgﬁgﬁﬁhﬂ@ﬁﬁﬁéﬂoﬁetmeen the nobile station and each of the first

base station and the second bas tation., .The nobile station includes a
second base sta?ilot??ei fli‘fsgrarﬁﬁf??toﬂ?fﬁ%ﬁé'?ﬁet“tteIPV‘F’?Jt}m‘[‘*r%’F‘?‘é‘?ﬁ"t Y ‘E}‘%H’f % on
regardi ng the, second base stati a high interferenceg | evel to.the first
bage stati St Arcrrasssct ot Prderelufibadol i FHRTRE Wliferhdint% o
method of ¢Antiealbs BYaLEERUY &PB: bélndhuRfCEl bABRLAL PRI AR diAHon and

envi ronment i ncl udi ng I rst base station, a second base station, and a

nobi | e st ath oM oRRGsthbBnE 186 Inb gringefcd@4inP@e kol 8 ProuMc Al haD thed neen t he
nmobi l e station and each of the first base station and the second base

station. TheaffetthpewitlctidQss of eispdclied. C. In the step A it is judged in
the first base station whether or not the Qos of a packet to be

communi cat ed befinedr fikse {dpest obake présmtdnventdon hprefernbly, eajudymerst
ensured or whether or not the resources necessary fox' a packet to be
conmmuni cat echibetonerrzes hbe tiaffit tiasef Stegqidchat bpdICP. 29 COct ober 2004 t he
mobil e station are secured. In the step B, the second base station is
requested to suppr@éss firkie agpectopf the mneeer! Wieemntiore mysferablit hidepaakdle i s
judged not to be ensured or _when the resources necessary for the packet are
j udged not st¥fipre indudesaniuplinkepagkes judgmentpgit and ametifitationamis, Fhee use
of resources for' the packet conmunicatio etween the second base station
and the rmobwligkspatkeny “%‘if&pl“%rs&&fgeﬁ vhethes naobabe Qonek g uplin

d ith th f the. fi b i on. . BRI EF SCRI PTI ON
e e 0, g S e A RS B LB S R
consti 1150 61 g8-f BRRPLGR SO0 Sho ALY BRERLCUROAR O ATRGHLIBR {1

accordin i i J LS e
show ng 19 r t§18 F ?Eg?%gggg%ﬁgﬁ (fill(P %18}0 tg g)ftQ ﬁgﬁg%eotd%%bgﬁc%ﬁiﬁgflgs%ﬁ%ﬁ?%@{e&mi on.
FIG 4 is #habhge shawohit 8ld QostofRBS AN Fadettie dobentubarivimat tigf the

present invention.
Qos of the uplink packet is judged not to be ensured. Moreover, preferably,
the second base station interface of the first base station requests the second
base station to suppress the use of resources in accordance with the
notification received from the mobile station.
In the first aspect of the present invention, preferably, as the Qos of

the packet, at least one of a buffer residence time, a delay jitter, an error rate,

and a transmission rate of the packet is used.



FIG 5 is
to the enbodi nent of the present invention. FIG 6 is a functional bl

di agram of a nobile stati-on according to the enbodi nent t nt
[ ion. FIG 7 is a time chart showi ng an operation ﬁ?ﬁ@?’l"géﬁi‘fce

I nventi on

a table show ng a resource allocation control request accor

control system according to the enbodi nent of the present invention.

Is a tine
accordi ng

chart showi ng the operation of the resource control system
to the enbodi nent of the present invention. 9 29 Cct ober

di ng
ock

FIG 8
2004

FIG 9 s a furlsl jienalsttlpel o Aa/ Aol vBARB ShAKLOBIANHA bigd basanot her

enmbodi ment of the present invention. FIG 10 is a table show ng a resource
al | ocat i orstgEiBhrigkerfegUfsiucats thdl bat@nt bdsRest8AbRd0 %Iktassfthte hﬁl

i nventi on.

FIG 11 is a functional block diagram of a nobil Patlon

accor di ng dfoudehef esdrnacde itheal tHheenasieme itavient irddrfatd @etel:?s tBa@thé Me
chart showi ng an operation of the resource control system according t
enbodi mentQef of tiee padsgnt ensusnd, ool tHel Beodd biase atdtioreirahadds s kesduirge t he

of the resource control system according to the enbodi nent of the
present i rmeenkiippression release umit. The resource use suppression release unit

operation

releases the suppression of use of resources for packet communication
between the mobile station and the second base station in accordance with
the request for release from the first base station.

A second aspect of the present invention is summarized as a first base

- station in a packet mobile communication environment including the first

" base station, a second base station, and a mobile station, and the first base

station is used in a resource control system for controlling resources used for

packet communication between the mobile station and each of the first base

- station and the second base station. The first base station includes a

judgment unit, and a second base station interface. The judgment unit

judges whether or not the Qos of a packet to be communicated between the

first base station and the mobile station is ensured or whether or not the
resources hecessary for a packet to be communicated between the first base
station and the mobile station are secured. The second base station interface
requests the second base station to suppress the use of resources when the
Qos of the packet is judged not to be ensured or when the resources necessary
for the packet are judged not to be secured.

A third aspect of the present invention is summarized as a second base
station in a packet mobile communication environment including a first base
station, the second base station, and a mobile station, and the second base

station is used in a resource control system for controlling resources used for

o the



DETAI LED DESCRI PTI ON OF THE | NVENTI ON (Constitution of resource control

system accordi ng to enbodi nent 1) A description will be nade for a
constitution of a resource control system according to aégeqrt{ Ser 1 of
the present invention with reference to the draw ngs. cip

showi ng an entire constitution of the resource control system accor d| ng to
this enbodi nent. The resource control system according to the enbodi rrent IS
intended to perform"control of downlink resources (radio channels)"

shown in FlGclbt chbR@aLERAHES DERREA @111@ wﬁmm&%h%&ﬁ lpbf”’tﬁé 'ﬁ&é,/t g& base

stations 30x to 30v provided in each of a plurality o Hhd a

plurality aftattehi 8l $hat i@pad 1ige §1aribax "I%ag@c@nlinbéiéetsﬁﬁ&c% ujmlhﬂe The

nobile stations 10,i to 10H establish radio |inks wt ase stations
30a to 30, iebotifte URSPHrb¥R0E @nkitSfok Sﬁ.@p?essﬂ%]ﬁ@ﬂ@e bPrddotreel fol hakPacket
nobi | e comruni cati on envi ronnent provided a first base station 30i, a
second baseostiatindratiddzbetandnatimbédoadsbade otutidn and hther 85bLlkC&aCBRAL P!
system according to this enbodiment LO 29 Cctober 2004 control s resources
(radi o chammebglrgsedithm paplest foonTtheifoat ibase bedtieeho tshepraii fhe séabf on
10n and each of the first base station 30x and a second base station 30. In
FIG 1, realeseniees sbes Qustad apackepée b vemynursicatgd: besweehithe fasastaim 10: |
to 10~ and a non-real tinme user E _using the nobile station 10~ are | ocated
in the cel 120 the raehile siations éy jydged gt tadenemiuredsammihen tloy resmiroem- r eal

time users Gand ..Hfre Ir(zF(e:ﬁtllvel using the er.;rioglle stekl}tlfns 10c and 10x are
| ocat ed i n 19785%&Y |05 a Rasiet 1 R Pelcat st batign gadcrher e
termnals for n such,as voice call, and the npbile

stations 10RO ?)Etatﬁjﬁ]dalfdk‘%%‘gW@%ﬁ%ﬁ?@r?%r non-real tine comunication
such as data caIAL foxlxﬂht Q%eég%?%‘\%ﬁn%g%{? ve%)éj%tem ﬁor di. iy fﬁglaﬁ hl%B{Fsl y

enbodi nent , ase s

transmts FL%Q'KSIH E?m(ar ﬁ?fllﬁ%'rﬂ@m@@&ﬁfrﬁ%ﬂiticﬁf:éﬁfh IQIIIEH‘F . anhl tol %ts §%§e[ Ato

D at a certaln timng transm ssi on power o ase s

the cell 1 gxaeeds sé&'tﬁldnﬁé(ée”&tﬁhbhaﬂﬁmt%'n%bﬂ%oé(ﬁhoﬁf ahaech%ﬁsbﬁé Q&ltgfoh 30X-
Accordingly, all ocat abl e resources run short, and the base station X

cannot transnistddackeédutitd enitesl dyetdieor e@xhtrb]lff% #300rdes e packét t he
base station 30z of the cell 2 receives a request for suppreSS|ng t he use
of resourcesn(musmatica ldthveentthenncluild stHtiareand ehyh of hhe fase bstabixaion30z
tenporarily stogs the transm ssion of the packets (non-real time packets)
di rect ed t anchéheciecerdlbasenstationr s TheanwbHe Stadioef radndem acédeatl bise
interference fromthe cell 2 to the cell 1 is reduced, and the transm ssion
pover of tHeabaseniraatém mpasaitiarefos drpnamyting indarmatipherageading the user s
AtoDis reduc Ther ef or e, e base stati 30x of the cell 1 is allowed
to transm tSeEHY ga&mm&qf@c@g piinenee vel htha et se station

A fifth aspect of the present invention is summarized as a method of
controlling resources in a packet mobile communication environment
including a first base station, a second base station, and a mobile station, and
the method is used for packet communication between the mobile station and
each of the first base station and the second base station. The method
includes steps A to C. In the step A, it is judged in the first base station
whether or not the Qos of a packet to be communicated between the first base
station and the mobile station is ensured or whether or not the resources

necessary for a packet to be communicated between the first base station and



11 29 Cctober 2004 FIG 3 shows a functional block diagram of each base
station 30. The base station 30 includes a downlink information receiver
31, an identification circuit 32, a Qos nonitoring circujt 33, a
self-station priority control circuit 34, an inquiry ci r%%??“’ﬁ,"zgo"si gnal
mul tiplexes circuit 36, an encoder circuit 37, a nodulator circuit 38, a
circulator 39, a radio antenna 39,,, a denodulator circuit 40, a decoder
circuit 41, a signal denultiplexer circuit 42, an uplink information
transm tt etheddhobalepsatPResal sbagedst B ithe dtés B, agRubSdonldOPadd Efdtidn 44, and
a peripheral base station interface circuit 45. In this enbodi nent, the
i denti fi cafdo@Rstidr tdlistippresanhet ige EQABso0Ed Heag tled Pdsi f e GRAREEL vt e a
judgnment unit, which judges whet her or not the Qos of the packets
comrmuni cat jediebétnmeen chendrasé ostwahérohhd Oesmmdceasacdresndiyl for shatpaaketfl@ré s
ensured, or {'udges whet her or not resources necessary for the packets
conmmuni catedgbétrsen beheedvaisd intthei forst 3osantatite dobibeestsp dE.i e wde af e
secured. The peripheral base station inter-face circuit 45 constitutes a
second basesstieeisdor the sreéliecommbpiratioguietveer bk sseshbadsaste tionaandn
(peri pheral base _station 30) to suppress the use of resources when the Qos
of the pacKeympRilp gtrjérn Woiuﬁpé%gédéﬁst@?éﬂcodﬁ‘db%?eﬂaﬁlﬁé ip @seprdasse Metlessary
for the pa(iket are 'udgeqd &oi to be secured.. The self-station priority
control ci afeaugst Earsthe sk dage plabiit ce use suppression unit and a
resource use suppression release unit. The resource use suppression unit
suppresses the use of resources for packet comunication wth the nobile
station 10 'B;Rﬁ?ﬁ%@f@ﬁf?%ﬁ ARTHE BAPERATOMIERS Ol FIEPSRAWIRESON
(peri pheral "base Station : e resource use suppression releaseé unit
rel eases the suppression of use of resources for 12 29 Cctober 2004
packet communi cation with the nobile station 10 in accordance with a
request for relepge:ficomuidie shbwshg Rasentsieatd@RithBehi dNehBol8s Lottt i ON
30). The downlink information receliver 31 is connected to the
i denti fi caty@emCide6tihg 32 anHirbetinent R thaprysent irenteei ver 31 receives a
downl i nk packet (downlink information) from an upper network (an exchange,
a radi o net wor KFE@ng gkl famctiehal bloakdiigranwanfia Hdse steden wecordongitd tke packet
to the identification circuit 32. The identification circuit 32 is
connect ed embbHenevel thek resdrdrimaenoonsr ecei ver 31, the Qos nonitoring
circuit 33, and the self-station priori t%/ contr ol

Y

FIG. 3 is a table showing traffic types according to the embodiment of
the present invention.

I'IG. 4 is a table showing traffic types according to the embodiment of
the preseﬁt invention.

FIG. 5 is a table showing a resource allocation control request
according to the embodiment of the present invention.

FIG. 6 is a functional block diagram of a mobile station according to
the embodiment of the present invention.

FIG. 7 is a time chart showing an operation of the resource control
svstem according to the embodiment of the present invention.

FIG. 8 is a time chart showing the operation of the resource control

system according to the embodiment of the present invention.



circuit 34. The identification circuit 32 identifies a traffic type of a
downl i nk packet received fromthe downlink information receiver 31 and a
Qos request associated with the traffic type. The identifj cation gircuit 32
transmts the downlink packet received fromthe downli nk 49 ?}Pﬁﬁ#@{‘c
receiver 31 and the identified traffic type to the self-station priority
control circuit 34, and transmts the identified Qos requirenent to the Qos
nonitoring circuit 33. In this enbodinment, the traffic type of the packet
is identified wkHlkr."Diié fes dunctGoud HotintdidIaE@P)of. a biaké station saceofgiag cant r ol
met hod via the Internet, which has becone al nost a standard inplenentation
for a rout emothergmbedimeeviorfiéhe peesent invention.

http: | /ww.ietf.orglhtm .charters/diffserv-charters.htm). A header field
of an | P packet H&s A0"Di ff seble shewumg samesayirge pillagatisar eoitrphdequess t he
"DSCP" of the packet. However, the present invention is not [imted to this
Qos cont r ol AcHpidag to metntbadfm%nttfgiﬁge@rreﬁw 1gEeKaen-may be deternined by a

met hod of declarjng the traffic type at the ti of reservation of radio
resources or ot l‘\:léE"rﬂé’r?o%lé’:m‘it@onaﬁégo‘@kfl@@é?mZ R 1[?95"@1‘:’@. a‘é’o’é‘%ﬂlg@,"

descriptions wll be de.of the traffic types of the packet and the Qos
r equi rerrenBﬁﬁé‘félbbcidﬁmPﬁ?QFE%B’(ﬁsﬁﬂhimeﬂgmtnhe traffic types of the packet

used in this e ' h [ ! , t r fin as

ol owe:  * Expedii Tofhar ag itk ek otk odafibn HRAR MAE Lol v
and " Best Fsﬁ'gi%rnrl afBENiAY Bfthe éﬁb?&g%t' thé Gredbnt iidention 1F type” falls
into four classes classes 1 to 4 epending on priority packet transm ssion

rate, buffer |emguh,1@{CaltimbatrEhéRmd ouy o?éf&_%ﬁ)%soﬁ @d Pesolib® EdH1E
| evels levels 1 to 3) depending on discard pxlority. The "DSCP" of the "EF

type" packefysiesn ad&bkdidy to tHicemn BRGHemfof the pré¥ent invention.

DETAILED DESCRIPTION OF THE INVENTION
(Constitution of resource control system according to embodiment 1)

A description will be made for a constitution of a resource control
svstem according to an embodiment 1 of the present invention with reference
to the drawings. FIG. 1 is a view showing an entire constitution of the
resource control system according to this embodiment.

The resource control system according to the embodiment is intended
to perform “control of downlink resources (radio channels)”. As shown in FIG.
1, the resource control system includes a plurality of base stations 301 to 307
provided in each of a plurality of cells 1 to 7 and a plurality of mobile stations
104 to 10w located in the cells 1to 7. The mobile stations 10a to 10y establish
radio links with the base stations 3(h to 307 of the respective cells 1 to 7.

As shown in FIG. 1, in a packet mobile communication environment
provided with a first base station 304, a second base station 302, and a mobile

station 10p, the resource control system according to this embodiment
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type" packet is "YaXl'~i0", and the "DSCP" of the "BE type" packet is
"000000". The " "DSCP" of the "AF typelclass Illevel 1" is "001010". The

"DSCP" of the "AF typelclass 1/1evel 2" is "001100". The " DSCP" (;Jsogt he " AF
type/class Illevel 3" is "001110". The "DSCP" of the "AF@%?P'BW 411 evel

1" is "010010". The "DSCP" of the ".~F typelclass 2/level 2" is "010100".
The "DSCP" of the "AF typelclass 21level 3" is "010110". The "DSCP" of the
"AF typel cl ass 31llevel 1" is "011010". The "DSCP" of the "AF typelcl ass
31llevel ~" comtrold 1es00cesThadloDSERInGS) tbmsl in\Packele comasenigstion diet®eeins
"011110". The "DSCP" of the "AF typelclass 4llevel 1" is "100010". The
"DSCP" of thenlobile styfien dlasadmdchad|the firptsbasgestotion ffe angsorecopfl hase " AF
typel class 4/l evel 3" is "100110". The "EF type" defines a packet of

hi ghest quétitigp $Pe-a hi ghest priority class. The “:AF type" defines a

packet in a nexjbighest priority chass, The “BE type: fefines g packet of

104 to 10 and a non-real time user E using the mobile station 10z are located
in the cell 1. A real time user F using the mobile station 10r and non-real
time users G and H respectively using the mobile stations 10¢ and 10y are
located in the cell 2. Here, the mobile stations 10s to 10p and 10r are
terminals for real time communication such as voice call, and the mobile
stations 10p, 10qg, and 1.0H are terminals for non-real time communication
such as data call.

In the resource control system according to this embodiment, as shown
in FIG. 1, when the base station 30; simultaneously transmits packets {real
time packets) directed to the real time users A to D at a certain timing, the
transmission power of the base station 30 of the cell 1 exceeds the maximum
transmigsion power of the base station 30;. Accordingly, allocatable
resources run short, and the base station 30; cannot transmit packets
directed to the real time user D.

However, if the base station 302 of the cell 2 receives a request for
suppressing the use of resources (resource allocation control request), the
base station 302 temporarily stops the transmission of the packets (non-real
time packets) directed to the non-real time users G and H. Therefore, an
effect of interference from the cell 2 to the cell 1 is reduced, and the
transmission power of the base station 30; of the cell 1 directed to the real
time users A to D is reduced. Therefore, the base station 301 of the cell 1 is

allowed to transmit the packets directed to the real time user D.
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Hereinafter, "AF type/class 1/levels 1 to 3" are generally referred to as

"AFl type"~ "AF' type/class 2/levels 1 to 3" are generally referred to as
"AF2 type"~ ".1lF type/class 3/levels 1 to 3" are general ferr to as
"AF3 type"> and "AF type/class 4/levels 1 to 3" are gene#éﬁﬂ?opeé'f@g?ed to

as "AF4 type". In this enbodiment, the "EF type" and "AF4 type" packets are
defined a, "~"real tinme type" packets (real tine packets)". The packets of
the other traffic types are defined as "non-real tinme type" packets
(non-real tinme PHekeishpwsdhiervehal bivckhdiageimhadieaehtbast Beati6s0. The

requi renent” indicating an allowable transm ssion delay tine is set to "100
ms" for thkadeERatippeB) mabkdds addwhlB inkrnfaiont eelvAE 3ty pe'idpatikieation The
Qos requirenent” is not set for the other packets. In this enbodi nent, one
"DSCP" is aisedtiddt eddosimhnivoeng it 33, a4 stakionamioritsosmmtr@dSOrRUihEY, be
associated with a plurality of "traffic types" depending on desire_of the
user. Fox' amiaapirs ciichitad? e signnb mealiindes ) ougys %gaali epcester L1Ude 8phdne can
take three ranks, "high", "mediuni and "l ow', the respectiva ranks are
associ at ed AL oK CireNEty 3By gecirculatps 30y geradip Antgppa e a ‘Fﬁ’é’ﬁb‘i%ttorcan be

previously notifjed of the existence of the i ual.ity of, the oye
descri bed ERFEE 40 fkdecodgr suicuit Ef'h% S?%ﬁ%ﬁ%ﬁ?f&l%%ﬁt Vite AN Héﬁnk
selection is. made by the user, ,the " Py S8 L. .10t he ffic
type" of tHbe'p‘EE‘EBP t’n‘ﬁ“%%&t% Ty A Rﬁir{%%‘%[rﬁlehéseq %t%?}(f;gnf_féj%@g{nﬁtt%oe glé‘{nél?t i on
is not nmade,b he ro 1 %ﬁ { S associated with the
"AF4 type" g%y‘%%f({aflfﬁ?fp%eﬁleg%gs{%ﬁ%lt?%tre%%gégl rcu!‘%d'_33 i's connected to the
i dentification Pﬁraﬁgt eﬁlb%éliﬁﬁﬁt,sefhé‘ﬂéﬁtiﬁ)d&tﬁfn' Qhdduyt CONtERN ¢hé Cgick 34,
the inquiry circuit 35 and the peripheral base station interface circuit
45. The QD%;JH?EHI'LQE{ LRl 35 ebhstdhitd B juddhé®t abey, WH0H jiebs HFlsethBe orQ0S
(buffer residence tinme in this enbodinent)" of the downlink packet in a
packet trapgptRsi@sy Sptﬁee?aémgkce)bnhuammwsaieﬂneaueue)ba@é dtheone3(f aatlat i on
priority control circuit 34, and judges whether or not the Coos of the
downl i nk pagietmbbilengutied. 1Ths @asurmhi dofjudgesciwheatther 33 may resnitas t he
Qos of the downlink packets of only the predeternmined traffic type (for
exanpl e, r eatesshmefqatkeqgi=mkets dtinymumi¢ated thptwerrk tihe pasdvbiadioned) andeheos
monitoring circuit 33 may obtain a ratio of the downlink packets with the
unsat i sfi enabole stotivhd Ozre setutede downl i nk packets. The Qos nonitoring
circuit 33 may nonitor a delay fitter, an error rate %PER),

transni ssi on rafléegpenimeeradhane mtafian keteriagsoeirenit A4 ?nWFé‘ﬁgﬁr ﬁgs?ﬁ?f"fier
residence tinme of .the downlink packet exceeds a deternj.ned t hreshal d
(val na"or bR SR NereTREe( MHEGE eI AP A P oR foeh GeAlDR (b EREs

it i i it 33.jud th th f t i i t
onur od. | obaet Rt ert e mE S aht "Ge JF Raf b D IRl e D B K phTdlS,
that th . t;he .d i j ) i wh
e buf 1 er iy A Tor R ERRBRCKH wiibd e FRBHERS ncbeatnd REE PG pbKet D"

threshol d ( iy {rement (allowed delay tine)" in FIG 3),
the Qos m%lﬁ?gkﬁ%bgl 12c§trtg%se%§9¢]ﬂd“ fies the inquiry circuit 35 that the

buf fer residenceyd par-gxaesdpriohty Hoadasl aiirduie d4t donesibated. a Heseurckhese( aos
monitoring circuit 33 determ nes the above described buffer residence tine
of the dowduppkepasikahitl fdnaaresbireviiensipieredsion|tieldaspankiet The stsoneck in

t he predeterm ned packet transmi ssion buffer in the selfstation priority
control cincui tsw@brasdom thinie whpprasses dobal sk peclkassoicesutfput hegket om
t he predeterm ned packet transm ssion buffer in the selfstation priority
control ci rouimuBitativhew{ibs tiomelsls atpteary dOiin gecoydance Wl (jBe jreguest

from the first base station (peripheral base station 30). The resource use

suppression release unit releases the suppression of use of resources for



29 Cctober 2004 of the Qos requirenent received fromthe identification
cirtrcuit 32 as the predeterm ned threshold. Wien the Qos nonitoring circuit
33 detects that the Qos of the downlink packet is ensur

nonitoring circuit 33 notifies the peripheral base stat %%@g?ﬁﬁ% 45
that the Qos of the downlink packet is ensured. The self-station priority
control circuit 34 is connected to the identification circuit 32, the Qos
monitoring circuit 33, the signal nultiplexer circuit 36, the peripheral
base stat i@t \Ielisqonbmqulul@ttth"léh rigwgi mabdle ataildrhéﬂpetnlqmwer@ndeasset}statl on
interface circuit 45. The self-station priority control circuit 34 includes
the packetretirasistor sgleane buomt shefirgrbashstatéepmerinkeral bade atipped)). The
self-station prjority contrgol circuit 34 stores the downlink packet

recei ved from trhée lewpiink; infarmptiar) Feegrver 34 %SﬁoﬂﬁéCthéGébéﬁﬂ?%ﬂcﬁiMet
transm ssi on buffer..in,acc wi.th the . traffic type rec omthe
i denti fi catyont EI) e d%‘Qnﬂﬁ ﬁ%r?attf%rec?’r?@rgaell ’fec%’t‘%’(g |ao‘i%°‘§¥418 |FtB;P EBnt r ol
circuit 34 Lze acket

Sol et o R EREAZER S b TR0 ard LB D et 1B e&aﬁa%e%eﬁ%gre?wgrk
downl i nk pacicety £r omeachy, pagkel, 4t a0am SSLanPULLELILY aceardapce i th the

priority of éac tr &% ¢ 5 pe; t ien ransmtst pac

t he si gnal1d€HJ:1¥i'ch1§f§%§'cﬁitr§let 36. The self-station priority control
circuit 34 perfornms resource control in accordance with the notification

fromthe Qos nopigd Mérﬁ%&dti&#bﬁcxﬁ@ 32nd doR@cPRtll RNl oW ARRL ShEinPAtidn St
acquisition circuit 44. For exanple, in accordance with the notification

fromthe QseRRNBUOIhQoS MdiitdridBciandt BReanethpbelfatathas pristy icontrol St
acquisition circuit. 44, the sel f-station priority control circuit 17 29
Cct ober 206434 3t erfior ﬁ?(eln}tmcmpﬁrmetsm beritifesod tradfiouypesf hatownlink
transmtting non-real tinme packets, packets of |low priority, or real tine
packet havpadrea remivgdfioar tigpdowntinlkninfdrenzdivm teekiver BleambhfQst sdquast
priority control circuit 34 perforns resource control in accordance with
urgency ofassopiatesived Hid e qmecontrol request fromthe peripheral base
station |nterface circuit 45. For_ exanp in accordance with the urgency

of the resourcelt ndeatfieatioan srepit ?%dﬁ%‘%ﬁml{t? dret Hvlank rﬂ?é"ka'F rpegiredt at i on
nterface rcuit .45, el f-station r 0 t 34
tenpor ar 110w devabinkistouna et redBuital sl ol h‘f%ﬁifteﬁ HETHORPRE i e
s wi thi rCEng bigisat FrRY it s e B8 BRGEELS SR PAugrRs " T
al I ocati on, SRR Qeintrt%cl;‘l’l%\“% éﬁmﬁﬂg 'cE'rcEFtGS 3.5. For .exanple, as shown in

FIG 5, the se statlon riority c ntro circuit 34 tenporarily stops the
transm ssi on ofrpagkel snedihda, tBE th(ﬂ% typ@ BP%&%@k@J id SESItYRAY with

resource allocation control request of | ow' urgency. The self-station
priority cahffsetv CddeuiPoird4 (DECPYL armiffeesxr dpsa thes boashirssihond ofa pRsket s
(non-real ti me packets) of the "BE type", "AF1l type", ":~F2 type" and "1F3

type in theecesewdfick daeibetange almesioastdaird doalémantatid for o enutesinof a
"medi um' urgency. The self-station priority control circuit 34 tenporarily
stops the amdRsnessindn(set l;mapk/et\sW(lﬂtfmng/é:ainlmhaBtepﬁdi{ﬁesvahdr&eeahtm}re
packets havi ng enough tinme) of the "BE ty "AFl ty , T AF2 type")
PUIF3 Cyped benilevafalat ghar. T iekct aue ot Diisissmhinig” aand st ies 4hkwd i on

control request of a }9 urgency. 18
indicate the “DSC of the packet.

However, the present invention is not limited to this Qos control
method. The traffic type of the packet may be determined by a method of
declaring the traffic type at the time of reservation of radio resources or other

methods.
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29 Cctober 2004 In the above described case, the self station priority
control circuit 34 can sequentially suppress the use of resources starting
fromthe packet having a large transm ssion power, depengl n

| ocation of the nobile stations or the like. Therefore, &@%&o&q&@ﬁ%tl on
priority control circuit 34 can suppress the use of resources while
reduci ng. t he nunber of packets which are prevented frombeing transmtted.
Furthernore, in accordance with a resource allocation control release
request from t{1giReFiRBeBAndasdesiraitian will eefraade of theittatld, typhe of
self-station priority control circuit 34 rel eases the tenporary stop of
transmi ssijn, afkehomidedle QbR quarkedis, useddkahss ahbbdimenti ority) or real tine
packets having a margin for Qos within the own cell. The inquiry circuit 35
i s connect ed tAsthe t£XfSicnppéd of ilregpaket used BBthisembndizieghals ShAWR P exes
circuit 36. In accordance with the notification (notificatiaon Bhat,Ihe Qos
of the doWbli Bktlpmekgpes sradefieed as daljosrs Shrpadite Forpardiaei (B &vPeuit 33,

the inquiry circuit 35 inquires of the nobile stzh’g}gn 10, \Myég’ is.a

dest i nat i bhsafret Henpeoketg (AE tyee’s aghaiBest Eifost t¥P% e ui WIbBBut t he
peri pheral base stations 30 (peripheral _base atio ist); fromwhich the
nobi | e st #lGort, tdei ‘S\riyare tf%ﬁ"r R &%‘ri ‘f]rfl%%‘else@ ¢S T#eigidﬁﬁgflmrﬁﬁ f’lﬁpl exes
circuit 36 is copnected to the. self-stathon Priori c 0 L CeN ot 34,

t he i nqui PY&itFc %Cﬁg?))tr%“’tsﬁ’émeﬁ%t&dé]ruf%ilr%@%ﬁ’BE{MTh?%*ghgﬁhﬁu tltrpl exes

[ it 36 | t] . t he .d |1 { [ ; f-stati
o ori ty biieroi prar b e SR (e P PP SRR MR PEIoRRY 2L 750"

and transmts mn%%%p%gﬁ%ﬁﬁ gygﬂéalpta%{%@g 9§ OUST ik rOSCP” 3 thd hgFencoder

circuit 37 is e si tiplexes circuit 36 and the

modul at or _¢i r.cuj <o TR8¢ der,gi FhSePrepe aties Bhetype t padlexerd 19

29 Cbtobeﬁygﬁofaékéﬁé? ?ggg?ggd Pgnggﬁetgignal nultiplegg? c?rcuit 36 and
transnitsl® @U@@QOded signal to the nodulator circuit 38. The nodul at or
circuit 38 1S connected to the encoder circuit 37 and the circul ator 39.
The nodul at or. ciLahECP8 oftlikit AF egpd/blase dieoddd” s 0R10108c ShecDICBnot he
encoder circuit 37 and transmts the nodul ated signal to ghe circul ator 39.
The ci r cul@koraB9yvp&cieenndeved2t o tHE 1668ulTieofDISCPE of thadAF: iweldasso
antenna 39", and the denodul ator circuit 40. The circul ator 39 sw tches

bet ween trgnsel §35i0ivoidddessi ng of the downlink nodul ated signal fromthe

nmodul ator circuit 38 to the radio antenna 393 gnd, L, o si pg of
the uplink nodulla¢ 8ASEPGmaLthe F M type/clagaizfek t]erfﬁa{)g@fﬁ}o e@%ﬁgdﬂfator

circuit 40. The denodul ator cjirguit 40 |5 nn ot he. \Gi I 39
and the dedod&F dype/alass Alevehe” dendHU or ?‘ﬁ%ﬁ? fgthgnégluiﬁeé@td%e
nmodul at ed uE)I ink signal received fromthe circulator 39 and transmts the

denodul at edlesiegRais {HMAL decoder circuit 41. The decoder circuit 41 is

connected to t de wal Gl i the sie e fpkeref
circuit 42. Thgﬁiﬁcﬁgﬁﬁ; cqf&éﬁi ﬁ@Pé@ﬁ%&?@gyﬁlePeﬁcgggd&”& glrll&léﬁ received from
t he denodul,at 0 1-Cl I cHi - tLapstidPE. thge dpsSTdedfsit@nalF topd/biassi gnal
derul ti pl ebé‘r %Fr%&el{éi%ﬁ@ﬁ%psi glélap%ﬂedrgjl trihpl exer circuit 42 ?g connect ed
to the decqger. ichrcubiidlby, the uplink information transmtter 43, and the
peri pheral "base station list. acquisition circuit 44. The signal

demul ti pl exer 42ydemgdp phiaes Ahedatasetleaiebiais 1868L0edThe SRSCRE decoder
circuit 41 and extracts the uplink packet and the peripheral base station
list. The shgnalF dayaMiaipiaues] 22is hetia anhe (DSOR efxtheachBdyapiciam
packet to the uplink information transmtter 20

4/level 3" 1s “100110".
The “EF type” defines a packet of highest quality in a highest priority

class. The “AF type” defines a packet in a next highest priority class. The

“BE type” defines a packet of a best effort type.

14




29 Cctober 2004 43 and transmts the peripheral base station list to the
peri pheral base station list acquisition circuit 44. The uplink information
transmitter 43 is connected to the signal dernultiplexer érgcglé 4%‘“ The
uplinl: information transmitter 43 transnits the uplink é Pheraff: he
signal demultiplexer circuit 42 to the upper network. The peripheral base
station list acquisition circuit 44 is connected to the self-station
priority control circuit 34, the signal denultiplexer circuit 42, and the
peripheral baseHstahhf8r, " ARtFRIGa6d [Ldiiels 430 3ThEcRRhePAISY défebasletosiat | on
list acquisition circuit 44 notifies the self-station priority control
circuit 340 tiee™r EATPEipertlads 2iwechetitplddrale gasealy akfated tetasfAHR t he
signal demultiplexer ciicuit 42. Mreover., the peripheral base station

li st acqui sipki,oMEityealtiasd8/1evensina 87 tibe gpesiaplyarefdrrbdde ast HF Dhypa”’st from
the signal demultiplexer circuit 42 to the peripheral base station

i nterface zid &AFttyn&clashe/lpeelsphter B arp geoestliyt iferredtems Ao dtivpeli t 45 is
connected to the S nmonitoring circuit 33, the self-station priorit

control circui tIrsdhis embadimepér theh Rty aands Al ¢ &9 i rackabyaresflef

circuit 44. In accordance with the notificatiop fromth s,.npnitoring
circuit 3333 t’%lﬁémeph@ﬁalpaﬁiﬁg@ Geal tiope ipﬁg]é‘?tﬁgce[r r%ﬁ??%gfggﬁr@ ¥s the
resource al |l gcation contr.ol request and . the resource allogation,control

rel ease reﬁ'&g‘éci t¥BeR SHR ﬂ%é‘??)‘ﬁgffsal ngpzeals g $iPg0 I’ie’ffﬁfi{"sc PILFRRIC PR f or
exanpl e) at in&@rval s of one or a plurality of franes) or as needed by use
of the perP‘?ﬁ]l‘é’ I base station |ist fromthe peripheral base station |ist

acquisition ol f gilldodd. (YN0 LhdditkbRhCnA «Ba8Gealabife! Mathane &lroult

45 receives the no FcAtion from orrng circuit at the

Qos of the, Jowal "2 admissich %ltéagbc%‘le 40Qd: RACHRY mis FAHOthCTBR EASL" Jdtet

peri pheral base station inte e circuit 45 determ nes the urgency and the

nunber of pefipheLN” BASEe SARt fyPES phékethi Thet R sRERLRBATAL" RABEL Sdtabion .
interface circuit 45 1s to transmP a resource allocation control request

accordi ng fi@: othet dlakRet@f downl i nk packets having the boa not ensured to.
ratio of the users with the unsatisfied Qos)". Specifically, as shown in
FICs. 5, if theld thisi embddintentysae SDHAR ishassocistdd sfitlednedsraffis typet nore
than 11 3", the peripheral base station interface circuit 45 transmts a
resource aHoseatiome PO megqubstasefciated| with arguendjtst of Gmaffef times”
peripheral base stations 30. If the "ratio of the users with the
unsat i sfi edeylingon"dasize ofihA UBEB and | ess than 2/ 3", the peripheral base
station interfage circuit 45 transpts aqresource [lo ti@n. ﬁontrol

Bl o ddoop

request of a "nbHf GFIMBIYERF R PRETOVINASAEE BT Olifa PPofid™30. If
the "ratio _aof the users with.the unsatisfied,@s" s "not. l|ess tihan 213",
t he peri ph&‘”ﬁ?ﬂ thyes rapkpi oh'&nt eﬂeglé"émci?% i 0%5 thea ASTRSEEVS Tl ALE
al l ocation_contr.ol, r. St. " Ri Qe e / h PEL pheral
base stati S%t'soufﬁfdlflvel?gf{gfehé%%e f Swe?%g E}Ea{%e%s atf&c‘)én_shgo' ?% %I\:EIE%I‘] tngQ _
resource ahta%ﬁag%@ﬁfbw thE@AUashed Sf the iRReh RS b ek MsvBiRebed i n an
order of the periphera

three ranks and select the image quality. Here, when the selection is made

by the user, the “DCSP” is associated with the “traffic type” of the packet in

accordance with the selection. When the selection is not made by the user,

for example, the “DCSP” is associated with the “AF4 type” by default.

The Qos monitoring circuit 33 is connected to the identification circuit

32, the self-station priority control circuit 34, the inquiry circuit 35, and the

peripheral base station interface circuit 45. The Qos monitoring circuit 33
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base station list. When the peripheral base station interface circuit 45
receives the notification fromthe Qs nonitoring circuit 33 that the
downl i nk packets has cone to be ensured, the peripheral se statjio
interface circuit 45 transmts the resource allocation c%ﬁtqugF%#@se
request to the predeterm ned peripheral base station 30. 22 28 Cct ober
2004 The peripheral base station interface circuit 45 transmts the
resource allocation control request and the resource allocation control
rel ease regwestors ridm &8oh frerffarheesilenets dimeain othigOembodineentd] fofsthe i on
priority control circuit 34. In the case where the resource allocation
control reduestinkpackétein apouketetranpmézsiomhuifonirasket traason spleguiiIedr e
transmtted in a constant cycle, the peripheral hase station interface
circuit 450k kel studiaxpaiosits copfrol ke chtsddr vl andgrsavherherot net thequest
and the resource allocatjon control re|ease request for each peripheral
base st ati 8A° 8bthadevabpkpagkeltP@nsUT¢t-G 6 shows a functional bl ock

di f h bi | tati 10 f, | ti i i,on. , The,. mpbi |

Station 10 | nol Hedler BIVEHITEPTET 5 P DO Gt O {8 B or

i it 12, d i it,13.. I, I |.t.1.pl | fcul 4

Chne 1248 JocPen SLTo . LBl AT LRGNt G fadie

peripheral obas, SHali o0, SEALE MELLEML{ thb DoMorPlobie it BRI AR bRRHL uni t
al ) &% enco 20

18, a sign rcircurt 19, an er circuit , and a nodul at or

circuit 21, Lnf Be+RIQRUATRI pabR&sPRIthPHE dhnsDAsRe Rsl 4N tBSALBf ghecui t
17 constitutes a second base Station information transmtter, which

transmts [og QLRI LRe{PEThP TR sathoRASENE leddcu@N3B nSdy) mvegRrdi dgahietegcond
base station of a high interference level to the first base station (base

station 30hnichrcess (RBERE oM 4 braastrasgies rafer afrthe Rewilidt phdet. st ati on (base
station 30). The circulator 11 is connected to the radio _antenna 1la, the
nmodul at or ci r cuBpedficalindwhes denbdifentresidence time f . thphdownlind padiet11

swi t ches between transmi ssion 'processing of the uplink nodul ated signal
from the meskdeds orprsidetarimingd thoeshiodd ferdie offRenreauinemeant allavegst delay
processing of the 23 29 COct ober 2004 downl j nk nodul ated sigpnal fromthe
Padi 0 ant ehime)lin Ti.t e thereurarsiorns CUFHIL133 MMIgesaRSCaRg? AEitheui t 12
is connected to

derpdul at of OBl BadkscnBHuPAEES bt HE BT ACCAeNIN PG RP o8 ved
fromthe Cicé:?t%'c:fiéi%ui% %4%?19% %}I;E?‘ &%gﬂ 0% %hé[ ngnlink packet is not ensured.

Also thereafter, when the buffer residence time of the downlink packet
exceeds a predetermined threshold (a value of “Qos requirement (allowed
delay time)” in FIG. 3), the Qos monitoring circuit 33 notifies the inquiry
clreuit 35 that the buffer residence time exceeds the predetermined threshold.

Here, the Qos monitoring circuit 33 determines the above described
buffer residence time of the downlink packet from a time when the downlink
packet is stored in the predetermined packet transmission buffer in the self-
station priority control circuit 34 and a time when the downlink packet is

outputted from the predetermined packet transmission buffer in the self

station priority control circuit 34. The Qos monitoring circuit 33 uses a value
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denodul ated signal to the decoder circuit 13. The decoder circuit 13 is
connected to the denodul ator circuit 12 and the signal demrultiplexer
circuit 14. The decoder circuit 13 decodes the encoded sit%néll Lro t he
dermpdul ator circuit 12 and transnits the decoded signal He §T%h§

denmul tiplexer circuit 14. The signal denultiplexer circuit 14 is connected
to the decoder circuit 13, the downlink information output unit 15, the Qos
nonitoring circuit 16, and the peripheral base station search circuit 17.
The si gnal ofdetulQdspteydreraent weteitedd deoml thepidoagifidationderoditd33i gnéhe
received fromthe decoder circuit 13 and extracts the downlink packet and

t he i nqui ryredEhmensingdahratdwid.t i pl exer circuit 14 transmits the extracted
downl i nk packet to the downlink information output unit 15, and transmts
the extracted iWdenr yhe dohenpeitppher eircuibs?d sledettonthatatbp @ps cefi tha7. The
downlink informati on output unit 15 is connected to the signal
demul ti pl esernlnk cpgaket s Freurpsntien Qgsn mepHEaries %{ﬁl@ht&’%mtlf&es* dbe put s

t he downl i nk packet received fromthe sjgnal demul tiplexer cjrcuit 14. The
downl i nk | PR heil hase statien dntarfacs 43 tbfn%il@ éoofvﬁheh&mf’e}miéx%ﬁ%ﬁé}sa

di spl ay- screen_ of the nobile station, a speaker thereof, or the like. The
Qos noni to?‘?‘sﬁtj"eéi rcuit 16 is connected to the signal denultiplexer circuit
14 and the perijpheral,.base stat.i S ChrCuitod7. T i i ng
circuit 16 noni ?ss‘?]ﬁég‘a&&% ?’Iﬂlﬂplgsﬁi §°6Hetgn$gocflhr$ém ,S%tisl ecjés %gmg 2854 29

%E‘c 32?%%%{394 moBitd i%EFQi1-a&P§3,atﬁelr é&gﬁ@éﬁﬁhﬁmd}é} e)"

COct ober 200 AR
for the do%ﬁ%ln’?%?ﬁ%lgélé{c ransmtted to the signal denultiplexer Circuit 14

at const ang;. . i ; e i nk
packet is 1%el%lg}tlf}trt gj@{ aﬂ'}%ep%%igh%%?tﬁiﬁl\%gtgﬁ (I:IEF tﬁgglﬂgn%ﬁ??gr@ﬁae@&gé of the

downl i nk pg@ﬁﬁﬁeﬁﬂ HaRk st hi6n RheSBIRI i e 45 affid Self-¥Raid® hrixaymoatrol eal
ti me packet or packet of high priority). The Qos nonitoring circuit 16 may

moni tor t hgirbuik faar iesdaetieephtlo® @hnihasttonblifoks fracket respbetivé beaffios
nonitoring circuit 16 judges that the Qos of the downlink packet

transm tteede@ the signal demultiplexer .circuit 14 is not ensured, the Qos

monitoring circuit 16, notifies the peripheral base station search circuit

17 of the judgn®he.sefheationi phertd chatgel sirenit 3¢ stoms the dewalinkipagket

connected to the signal denultiplexer circuit 14, the %s moni t oxl ng
tQrgHEedt pag

circuit 16Yyecmmckd Heomi tealidentificafien edr@iit cif ingbhe |pre

HOTLTi bat | GHIERNESIPROGEST OF A0BIARSAAI THE. Pt kBHERCREt TSR e B B ¢ he
mmasures. « et pacisrhae 1Ak Bs ineothi sor <G GirpoP S <Baush FEtdte Gy
st hav nglinsRpERrD s i detotn B Ao M Radebe | NS cend: ng order o
the above descri %g%e;lﬁg lVed &?{ogﬂ?l con®vd! ccir]cul_p 634E elibROehak BRE8CED atlon

search circuit _ rans he peripheral base station list to the
signal mul %wngfh?épgeye@yﬂ-&m 19ch pgethafambhbssidiehaméd fi S&dor@ndchwitithie Qos

of the downlink packet is not ensured. The uplink information input unit 18
i's connect gidif vt dfee ShonAle ¢l bd, Rl eiferC bFatishiits She dbenilink piclietftorthmt i on

input unit 18 is an input 2~
signal multiplexer circuit 36.

The self-station priority control circuit 34 performs resource control in
accordance with the notification from the Qos monitoring circuit 33 and the
peripheral base station list acquisition circuit 44. For example, in accordance
with the notification from the Qos monitoring circuit 33 and the peripheral

base station list acquisition circuit 44, the self-station priority control circuit
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29 Cctober 2004 interface for allowing the user of the nobile station 10 to
i nput data (including voice information), which creates an uplink packet
based on the inputted data) and transmits the created up]ink, pac to the
signal multiplexes circuit 19. In creating the uplink pa%i@f’,t‘ﬁieﬁgﬁhﬁl i nk
information input unit 18 sets the DSCP (traffic type) in a packet header
in accordance with contents of the data. The signal nultiplexes circuit 19
is connected to the peripheral base station search circuit 17 and the

upl i nk i nBértenticoarilnpuppressds We, uspms vepgprses farl trapsittinscneceal time

mul tiplexes the notification and the peripheral base station |list fromthe
per i pher alpabkets, paekqteref dewmutoraiys euirealitimerpproet haging g margiador Qo t he
uplink information input unit 18, and transmits the nultiplexed signal to

t he encodeyitlzinytgiawmrgellThe encoder circuit' 20 is connected to the signal
mul tiplexes circuit 19 and the nodul ator, cirg it 21. The encoder ﬁchuit 20
encodes the nullteptedkeiatongemerity o plecisih # OLPYS| RERAUTE; GORiTY W9 and
transmts the encoded si%nal t(% t he m)‘dula?%o'r circuit 21 The -modul at or
Circuit 21U IEHARSERE (RS IER Pleh dEHATTCE| FURTRHIBFORTEPL ToaUert SR e 11,
The nodul ator ,cirgcuit 21 nodul ates t.he. . o] ' fr er
e i e e R s e R i

ed si gnal e circul
(Operatio f.x r 0 i i SmE i
S e i e L e S R e e

accordi ng btagﬁtélhﬁoﬁr‘i‘%‘%@'}fmki%mthﬂ,e 18/ 8AE8tdtiod PeiodfaWonsol Fhit B4 S a

time chart show ng an operation of the resource control systemaccording to

this enbodipept-alily %ug?ﬁe%s&mh@ RACH FRBIb®Rs FoAtthasmBtignhdEsalt ieme0s of
t he downl i nk "packet. G 8 is atinme chart show ng operations of the 26

29 Cct obery 208, paskelsCH 160 Hri@litys vs trend imeqradket havihpissmempiodforeds i n a
case where each base station 30 nonitors the Qos of the downlink packet.
First, a deshin fiid ownweelll be nmade for the operation of the resource control
system according to this enbodinment in the case where the nmobile station 10
monitors the Qulnekamipde obwhe iabrve dereibedaressnemmakloration contrelregugpt 701,
the Qos nmonitoring circuit 16 of the bil e, s%g ign 10 Tpni E.ors t.he " Qos
(in this afsbarmem FIGt 5| Eazexamploms SO Y '{} i tecteltshation pyiority o

PER) , d transm.ssi t f th ket)" .at. tant . i f
b Hoval oIl PGt aaty oot BEF SianemiShiaf rioi &k BF FRETER O
t 702, the, i toLing.ci it 16.] . . f
Che donnl | HRC R BE cns QL Pt S hoklict HHIRRIANEORED, Qadat of A0S O

ensur ed. V\V{lleréntche Qos nonitouing circuit 16 judges the Qos of the downlink
packet to be en%‘ured, the operation returns to step 701. Wen the Qos

moni toring circgjl JArkUAERs Sidttyt RentRE afcdife3dowmpirkritpckbsi shaot
ensured, the operation proceeds to step 703.
transmission of packets (non-real time packets) of the “BE type”, “AF1 type”,
“AI"2 type” and “AF3 type” in the case of receiving a resource allocation
control request of a “medium” urgency.
The self-station priority control circuit 34 temporarily stops the
transmission of packets (non-real time packets and real time packets having
enough time) of the “BE type”, “AF1 type”, “AF2 type”, “AF3 type” and “AF4

type” in the case of receiving a resource allocation contrel request of a “high”

Urgency.
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In step 703, the Qos nonitoring circuit 16 notifies the peripheral base
station search circuit 17 that the Qos of the downlink packet is not

ensured. The peripheral base station search circuit 17 miagé%? S tzgﬁ‘l
recei ved signal |evel of the control signal (for exanpl e &%’ each

peri pheral base station 30 (indicated by "a' in FIG 1), and creates the
peri pheral base station list. In step 704, the peripheral base station

search circuit 17 transmts the notification that the Qos of the downlink
packet is not Ienthe eboandedcnibeperaisphBreaselfatasiont pripssy cortrol, pigcaiadki gnal
mul tiplexer circuit 19, the encoder 27 29 Cctober 2004 circuit _?0, the
modul at orcaoi segiient2ally tvepeessc thatuse of resgirceh Staing oM it Pegket

(indicated by "b" in FIG 1). In step,705, the self-statio riori.

control chadbgta rgeftranemiessdl FOWET oMPSOoHRT PBrt:f?ﬁ logatacn 85 tg‘f’ Ina%lﬁ’ﬁ‘%/on
control in accordance with the notification of reception,of the,peripheral
base st at$tehionsor the dilie hehpe ?rﬁhé}lﬁ%ﬁgﬁé 1% BIh V|°P’§f”°£§ﬂﬁ‘§%i A i reui t
44. Specifically, the self-statign,prigprity..co LGl i : e base
station 3TRISRBOERE 11680 {?ﬁﬁ%“&éé@“%‘iﬁﬁe‘ﬁ?éﬂ%@e@g‘%ﬁr‘gkgfsﬁ‘?&(#rett? ?’g‘ﬁgﬁm”‘%‘?i ng

non-real tinme packets, .packets ow priority, or real tine packets having
a margin P’(f’r‘eéges‘ éﬁoflhp?‘imtgﬁ%a%%nggee'l. In step 706, when the self-station

priority cont rﬁ{lrt‘}{e'i-@%é ;}lfla Al D deCe 8NV 8 et cPlliophgsilcohast releaké on | i st
fromthe peripheral” base station |i1st acquisition circuit 44 or receives

the notifjcation. g 5] Bhsd SR PRt Tkcapeiekeat 455 thotkeEndatied” from
t he nobi | gg@{eg??b%ﬂ%ge\ﬁegﬁ%ﬁ per? pheral base station list acquisition

circuit 44, the BaLPERLAL DPsGesdedtthonepbeddyatep of trarsmidsionrenmmt s t he
resource f ocation control request to the predeterm ned peripheral base
station 3Qedii nehe pheletly paeketisnoFl&y fiorityn @t egri7time phekefsl hawmngt fon
priority control circuit 34 of each peripheral base station 30 perforns the
resour ce aldgoatircQosonthinlthe owacedl dance with the resource allocation
control request (especially, urgency) received via the. eri.%he%g% base
station interf Zhe ioqnowyidrcdt 3Becemdiegtedstodds QIPTLBHORPE S et 8% or t he
operation in the case where the base st?tion 30 noni t. rstthe %ﬁ f the
downl i nk phcksignah multipleseurarvéont ol 18y3¢QH HEFd g}ieo Hojihgaton

enbodi nent. As shown in FIG 8, .in,st 01,, the ni i i cuit 33
of the badeotifieatiomtiag %n@?%?%tl}eh@‘“@g%EPﬁF?‘%tHP &%%Bg‘gﬁer‘rlgg{‘{nqgﬁgf@%
resi dence n%gnitoring cireuit 33, the inquiry cireuit 35 inquires of the mobile station 10,

J which is a destination of the packet, via the signal multiplexer circuit 36,
about the peripheral base stations 30 {peripheral base station list) from
which the mobile station 10 is prone to receive interference.

The signal multiplexer circuit 36 is connected to the self*station
priority control circuit 34, the inquiry circuit 35, and the encoder circuit 37.
The signal multiplexer circuit 36 multiplexes the downlink packet received
from the self-station priority control circuit 34 and the inquiry from the
inquiry cireuit 33, and transmits the multiplexed signal to the encoder circuit
37.

The encoder circuit 37 is connected to the signal multiplexer circuit 36

and the modulator circuit 38. The encoder circuit 37 encodes the multiplexed
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29 Cctober 2004 tine)" of the downlink packet in the packet transm ssion
buffer of the self station priority control circuit 34. In step 802, the
Qos nmonitoring circuit 33 judges whether or not the Qus of the downl.ink
packet is ensured, in other words, whether or not the bufP&cteles e time
of the downlink packet exceeds the predeterm ned threshold ("Qos
requirement in FIG 3"). Wen the Qos nonitoring circuit 33 judges the Qos
of the downlink packet to be ensured, the operation returns to step 801.
When the 4p9sl N@Béivedi REnCithe Wignd3njultighset harcutihedtQasdofrapmitiownt i nk
packet is not ensured, the operation proceeds to step 803. In step 803, the
sel f - st at b deddi 9ghilytochrtmedulatorouidui3dd.t enporarily suppresses the . use
of resources for transmtting non-real tine packets, packets of | ow
priority,' or r@&ak mhodelapacketst R8s ngneeated & bhe ercadss ciictHi %7 aRd then cel | .
In step 804, the Qos nonitor-ing circuit 33 judges whether or .not the A ~os
of the downtihtopaiket The ewslater ¢ifcwtndd Merdkate héPC‘%f{ﬁdnéigl’t e
buffer residence tine of the downlink packet exceeds th prqfeter kned

t hr eshol dreceQusl fusguithe rewodsicitpdt o3 ynd FFRpSHRYE ¢ smPg‘rl&aP% isi’ﬁj"ag]i Pcuit 33
judges the Qos of the downlink packet to be ensured, the operation returns
to step 80he cypBltteha?Qos nonitoring circuit 33 judges that the Qos of the
downl i nk packet. i s .not, ensyred, th raki o e ol N step
$05, in accor dt:;rr eCWUtlﬁchrhgé ﬁ%tCPPP%é? ggﬁa%llreo%c’fa h%& Fgﬁr(rzg% tﬁg’r ?héggg%ihr‘) cui t

33, the inquir jJcuit, 35 1 i f.: bi stiadyd 1 k&les S the
destinatidﬂ&%?xﬁﬁ%hdé Iﬁﬁkdgggﬁéﬁﬁogﬁgﬁgﬁiﬁg'pgﬁfﬁﬁgﬁg?ﬂﬁéggiﬁﬁatigns 30

from which the mobile Stat hS oPERN BobvLInRCRIUALH4tBE sighiArfieneiee. The
inquiry igwﬁ% %gsgghﬁﬁégg%bggfé%% ?Pplexe? ci%cuit 36, théﬂ%Q 29 Cct ober

2004 encodjng Gi5ckduiB B8 tohteady A @hnai K uidd Sfteptibr prbeasims of t129, and
the radi o antenna 39a. In step 806, the peripheral base station search

circuit 17,0f.1¢ hgodWAtd® sshalli #8ml@henedieauitbenped.phrethe desedsinge on

| ist as described above in response to the inquiry received via the radio
antenna llagscuith@ocirculator 11, the denodulator circuit 12, the decoder
circuit 13, and the signal ) ' '

The demodulator circuit 40 is connected to the circulator 39 and the
decoder circuit 41. The demodulator circuit 40 demodulates the modulated
uplink signal received from the circulator 39 and transmits the demodulated
signal to the decoder circuit 41.

The decoder circuit 41 is connected to the demodulator circuit 40 and
the signal demultiplexer circuit 42. The decoder circuit 41 decodes the
encoded signal received from the demodulator circuit 40, and transmits the
decoded signal to the signal demultiplexer circuit 42.

The signal demultiplexer circuit 42 is connected to the decoder circuit
41, the uplink information transmitter 43, and the peripheral base station
list acquisition circuit 44. The signal demultiplexer 42 demultiplexes the
decoded signal received from the decoder circuit 41 and extracts the uplink

packet and the peripheral base station list. The signal demultiplexer 42 then

transmits the extracted uplink packet to the uplink information transmitter
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denmul tiplexer circuit 14. In step 80 7, the peripheral base station search
circuit 17 transmts the peripheral base station |ist via the signal

mul tipl exes circuit 19, the encoder circuit 20, the nmodul ator circuit 21,
the circulator 11, and the radio antenna 11:,. In step 8@&?,0?‘99%@9 %her al
base station interface 45 transmts the resource allocation control request
to the predeterm ned peripheral base station 30. In step 809, the
self-station priority control circuit 34 of each peripheral base station 30
per f or ns résond cteanshasathomperiphera) bape @é@fé@@ldﬁﬁiet%tﬁh pater havad hase

all ocation control request especially, regarding urgency) received via the
per i pher alstdfamelist atquasitiontardualedd.circuit 45. (Operation and effect of

resource control systemaccording to thi,s e di nent C di to t,h
resource cont r&hesi/iﬁliélﬁ Bffoﬂﬁﬁélogrrﬁ%?ﬂ’isﬁ’éﬁf”f n%)ﬁéssgqq@gqcfgh ]bl{]‘igosilg?%?l ©
control circuit 34 s resses the e.of resources for. t uni cat i
bet ween t :ﬁ@n}ggélé%%‘ﬁégq%%hu%éganﬁﬂ? Hgﬁlrﬂ;{bWférrgfléf)flgtﬁa&%miltﬁglgcﬁ:gotrr%a{%%}é%:m t hI o
t he request fram.each, perj pheral bas tati.o 30, . 04
Accor diqnglti}? RldHE H@é’é‘ggtf’ﬁ‘{’)@o?{‘}‘%a?hg tg%%}‘%tﬁéhf S%/Qrcgié{g%t] %r%e@(c)ttﬁgggé? and a

station conir ol.ling the base stations becones unnecessary, thus enabling
efficient ¥ E’B’(}‘r‘ce control. According to the resource control system of

this enmbodi menip, t ﬁ&i{:ﬁ?&qrﬁ%e%ﬂfﬂnﬂllisQfachtl?siﬁ‘éﬁ_c‘ifﬂu'it hacanohecprd @ med in
cooperation with the Tesource control of the peripheral cell 2, thus

enabl i ng ttlﬂg P OMEREM 0y ddherdiRsrcandsd, e elidedtdessulifidedr difsdtidRes with
regard to the entire packet nobile comrunication system (Constitution of

resource copt ERd pRYYIRILAGESE Gtagot Anturfodi oealit 2)5. A Hes periphieoal basd be
made of a resource control system according to an enbodi nent 2 of the
present i n¢gnRbh ORstMabquisefiel enetit d4t hetifieavihegself-Ftedisrequiortty comfrebl
system according to this enbodinment is intended to perform "uplink:
resource (diashio3¢hdnhelecemndn of the Heriphaedltlerse siatipnflistefien theopienab

constitution of the resource control system according to the errbod&,rrent 1
will be redevhyltidexsr acbuithe2.r esMorewegoriiteo Pesiphesal assr dtaldoR olithi s
enmbodi ment differs fromthe resource contro s%stem accor di .ng L9 t@ﬁe
enbodi nent achivigitionatireié #hJEaRIMIE dihe3perBRErH opasenEtakiay {ish from the

identificati [ it 32, the i [ [ i35 L t.h ' b
it on | SEvakeRS rlsReE et (e gL ace AaCphdR P PAREG PFRE

resource control systemaccording to this enbodinent differs fromthat of
the enmbodinent 1 in functions and arrangenent of a Qos nonitoring circuit

51, a self-st at’kﬂ@g?%i%ﬁlﬂ'él&éé@%ﬁﬁbn%fe?fﬂcta c513:ui@|ﬂ5ji@ccﬁﬁ{dc%tﬁf@{;hé3%§

station interface e resource control systemaccording to this
embodi ment o) 50, (e Ebit! BOMHh Gel@RAHLACHROMLY Cntytdfar Gk dimf the  he

enbodi nment t the nobile station 10 does not include the peripheral
base stati ggysRafd bkl ditfon3list acquisition circuit 44. In accordance with the
| notification from the Qos monitoring circuit 33, the peripheral base station
interface circuit 45 transmits the resource allocation control request and the
resource allocation control release request to each peripheral base station 30
in a certain cycle (for example, at intervals of one or a plurality of frames) or
as needed by use of the peripheral base station list from the peripheral base
station list acquisition circuit 44.
When the peripheral base station interface circuit 45 receives the

notification from the Qos monitoring cireuit 33 that the Qos of the downlink
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29 October 2004 1 | and includes a transm ssion control circuit 61.
Moreover, in the nobile station 10, the resource control system according
to this enbodinment differs fromthat of the enbodi nent 1%4 ﬁé’iﬁ%nctzh@ﬂ and
arrangenent of a Qos nonitoring circuit 62. In this enbo er Qos
nonitoring circuit 62 of the nobile station 10 constitutes an uplink packet
judgnment unit, which judges whether or not the Qos of the uplink packet is
ensured by recognizing the traffic type of the uplink; packet directed to
the firstpdohse ist abt amsavede the apemphaw) base statien iingertne preshdt

predeterm ned for each traffic type with the Qos t he | i nk packet. The
Qos noni tdatengimEsrite 1rgedcoandHéembnber %é mxp%er@ﬁ%g? ?Eﬁ%g%“satongﬁ?‘ﬁ} cation
unit, which notifies the first base_ station 5;14base stati on.t30) of the

j udgment thieepetinbe@sbage stasianiRiokiasa cwEtt &7 IR STABI™ o 2oEPENEYT ed. The

Qos nmonitoring circuit 51 of the base station, 30 i.s .con k si gnal
demul ti pl dkwatenrenirol zequest @ceBlingktq 1 THtHRLS ‘g%‘”i‘lﬂ%lgg%?q%i%?&kgg%ﬁeea
self-station priority control, circuit The jtering circuit 51
noni t or s @h%nﬂ@’b@“@ét(al"'é‘%tdéﬁ?/ UgHE %?Lﬁzghed’é’lnaslj% % tﬁ%@e Ofs'?én error rate, and
a transm ssion_rat, t he uplink ket .| hi.s: 609 "with the signal
denul ti pl exer %?‘?Céﬁ?aﬁ{ﬁzasaﬁﬁg‘]vﬂdﬁleg?@mg)f ﬁié?h%r%%%ﬁ t he eggé%f VVJtlﬂﬁle upl i nk
packet is ens U%E%I Q3% Jsqu,%%#ge(fﬂﬁr 18", 1}l pdriléhdrab BUES esatiaCAseafagef or a
N

new upl i nRPS P4 are secured. In accordance with a reservation signal

recei ved from the nphi IRLLAR AdcMiidnicbat®l gaplestefrulidvw! epencgitocui t
42, the Q%léblgﬁorﬁlgﬁérgg%hgiafcui t1 51 notifies the self-station priority

cont rol CB?&HH e53e1‘? héval eaké bt@forsigdgnent whet her or not the resources
necessary ftor t}he upl i nk packet corresponding to the reservation signal are
secured. 32  POiHXtehRy of O udhenwithetl@ounswnsfict Qog” &4 rewre thﬁndﬁgect S
that the Qos of the uplink packet is not ensured or that the resources for
the new uphinksPacket/sar thenmiriseral bake sthtiogistarfaretcrduigde tranmpits g
notifies the self-station priority control circuit 53 of the det ?C‘%ﬁd

resul t. Waggbiurbe dPhsationi tartrolgreduestiaf 81 TRedBIY e RIEHEINSR i P1C Qi OF t hat
"the Qos of the uplink packet is not ensured in the nobile station 10" via
t he si gnalpedipiiekal pdse)xsdations it 43, the Qos nonitoring circuit 51 notifies
the selfstation priority control circuit 52 of. L ecepti ”
notification. Theheartiosfihe @ﬁ%’ﬂ"&ﬁ"i#‘? WAt Farc&’forscﬁsl t&o&é@%ﬁgﬂ{:acﬁ]%@dt ed to
the signal nultiplexes circuit, 36,.th s.nmonj teri L1 GUi t he
per i pher althpaperiphgralobasat 8t314k ’@l’tt?rgﬁ% %Yf“ut/\h‘ggn %ggiéﬂel f-%t%’tjsiog?l&d
priority control circuit 52 receives;h i j rbPBSse

noni t or i ngﬁkﬂc%“ﬁptcoﬁimb Hﬁfl‘l‘fsr!ieocfraes%%?cglggne et{solsisfj{%!3 19) grt fl% %gﬁnﬂgﬁ packet are
secured, the sel tai-St ation priority control circuit 51 allocates the

resour ces T8HOPF AHsmi ssion of the uplink packet, and then transnits the

all ocation resuyyl,d %Eg;%r il Eb§dcabtia0iond Bovicawhlieh shepedourtd allptaties
circuit 36. InSuch a case, the self-station priority control circuit 52
speci fies AGERASqARs itenw frahsiasdles seleated inoms ordai ofrthiernesipdzire} f or
each traffic type.” When the self-station priority control circuit 52
receives fy.omdithgostnonitoring circuit 51 the notification that the Qos
of the uplink packet is not ensured ox' the notjfication that the necessary
resources for thenethepparikharat Kese astetinst infesare $1rany 4Rh SRR ﬁﬁ?i nk

packet is a non-real tine packet, the self-stati riority CcORtr ircuit
52 post ponestifihetiah focathe RlosimersYIRg SWCH %%@aggbgﬁ‘:%" ﬁ%qk%"f\c 3ér")lhg§
certain period of time. Wien the self-station priority. nel..cl Lt 52
recei ves fronetthde@suaphi tt%SrReﬁB’l?ﬁr Lhi‘?e g;f%toﬁem e |%a‘8?%ﬁ8ttﬁgﬂt1§1§ g Qos
of the uplink packet is_not. 33 9,Cctabe 0 nsur ;
notificati ket FOUEtRe Rdeddon ycopﬁgoéu?%%%% ofec{q{%ggngﬁv ﬁ%l ?‘?ﬁ?tdggecrﬁ%ltn egr e not
secured, and ,\A,gll%n t.he USEQ_] i-nk Qacket is areal tinme packet, the self-station
priority cdfti rak basgifagon ¢ hporarily suppresses the allocation of uplink
resources to non-real tine packets. Thereafter, when the self-station
priority control circuit 52 receives another notification that the
necessary resources for the new uplink packet are not secured, the
self-station priority control circuit 52 ,notifies the peripheral base
station interface circuit 53 of the recéption of the notification.




The self-station priority control circuit 52 perforns resource control in
accordance with urgency of the resource allocation control request fromthe
peri pheral base station interface circuit 53. For exanpl i CC ance
with the urgency of the resource allocation control requggtdélpg?ﬁﬁ?g

peri pheral base station interface circuit 53, the self-station priority
control circuit 52 tenporarily suppresses the use of resources for
transmtting non-real tine packets, packets of |low priority, or real tine
packet s havi ng Thenpsfp erhbba&Z etatiint hiterfatrecioowit dél trangpits egowycet he
above described resource allocation control request is shown in FIG 10.
For exanpladlocaisos kontrol nediledt argl theheesourde- allasation gontisd irelease AEAWEStc r cui t
52 tenmporarily stops transm ssion of the packets of the "BE t ;Be',' in the
case of r domildiany pehip heesbbassestatipn Gt tiodhe EHISBILON SFIELY CBFt’é) THGWE
urgency. The self-station priority control circuit 52 tenporarily stops
transm ssiddn of the packets ~non-real tinme packets) of the "BE type", "AF1l

type", "~==1F2 type" and "AF3 type" in the case of recejvyi h esqurce
al | ocati on contlpofhg é&ﬁ‘és‘?ﬁ%‘fe éﬁe MESP e B ey C9y T fé&&#o%%{i 04 The
self-station priorjty .control,ci,rcuit 52 L agd.k : SR on of
t he packet'$S¢HGA -ardé’ﬁgtl?? ﬁBHHSE E%lf%seaﬁe&lﬁfe %ga%’%)th %E%gtﬁﬁ%%lg Q‘ﬁ“é’%ﬁ%&em%’g% h
time) of the "BE iypet "AEL.typet e AF2 Lvpels chdfid (hepexistitde ofli t ype”
in the cas eo?mrl%}é%l? ihr?ﬁ’et%r%tlgﬁe{gga?rgae&zﬁr%%gﬁ%ﬁh%ﬁtroI rlgquegta of a

"hi gh” ur ganes ‘celgglotcgﬁoﬂl&i{ﬁ'ogﬁé dsPeGhdCRGestliRe MlobatitRcbBirobrdlondd Y
control ciTcuUit can sequentially suppress the use of resources starting

fromthe N9 e phal gt dsbaBStid:$ S0 9N apevetantdgplendi ng on the
| ocati on glfae%thﬁgeéfr?g%?éi:e%set éjti ons or the like. Therefore, the self-station

priority controfrcei € GHblvs B2 fGanicnubpleksdinemmsd eath meskily skionhild dor

reduci ng the nunber of packets that are tenporarily prevented from being
transm tt eghy] Funt hermaficalidnacthe dasidl wiational® ésdudes aatitadaiorohl,gont r ol
rel ease, request fromthe peripheral base station interface circuit 53, the
sel f - st at.i @rlipramenhy antr dtmodwnlatit cEeuit el e s decades citrwibrldr ¢ €831 ng of
transm ssion of non-real tine packets) packets of |ow priorjt or _real
time packedembkiplegen cuengh 4 or dovenlinle ARG ERYY .“nThelyspe?i Bner al
base station interface circuit 53 is onne%t ed to the .sel.; é%a%i g@plﬂrﬂi{ori ty

control ci mowitorBe cirenisdéordRAERGEY PAPRSTHAT FERSH BHH

self-station priority control_circuit 52..the i a i
interface Eifﬂgﬁﬂﬁi"?;:}%?l*&h% & ?ﬁég"raiégﬂtrtgele}é rrcgiczzde‘lllt? ?2% J(i:%%tg régﬁléi ggaﬂ’g{s}t and

t he resourgs al ocat{l@ig c_ontro{ ?el ease request to each peripheral base
stations 38Vi G2 BPHRETHIY ¢or exanple, at intervals of one or a

plurality of frﬁgre tﬁ?e ggnb%%li&gﬁg,eghe peripheral base station search circuit 17
constitutes a second base station information transmitter, which transmits
information (peripheral base station list) regarding the second base station of
a2 high interference level to the first base station (base station 30) in
accordance with a request from the first base station (base station 30).

The circulator 11 is connected to the .radio antenna 11, the modulator
circuit 21, and the demodulator circuit 12. The cireulator 11 switches
between transmission processing of the uplink modulated signal from the

modulator cireuit 21 to the radio antenna 11, and reception processing of the
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When the peripheral base station interface circuit 53 receives the
notification fromthe peripheral base station interface circuit 52 that the

| oos of the uplink packet is not ensured, the peripheral se statiqn
interface 35 29 Cctober 2004 circuit 53 determ nes thezgﬁfgﬂ'&‘ifaiﬂqg t he

nunber of peripheral base stations, to which the peripheral base station
interface circuit 53 is to transmt the resource allocation control
request, in accordance with "a ratio of uplink packets having th S not
ensured (dowalink ofodusaed sigeal fraa the edior arignazobls tgfhe Li’é?gr"é‘ﬁf*&
insufficient resources allocated". Specifically, as shown in FIG 10, if
the "rati eirofutusers with the unsatisfied Qos" or the "ratio of users with

insufficient resources _allocated" js."not re.than 1] 34 i.pher al
base station i Aterfemedaiaterpicus Jtzr hsng?ﬁ‘feg&t‘ﬁéo F@%(ﬁjﬁrrcgéaté)% ri?cgﬁ{iobﬁlﬁ%cont rol
request of a "low' urgency,to, one, qf . the peripher |Rgaa@ If
the "rati ¢lesplays@Frgiflen %fhé Cl%%\ﬁﬁgﬂﬁ t %E Cgerﬁé%@afe%aﬁegmgg uz%er S with

insufficient resources, allocated: is jnor 143 apd | gesisihan 3", the
peri pher aldopadEls sigPgh F4ELE agf O r%lg})tc%gn?ﬁrghn%m {'s the resource

al l ocation, contr,ol reque f . Lt yggency to two of the peripheral
base statict?Héocg ?{eldfmgﬂ%lséortaeicgecggaﬁ%ié@sl with the unsatisfied Qos" or the

"ratio of userspyi fh.ddasWihe £54s beSMMEE S0 8hé dealodiiilatos clrwlit IBsmad han
21 3") the peri ;%%gr g?“ﬁ‘%?&%ﬁ ati onsi nterface circuit 53 transmts the

resource ahl ocati o contilAbcdreaest of. aThbi gécoder geronyt t18 tlheasiesothe he
peri phera?tlhﬁaglétnsl?gti or115 pgox 1V\hen the peripheral base station interface

circuit 53erfc%a§é1 \ves, JIr REht b Sebdodsilator @iveniti d2iand temsnuts the clecedsd t he
notification of defection that the Qos of the uplink packet is ensured, or
the notifigahhop W deistcddmultigiatertdmewtebdur ces necessary for the new
uplink packet are secured, the peripheral base stat(Lon jnterface.ci r.gc:uit 53
transnits the rEsestgml aldnodsiplome: chrmitold peperrretet i dae deoqaroireut

predet erm ned peripheral base station 30. 36 o ouit 16
13, the downlink information output unit 15, the Qos monitoring circu ,

and the peripheral base station search circuit 17. The signal demultiplexer
cireuit 14 demultiplexes the decoded signal received from the decoder circuit
13 and extracts the downlink packet and the inquiry. The signal
demultiplexer circuit 14 transmits the extracted downlink packet to the
downlink information output unit 15, and transmits the extracted inquiry to

the peripheral base station search circuit 17.

The downlink information output unit 15 is connected to the signal
demultiplexer circuit 14. The downlink information output unit 15 outputs
the downlink packet received from the signal demultiplexer circuit 14. The
downlink information output unit 15 is configured with, for example, a
display screen of the mobile station, a speaker thereof, or the like.

The Qos monitoring circuit 16 1s connected to the signal demultiplexer
circuit 14 and the peripheral base station search circuit 17. The Qos

monitoring circuit 16 monitors the “Qos (in this embodiment, at least one of a
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29 Cctober 2004 The peripheral base station interface circuit 53 transmts
the resource allocation control request and the resource allocation control
rel ease request fromthe peripheral case station 30 to tg sel f - ion
priority control circuit 52. If the resource allocation %ﬁyfkﬁeﬁi?géest and
the resource allocation control release request are transmtted in a
constant cycle, the peripheral base station interface circuit 53 checks the
exi stence of the resource allocation control request and the resource

al | ocat i Ofe]G@NItEA), ahehi@as eate(RIER), dkh teamsmiseidrpteed] fopstbe davemlivh 30 in
the constant cycle. As shown in FIG 11, the uplink information input unit
18 of theyymbt| erostsatitiod 16 tise ceipnelctdesnuloipidrert chmsiti d4i G contipot
circuit 61. The uplink information input unit 18 transmts a reservation
signal i nglteslialg bhé pwlabéiwhebhpe andot HaeQRosregthy clesmiinly packet 1s
transm ssi on del ay, packet discard rate, transm ssion rate) etc.) via the
transm sseéduredntrol circuit 61, the signal multiplexer circuit 19, the

encoder circuit 20, the nmodulator circuit 2?2 1 ”i}e @ircogltg)tﬁo% 111. E\nd t he
radi o ant enna The Qahewmitoving sureh Homabmarieyiie 898 nfTEPe8 t o the
uplink information input unit 18, the,signal.multiphex I cul and
the Qos npacktesrof nglicthepredesermmed tratficd %g%ﬁxegﬁ)b?’orl%g}:ﬁé:eu#%&g%%? et ches
out (extracts) the.uplink.pack fromth a 1.§SI f and
t r ansni tspﬁﬂ%?tf@{] g?’%ﬂ P(“\‘é%?ftg’gct@%? i f"h‘l{ﬁ*b%c t% hggl talil?%l% nIi(& glsllgg%l tg%wer and

atimng of ,transmi ssion i ccord | an instruction of resource

al | ocat i oguﬁf%ﬁ?%‘a]‘émﬁa@élesqr}a@fgg??&ﬁ&qﬁ%%&%'s nmonitoring circuit 62 is
connected to the transm-ssi ontrol cclhrcuid fdca@ndhhhehsl @ual ofufHel pl exes
circuit 19. Thg%%atrl?ﬁnicfoor%lbgrﬁgé}%%i?%éu? mofitors the "Qos (in this
enbodi nent, at. e N Hardib@ dotdf tRE sigsildenaaltdylexeQirCaitobéris20@4 ti ne,
t he del ay dtoi'vtlihé]rk, %ti%lé&eﬁraors rlate, and the transm ssion rg;heé" of the uplink
packet withi HRagketmbhass A SGicoit hofdaifiaf thdheetiphesali baseontadion r ol
circuit Gfgsgﬁ%ﬂﬁugggs V\rk%et herﬁ%r not the Qos of the uplink packet is
ensured. The, APSrARPILY @Fithgjeddmment. 62 can al so deternmine a ratio of the
downl i nk packets having the Qos not ensured for a_ predeterm nfi{l eriPd of
time. Specificatie/pesblera basQutatom sérrchsitcnit bhiseannegiasepstisngisna
predeterm ned threshold (for exanple, a valve of the " fgos rd[qui re.rrenL

(al | oved dimayltilesh’ cinoufl G4, 3he Qe WOSIRBME 6HCHY dPr A% '8 F&#Ges t hat
the Qos of the uplinh packet is_not ensured, and.then natjfi t se
stati on 30maitipleser esuuit A8per bt i BIFPONSG egoout?’(?e 183“??’0%0&3'? lé?n g%gg?di ng

to this enmbodinent) A descriptiopn wll, b e f.or..an rati e.
resour ce c@nnbiplsl)y@t @lﬁ?‘éﬂécﬁf 8y it etll.’)?t}f’rﬁagm S&flgr%tﬁ?n v&gtgﬁ t?‘éf%‘%‘eg%g?o t he
drawings. FIG 12 is_a tine chart ow. n e olnk it’ 880 e
cont roIg sydremink dediehgist 8ot APENES o%\%?}g%@]icfﬁo%ah%ys@h er {eﬂatﬁ hteqﬁogliiige
station 10 tr aﬁs LtS L h?ﬁﬁéﬁ I%éélactrf Qe EiF}%Faﬂ@s th3 veSeided istBhainavdls -

showi ng anPYpeReEd FRsH ource control system according to this
enbodi nent _in a case ere .t Bi @18t Bt 0thel PeflpRErdldiaskr asiont dhe
o Snfndf SEaHIC(r Reame CRICHDIC

reservatio a description will be nade for the operations of

the resour 110l SHSHEINAGaeE didibrt Dst hisingrthediaritterahbasrestadionswher e
t he nobi | egg%lgg%t%gfft rlsansr?i ts the reservation signal. As shown in_ FIG

12, in stepyl20dnoddis deseniald adesiofiad abeve demsivet received sial dpyelhk
information input unit 18, the priority control circuit Gl the ,si]gnzgl
nul ti pl exergi p&uhkerhd bakbetaricndeardi cicait Wotharntransaitatls PEFPLETE 21,

the circulator 11, and the radio antenna 11" of the ,
hase station list to the signal multiplexer circuit %9 together with the

notification that the Qos of the downlink packet is not ensured.

The uplink information input unit 18 is connected to the signal

multiplexer circuit 19. The uplink information input unit 18 is an input
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29 Cctober 2004 In step 1208, in accordance with the notification fromthe
self-station priority control circuit 52, the peripheral base station
interface circuit 53 transmts the resource allocation conér I ' fst to
each peripheral base station 30 in a constant cycle for 2 ﬁ%b@f g{f
intervals of one or a plurality of franes) or as needed. In step 1209, the
self-station priority control circuit 52 of the peripheral base station 30
performs resource allocation control in accgrdance Wi tB tthe. r%ﬁogrce
ved e

al | ocat i omtodnter dor radlpveing Hepatienl ¢ly ther gerde) stadios; Ui PPWie SR i pher al
base station interface circuit 63. .I.n step 1210,..comuni cation befween the
mobi | e st@miledinpveise infanadion) s ARGty Arefies §‘I‘SPBPPE(PB§(@€§%@|53@SOH 39 on

| evel and a transm ssion timng. in.accordance with the jinstrycti: f
resour ce APMEEEt idghar Bgh ttﬁ@“ﬁg%% E]}eatqr‘c’)?]tego .upw’ﬁl tpélﬁﬁitz ﬁ tt{ﬁeé%%f) :
nonitorin ircuit 51 of t base. station. 30 A : upl i nk
packet inr%ﬁlﬁtépg'r‘@%éjlm st Pf%?@?gﬁngcﬁgclfﬁq%rﬁﬁgga?é% ’ g‘?‘%b‘i’?gi‘?ﬁ% eatggg P

nonitoring circuit 51 j her. 0 ' cket is
nour od. et e et Hasth HsdkeEtin BBt et e dRtenat S
operation returns to 11. When the Qos of the uplink packet is judged
not to be“’gﬁsﬁ?%%?tstqﬁzhgggr%%ti on proceeds to step 1213. In step 1213, the
sel f-station p’[‘ilgrsiﬁﬁ’alc&ﬁtl‘{iﬂllex&i el PRibohhetb@se thkapdriphaal pesé or s
resource allocationcontrol. Specifically, the self-station priority
control cifewint «S&chempariarit wndupiy epdiedk infermationfinpesounites f ofhe
transmtting non-real time packets, packets of low priority, or real tinme
packet s hgihAg nfuiBlgtet dieduifs Euitiplered tee owtification apd heeperipharalyhen
the Qos nonitoring circuit 51 judges that the Qos of the uplink (E)a ket is
not ensur bdse¥emnidy lishérabahe meigharbbbape statiok sagrch czgmegtlgb%? 2664
allocation control, the peripheral base station int ggf acg circuit ﬁ?‘?,

t ransni t s uphielrpsdet deonalthecenlindh informption iggut sty 43¢ ARd Fraailf difed
peripheral base station 30. In séep 1 I_lg0 the self-station priority
control ciratiplessl sgnakie theransaestirgdtelst ati on 30 performs the resource
al location control in_accordance wth the . .resource Lan. . @l
request especi alteyencgagRiRGYyL e@#@&&e%g tp ﬁ@eﬁﬁ?ﬂgﬁ%{#@?ﬁ%%%e@g%% ilgn
interface circuit 53. Secondly, de :R% 1.QN, , ; ed

oper at i on &l tﬁﬁemP ‘éld’ﬁ?’c%lr‘é‘blﬁ%érlbﬁrhsey%f{é)r%ggg%gwﬁ r?ge%‘o%dtgﬁigge fggmi)lg im%ent in

t he case wher he bi |. i d nojqgt \ishle RS ehv@lddon
signal . AS'SH ofrhr{gfecfl%fl?éf, %{ﬂﬁﬂ tlge:gerlglgiéi‘fﬂm}l%ndﬁz%%l f-station priority
control citguit r [ heseiification fromthe Qos nonitoring
circuit Sfl%clﬁéaltm?%g %@%ﬁﬁ%@ﬁaﬂgl % nk packet is ensured, the self-station
priority contropy,Cidoauldtor Sacalt Deat@aneedubate dodérecivpiit R graktet, and
determ nes the access conditions for exanple, nean transm ssion

i nterval ) -gfn@ach 1T affficCriodniatot Rirstidp2 1 30 ulates el énoodadienyr frem ty
control circuit 52 transmts the result of the allocation to tlge rmb]i[Ie
station 10hvichcbher sirguigl20mild irpheméts thiermodulage sighal entyercwptautt 3 i
the nodul ator circuit 38, the circulator 39, and the rag{i.o antenna 39,. In
step 1303){(Cpematinhodréamrbetonael sstemEbrotding & s emPodieRHe base station

30 is started under the access conditiqgns for exanpl.e, nean transn ssion
interval) of eathdescaiption tPebs ﬁn%‘i‘%é}?o‘%{h@@e%tﬂwl tolﬁeﬂheng?sroﬁl@%‘? %ﬁﬂ%)l%?

FesoHree a;}lstggl?lt éc?:grc{i;gTott%?s Ez% gdlségxgtl A3 %erence to the drawings. FIG. 7

is a time chart showing an operation of the resource control system according
to this embodiment in a case where each mobile station 10 monitors the Qos

of the downlink packet. FIG. 8 is a time chart showing operations of the
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In step 1304, the Qos nonitorng circuit 62 of the nobile station 10
nonitors the "Qos buffer residence tinme in this enbodinent)" of the uplink
41 29 Cctober 2004 packet in the transm ssion control ¢ircuit 6 nd
judges whether or not the Qus of the uplink packet is enéﬂr%?b?ﬂéﬁt he Qos
of the uplink packet is judged to be ensured, the operation returns to step
1303. When the Qos of the uplink packet is judged not to |ie ensured, the
operation proceeds to step 1305. In step 1305, the Qos m)nitgri ng ircuit
& noti fiesotthe dagelstyatémne@ordingttotthes epdodmepein gl $35R PaATKE2FE not
ensured. In step 1306, the self-station priority control circuit 52 of the
base st atbo® $@t1par&OGnnnltDrﬁethee@%?ﬂ:@mé}q“ﬁgH’tl‘iB Kebntrol . Specifically, the
selfstation priority control circuit 52 t rarily .suppresse se of
resources for Firghs#i @Qﬁcﬁ@tﬁénwﬁlig?e Prafie S}g}gﬁé‘i QP%ag‘&%gtosg %% ?%%fv)}hggéjori ty,
or real tinme packets having a margin for. W Hhin th I g, 1N step
1307, whefPlithe @@ﬁ?@hé?C&FdW&s@nghlgtq%%Oqlmgoé‘?flgc@ec?%sgu‘lﬁ’th Bé\g tﬁgcﬁéfﬂ\)/%% from
the nobile station 10 anofher netJficatj.on t the Qos of the uplink
packet i ssHéoneHsma@ators fhe %Pioghlé? g?“ﬁiégfegpgpg(%ti'on interface circuit 53
transmts the resource. allocati ORI Oly,f BFLESInit Fihd @i ARdES @F Fheed

peri pher al basébég‘gf“irb}f’ g;ga Iaihng{%é%) ?%‘Slfhet ﬁg Jelt-station priority control
circuit 52 of, the .nerji -PARS Gl h Ois R RREIMeh fEattIBast BBotme of a

al | ocati oﬁ“ogjélﬁtsf 3?18?&06{@%%?5%%6 v(\ﬁsh t he resource allocation control
request (speciaklYan 2HA HitBIPWTOCAGH)a teeBeslonirats bé themiaphetalatbase
station interface circuit 53. Operation and effect of resource control
system ac%@{%&iaﬂg Laethils erbadk mabivhliAke padkety trandthittedstourtbe stnalol
system of this enbodi nent, the selfstation priority control circuit 52
suppr essegichhgtipsecedficircapolt.ces for packet 42 29 Cctober 2004

communi cation between the base station 30 and the nobile gt ation 1% in
accordance wi t iptdiep ri@quehe Qosomonitomngesirpht gl iudges veieipppRY gt the
Accordingly, each base station can autopnomusly control . the resou.ccégg, and
a stati on Gansfrtdel davenlitle phelost teansmiied bethsuignahdepalinleser ReUtddap) i ng
efficient resource control. According to the res r.c& con%rq%oss%sft of
this enbodinemuredhe WeewtheeWed mtppitonner HeC gep Lag, Py performed in

cooperation with the resource control of the [ ral | R
enabl i ng tdwevnlipk SReREN B e?ﬁ'&e?pg‘%?p?ﬁ mgfrgg% rlg\r}% %5807?# resources with

regard to the entire packet hile ¢ i i A=Yy | drsicid hed
above, acC‘B‘P%P?*F@“*E%'“?£81r5?%s]re&)&udlgﬁ\§gﬁf[| on[!f %ﬂsle&?ggource rclzlﬁr%l)tarol of the own
cell can be perforned in.. ' I,tfyd he resource control of the
peri pher al ©! ‘Ich,’tthr?LPspeéﬁtalgﬁqglgg‘{et% %Q(??rp o@errent of the Qos or the effective
use of resourceg ge%h?ﬁ@.,ﬁ%f@somtoa&o@w GERACE elotifRBithe eipherathbson

: e ba

system Specifica e station of the specific cell tenporarily
Suppr .essesstta%nusfe%ra{ CIRRRAUIT Eifatf e QoS of €iRd dbwnlinkgudckes s pakckeswred: | ow
priority, or real tinme packets having a margin for Qos by the base stations
of periphefqgl seldiferhh@bss @patism saffobctirtuie Waseasweesi e viceived sigadlfic
cell with interference. Accordingly, in the above described, specjfic cell,

i nt erf er engef rMipecbpivel aigred| ffer iesan@é@c@BICHSdOfp%%tpem 1"41 @8tised by
exceeding the allowable delay tine_of the transm gsi on. %f q r eal ttjp.fgrrg
packet or paiet 3diisdinaded husedinyI6r Ahamicseains the PErRhsTalhase sip

packets is reduced, thus enablingthe inprovenent of the Qos satisfaction
and the sys$iseém capacity. 1JSpecially, in a mcro cell with a small cell

'([j ihgnerr:)gir | ce)r s? af ﬂ; |,$§g1§,r7gétl,g?{ezﬁ%lﬂ}glpergleg%eaétia%%n@Ql‘éheci(f&mait?é‘ﬁéxﬂﬂ:%d:h%i nce

notification that the Qos of the downlink packet is not ensured and the

peripheral base station list via the signal multiplexer circuit 19, the encoder
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43 29 Cctober 2004 unevenly distributed in each service area, the effect
of the inprovenent is even nore renarkable. According to the present '
invention, in the case of hand-over, it is possible to id. the ced
di sconnection of real time conmuni cation caused by insu?%?bpgﬁfrg@g urces
in the cell to which the nobile station noves, thus nmaking it possible-to
inprove Qos in the entire system Additional advantages and nodifications
will readily occur to those skilled in the art. Therefore, the invention in
i ts broadeficais s tthe imsodidtitdri eirdvet 21 ptheharedetirf 1 et thd stadindinteena
representative enbodi nrent shown and descri bed herein. Accordingly, various
nodi fi cat ilanEndiaytdkbyrideinFItolit departing fromthe spirit or scope of the
general inventive concept as defined by the appended clains and their
equival ents. 4In stpe T, otfer selfeaativmriority] egrsel circurt. 34 ¢feblfut@ge cont r ol
systemin a packet nobile communi cayion, environpment including first base
station, ataegonyd mestorsisatiesniandahosHslmy 0BER iléln,aC?WélaPé%oW?t@e tE?)nt r ol

t trolli d f, ket ] icati bet h
TObi | & o1 ADHGRIHAR OEREIPHIOTLH SHF BELP ISP AGE AT BT IR PHb AOR G B Re
tation, th tem. |.yd Lo uni Lded. | - first b
Station, Pore plahdsarenheog cstiichE: abetrely PR TRt BT ea"
bet the fiyst b ' : ' i i
g ng wERYEl P ort cha oty RatioR T REPoR Al Sl B M e ot

communi caled, RELIESNbETIAA nBESRaP LAl BRIANG, bAGIPLE oy $hadiign ot e

secured; a second basé station interface, provided in the first base

station, f.0r fEAUESILNOLE NS -SEHARENDRS Qos Wit hidntHewenipgll.ess the use of
resour ces l%let?l t#ga%Q{os ofvtﬁe packet is judged not to be ensured or when

the resources ngcgsganysf ahehhehdackatatse jrisged cowtrol eiteeits8duagadn and a
resource use suppression unit, provided in the second base station, for

suppr essi Rgeditgs tise pofiphesdicesthton pe Ketm chenpenipberalobadsestadion liste
nobil e station and the second base station in accordance with the request
fromthe ficgaisitiasecistati &, odFeceives the notification that “the Qos of the
downlink packet is not ensured” from the mobile station 10 via the peripheral
base station list acquisition circuit 44, the peripheral base station interface
circuit 45 transmits the resource allocation control request to the
predetermined pevipheral base station 30 (indicated by “¢” in FIG. 1).

In step 707, the self-station priority control circuit 34 of each
peripheral base station 30 performs the resource allocation control in
accordance with the resource allocation control request (especially, urgency)
received via the peripheral base station interface circuit 45.

Secondly, a description will be made for the operation in the case
where the base station 30 monitors the Qos of the downlink packet in the
resource control system according to this embodiment.

As showh in FIG. 8, in step 801, the Qos monitoring circuit 33 of the

base station 30 monitors the “Qos (in this embodiment, buffer residence
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29 Cctober 2004 2. The resource control system according to claiml,
wherein the first base station includes a second base station information
request unit for requesting the nobile station for inforgatiqn regardi ng
the second base station when the Qos of the packet is juggéﬂgﬂB?' 4he
ensured or when the resources necessary for the packet are judged not to be
secured, and Wierein the second base station interface requests the second
base station to suppress the use of resources in accordance with received

i nf or mat i imeYegartHe nigwimls pecked ist thd packedrtdansoission bhfenwbithe selfat i on

i ncl udes a second base station information transmtter for transmtting

i nf or mat i emtioagandiitygcdieclseoontd3base station of high interference level to
the first base station in accordance with the re_qgest romthe first base
station. 3. Thb steo8PetlcroMos choBieTiBm ArHdr 87 AHES ¥l (F)]ﬁ?ll??\ﬁﬁért@?n t he
judgnment unit judges whether_or not the Qos of the.packet, is ensured by
recogni zi kigs oft thef dewntipleraskeh ip sagdte dnﬁﬁg%ﬁ’fﬂm c F’gghfffe?{/\élé’ﬁ tsﬁe first

b tati dth il tati 1d i i ! d

e L 1Sk o) 80, 80 oA 0, & SSEL A el
Cct ober 2004 4. T 1t t i i . -
CrLober 2008 4 DRSS ER SO, SR HRACHGIRRR A her o
contr ol SYSEm ARCGLIL A BPLINEholENS) dhdiearil daatiof refuiadbudes,

an upl i nk e unit ~judging Wiether or not the Qos of the
upl i nk pagkegt eSQi[ gt;\t e“e?]?ér)s JeCRRAMNFidcikh@t tInfddgestthae thle @os uidl thek

packet dire base station and conparing a certain threshold

pr edet er migned far p%)kr“elﬂ id hat Eﬁ@r@ﬂﬁ&é@ﬂéﬁaﬁbﬁ posedt to beppdtket, and a

notification unit notifying the first base station that the Qos of the
,upl i nk packet 1j,Ss1a@t 868 ¥he GeMhaativhep@ositwfconhm] uptduik Jdadkmporarifyudged
not to be ensured, and wherein the second base station '"interface of the
first baseuphaddsed frRquLstsf rhenaesofor hasessittingononuesligpmessaekpisuse of
resources in accordance with the notification received fr m&zhe nobj | e
station. Gackbe skboupciericpner waldywe anckettoraying a BEBH ML ROMBERM as
the Qos of the packet, at |east one of a buffer residence tine, a delay
fitter, artherovoxcelhte) and a transmission rate of 'the packet is used. 47

29 Cotober 2004 7. 260d. 552058 mili it SR BATER PHelrRr UPhER Hle

Qos of the downlink packet is ensured, in other words, whether or not the
buffer residence time of the downlink packet exceeds the predetermined
threshold (“Qos requirement in FIG. 3"). When the Qos monitoring circuit 33
jndges the Qos of the downlink packet to be ensured, the operation returns to
step 801. When the Qos monitoring circuit 33 judges that the Qos of the
downlink packet is not ensured, the operation proceeds to step 305.

In step 805, in accordance with the notification from the Qos
monitoring circuit 33, the inciuiry circuit 35 inquires of the mobile station 10,
which is the destination of the downlink packet, about the peripheral base
stations 30 from which the mobile station 10 is prone to receive the

interference. The inquiry is made via the signal multiplexer circuit 36, the

29



wherein the second base station interface requests the second base station
to rel ease the suppression of use of resources Wien the second base station

interface detects that the Qos of the packet is ensured, gr&ggv\ge[ﬁop t he
second base station includes a resource use suppression falQeieker f or

rel easing the suppression of use of resources for packet comunication
between the nobile station and the second base station in accordance with
the request for release fromthe first base station. 8. A first base
station igh.adipackeiuiiah] tie sodulitoe aticoit 3hhe sheskator B8| aaf AhetRET | r st
base station, a second base station) and a nobile station, the first base
station bgitpankSeEd in a resource control systemfor controlling resources
used for packet conmunication between the nobile st,ati,og %Eg each, .of the
first base stdtisnpai06, the psepbarhlimse stpkien sRArGHETRYT df o A88 TPRHS on
conprising: a judgnent unit for judging whether,.qr no f acket to
be comunitetibadlBetraetes tlre peripdierahdase SR ]ésgfdaf h‘%%‘% i ealg(fJa%t ?Ign is
ensured, or judging whether or not the respurces necessary.. gcket to
be comunicspoest trethearuine reqeivad Bids es‘faa?ﬁ‘? Bﬁ%%rﬁba ?ﬁ"ésc?}’gﬁ Iltcgli%t?’glﬁl dn are
secured; and 48 29 Cctober, 2004 g second ba athon,j at ehf agef0r
request i nget hdemadwladon agEc8t aggon&{eo Eifﬁg IesgL?%lﬁté l}g”e %JT) resourgges when

the Qos of thf,packet..i S'tj ﬂdged not to be ensured or when the resources
necessar yl¢mrlEREXps ey e judged not to be secured. 9. The first base

station according to b 8,5 Hak DBbh SeRtRcis@aond thasenitsahieon
i nformation retﬁhg?tp %ﬁﬁhF %W&%&%@ﬁsﬁgﬁ he nobile station for information

regar di ng thehseﬁa?f]ggsﬁbsgaﬁoﬁﬁ?s&im WO an @asplefert HepadRethé snpediged not

t o be ensHfF 8826 € resources necessary for the packet are judged not

L0 De secdl ek M el ol dfACaond: Das ehe tizbulanos bl eafiditbe redivesntennge
second ba&®“St'atron to suppress the use of resources in accordance with the

i nformati ?g regardi ng the.second base station received fromthe nobile
station. " The first base station according to claim8, wherejin the
judgment unit jydges stether peripheialt haseQetatamm inierfreekdd trangpEs: e by
recogni zing a traffic type of a packet to be comuni cated beg\é\%ﬁn the first

base st at i,9g,a@d illecanivhl kentsthtreqnestabel thenpradeseymingd, PSR eBA% d
predeterm ned for each traffic type with the Qos of the packet.
station 30. .

In step 809, the self-station priority control circuit 34 of each
peripheral base station 30 performs resource allocation control in accordance
with the resource allocation control request (especially, regarding urgency)
received via the peripheral base station interface circuit 45. -

(Operation and effect of resource control system according to this
embodiment)

According to the resource control system of this embodiment, the self-

station priority control circuit 34 suppresses the use of resources for packet

commurnication between the base station 30 and the mobile station 10 in

accordance with the request from each peripheral base station 30.
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49 29 Cctober 2004 11. The first base station according to claim 10,
wherein the judgnment unit recognizes the traffic type of the packet by
DSCF. 12. The first base station according to claim8, wherei ﬁ% t he
second base station interface receives a notification fr%ﬂwpﬂf-@‘e $$e
station that the Qos of an uplink packet directed to the first base station
is judged not to be ensured, the second base station interface requests the
second base station to suppress the use of resources in accordance Wth the
notification. A&ordinelf,iesth base station oanasutamgimaysly copbioh ¥SOWEEei n as
the Qos of the packet, at |east one of a buffer residence tineg, del ay
fitter, amdraostatimhe comrdliing rthashhsesisbationy desPmERc " BREIESFANS HREY. 14.
The first base station. according to claim@8, wherein) when the second base
station i enarirweffligiendcesourpacontiel. Qos of the packet is ensured, the second

base station interface requests the second base s ion_t0 el eas he
suppr essi on of Agwadigre tesidigr g30urges CORIQ ngﬁgel a%é%ﬁisafapg)ﬁ diuﬁegﬁpgléiet
nobi | e comruni cati on enyi.ronnent .incl udi n first b i QR second
Dot St st FoEnEo st 1 QUaLielnt PR delmnpddn Epaprn, ik WBE Se00
Cct ober 2004 used in source.control »,s e d I i rces
used for FRECKEES E‘b‘?’ﬁ’?ﬂﬁPégﬁ Bﬁmﬁ?gﬁééﬁ%{ %’eygrrl}) P*lge&grtl%? ?%r%ﬁl %@%g%ﬁ% g? t he
oy (D25 L Q0 TR 16,08 (A MRSBuRLE PN 1of BT ShEGute! PRAULCE Use

suppr essi ressing the use of resources for packet

conmmuni Cati%”][ebc%'iﬁ’iﬁﬁﬂicta%n%?@ﬁé@g base station and the nobile station in

accor danc& h~a requést fromthe first base station to suppress the use

of resour G QS 0 O urBe BESHE] siisPe Rt cEOMiRg L6 ainbddmemen the fir st
station a?lggrt‘ﬁémnngﬁestuat?on is judged not to be ensured or when the

r esour ces necesSaddrin®londyNBEK aiadetoferdaotmenionate ¢y bemmacterding £¢ pBt
station and the nobile station are judged not to be secured. 16. The second
_base st at isgMhoAg@endianss fhe wleabm kfentiontwih refrpnes toghe dravingsc e Thee
‘suppression release unit for releasing the suppressjon of use of resources
for packetresnmmnbcab] eystbet arerdingetostbizofebpadeent létliné‘?f“daeﬁﬁtoc REAOBi | e

station in accordance with a requgst fr m%{ée fi ESt bﬁ@& stati.on ttga rel ease
the suppr ésplioh wsowkse (idipchanneBCopben - t HETVHAISE # ?)ra?@ﬁ%tfnfrg &t ect ed

to be ensured. . :
constitution of the resource control system according to the embodiment 1

will be mainly described.

The resource control system according to this embodiment differs from
the resource control system according to the embodiment 1 in that the base
station 30 does not includé the identification circuit 32, the inquiry circuit 35,
and the peripheral base station list acquisition circuit 44. Moreover, in the
base station 30, the resource control system according to this embodiment
differs from that of the embodiment 1 in functions and arrangement of a Qos
monitoring cireuit 51, a self-station priority control circuit 52, and a
peripheral base station interface circuit 53.

The resource control system according to this embodiment also differs
from the resource control system according to the embodiment 1 in that the

mobile station 10 does not include the peripheral base station search circuit
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17. (Currently Anmended) A nobile station in a packet nobile comunication
environnment including a first base station, a second base station, and the
nobil e station) the nobile 51 29 Cctober 2004 station g§| useﬂmi‘ln a
resource control systemfor controlling resources used f d;éﬁlkgt

conmmuni cation between the nobile station and each of the first base station
and the second base station, conprising: a judgnent unit for judging

whet her or not the Qos of a packet to be conmuni caiped betweeg thebigi r st
base st at il Bnuahthdhdssrabirhessisstanopentsolefistib @l altpraosdc dhd HdERLY ati on
information transmtter for transmtting i nformatiﬁn regandin (ﬁ.@grgecond
base st at soricaf 19, Hiegresonrer ¢antercey sty Accoling &o 1 eRadin e UESES “\when

the Qos of the packet is judged not to be ensured- so_ tha [ base
station réwest@tt%tb@c@nhog‘é‘&i’tstlaﬁ HREBOR (Y e%lg'a{l%%m%%{emgfgr Qé(g)ur ces

in accordance with the igf ormation regarding the second base station
transnit t eaprfitEng BECWHISRt e station. 18. A nethod of controlli ng resources

in a packet nobile co i catign environnent. .ncl:pdh i

stati gn) a secéﬂdhﬁa@ggu%‘{lﬁqn&nﬁwaﬁas 3101?6@{}15 éé?%lygﬁﬁg%ﬁ%iﬂ%bﬁ%osgﬁgg?ng used

for packet conmuni cation hetwee h Il e.statkan: eakthel o-hetfirst

basepst at il9rconsttptss %b‘BﬂﬂLﬁggzgeEsflg%%%t ﬁ%@ %‘%ﬁgh%%ri si ng % he st eps

of: A judging) in.the fi j MigihgWhe Qb1 fofahpacket
gl AN L $heRASE cHsabl@y rab eN@hEHROEpafo

to be co én e first base station and the nobile station is

ensured, of,]4dg) ' 0 tha maseustaesnnéeassatatidror3@ padket to
(YR oty sk :

be 52 communi cated between the first base station and the
mobi | e st ai,Lon, &1 L115eeRFRHold Bledebausiskirfr each tidfit ityse witls hetQas &n, the
second base station to suppress the use of resources when the Qos of the
packet is tthéG[gﬂgﬂpgcheQ, be ensured or when the resources necessary for the
packet are judged not to be secured; and C) suppressi ng,, in thetfl%econd base
station, the uSEhofQdesmemitesng cirquaki68t of sheumosde $at1et GRRAIHES fecond
base station and the nobile station in accordance V\:'bth tPag.reg@esﬁ fer omthe
first basensifadation uiB, wiheh motified the faenbaw siakign Paso g 3¥ch Hllng to

claim18) further conprising the steps of:. requ st'n%) i.n the first base
7 iF SRR TG P e

station) tjelgnobitivehen thd 6S PbEhe HPBRRRRS s SEISRY base

Feaour ces necestar ReRGRoRRE BB HHE0] THgar astrs 2 St e here
signal demultiplexer circuit 42, the uplink information transmitter 43 and a
self-station priority control circuit 52. The Qos monitoring circuit 51
monitors the “Qos (at least any one of a delay jitter, an error rate, and a
transmission rate of the uplink packet in this embodiment)” in the signal
demultiplexer circuit 42 and judges whether or not the Qos of the uplink
packet is ensured, or judges whether or not the resources necessary for a new
uplink packet ave secured.

In accordance with a reservation signal received from the mobile
station 10 via the signal demultiplexer circuit 42, the Qos monitoring circuit
51 notifies the self-station priority control circuit 52 of a result of judgment

whether or not the resources necessary for the uplink packet corresponding to

the reservation signal are secured.
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transmtting, in the nobile station, the information regarding the second
base station of a high interference level to the first base station in

accordance with a request-fromthe first base station, V\/ggrégtn i@t he step
B)) the second base station is requested to suppress the Bber 204, ces

I n accordance with the received information regarding the second base
station. 53 29 Cctober 2004 20. The nethod of controlling resources
according to claim 18, wherein, in the step A), the first base stat.ion

j udges whet herworenndle QbenQuitoring tiecyphcletetects shetikleel Aoy qfetbég’rﬂlﬂlhg a
traffic type of a packet to be comruni cated between the firié base station
and the npiildee ishat basuredne towpheiragpurcesfordha nent agHBEPIsEELATS A ned f or
each traffic type with the Qos of the packet. 21. The nethod. of c?nﬁrol i ng
r esour cessancet dihrddomohiiommeosirant b ingtifien the geldbariony PYIORRY CPAFR ¢ type
of the packet is recognized by DSCP. 22. The nethod of controlling
resourcesciauuoﬁﬁiqﬁgh@detﬁlcéftchrel%l,lt-further conprising the steps of: judging,

in the nobile station, whether or not the s. of .an upld nk. teyd
ensured by recBgminzilrgQas menitedng PO} %Qh"rﬁsitﬁﬁ ‘bcgbflkcre%tl%l %@t échgto t he
first base station, and conparing .a certai.n thr | d et gr m for
each traf flog afyde welipkt pe s‘so‘?(’tt "ﬁ’émgﬁgw& %heaﬁgjl%glgt ?@&lﬁ’g‘g?@i n%%]ﬁgermbi | e

station, the first_hase stationdh Heu 1 fdktiRacket sdis not
ensur ed wﬁ@'ﬁ‘ai HemadeP et fRCHy ér‘lﬁg%aogg?%)lzm?%%gedlnot to be ensur ed)

wherein in the step B), the. fil:5k: 1i9R oF eHsIastiscatiensecond base
station tBt?StEdeP’éggtbf%ﬁ%nﬁfggc%‘#t{l?g’%%ﬁ?@%géci%%t1540 29 Oclt gber 2004 accordance

with the notifigat] i yed £t apnthe Rl 82sikaddn@Rcted3to The simtdlod of
controlling regglﬁr%eggsglgfcbglréﬁ%l%o cl ai m118, wherein as the Qos of the

D B B0 e b L e oot o o1
: packet is used. 24. The net hod of
control i ng. 85 0U¢B%cAGKRAHERY Wheal thierself-station priority control circuit 52
receives the notification from the Qos monitoring circuit 51 that the resources
necessary for the new packet are secured, the self-station priority control
cireuit 51 allocates the resources for transmission of the uplink packet, and
then transmits the allocation result to the mobile station 10 via the signal
multiplexer circuit 36. In such a case, the self-station priority control circuit
52 specifies access conditions (for example, mean transmission intervals) for
each traffic type.

When the self-station priority control circuit 52 receives from the Qos
monitoring circuit 51 the notification that the Qos of the uplink packet is not
ensured or the notification that the necessary resources for the new uplink
packet are not secured, and when the uplink packet is a non-real time packet,
the self-station priority control circuit 52 postpones the allocation of resources
to the uplink packet for a certain period of time.

When the self-station priority control circuit 52 receives from the Qos

monitoring circuit 51 the notification that the Qos of the uplink packet is not
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18, further conprising the steps of: re i i [
_ : gquesting, in the f i
EEZ Zggo(r;]g Pﬁzepzzzﬁte![ on tg :el eage t he suppresgi on of useI L]‘Strggzﬁrzggt :Aﬁgn
_ is detected to be ensured; and rel
zg(r:r?nrjgi ngieo?]t zta)ltelt 3}2;3 t?ﬁ suppr ezsi on of use of resour cgsgﬁléﬂ&fﬂlﬁgéket
n e second station and the nobile st
a&;;)rNg/am;al\m H}/Wﬁ&r?%uest for release fromthe first szZtls'?gt: (r)]n 55
W / N
é 2151/7 N{ RV pwweﬁ@ww PN@C%NN@]\IRE%E‘} Rj@? r{]gﬁ%%ﬁ%yﬁ%\m%#% f\]{r\gf} ‘Rg%& Iﬁlﬁw N¥ N/ N
}\égi gg] é(ﬁj@ii‘éaf]l@al]@aﬁeéa]%]a@é{] ‘ng%a]]lcgf Hog ggf};gﬁ csa%ﬂr%%]tclgfcpzf]cgg] ctz}al]eca] cal ca
Ui vgl f a) \é\fkfa%%fd%% TeHor C%f@]o? g}:ﬁﬁ 52 tfe&xiaﬁfi resses the allocation of
a6 2 caJ ca ca] c ca] cal ca]ca]calcalcaJca]c
[om P hsaldl rcels‘%éln%ﬁl{leaﬂﬁ?e] FAAMRY.! ###S&] *b¥r**,, 1 00=11111F45446799] 9
; zupkf [ V] ca] %ggﬁt &,ﬁ];ﬁ algaﬁlat:aalochapﬁkmﬂts:adom:}cﬂac]m@ilteﬂ?ca?mwa] ca] cau

] ;aLgang] ((:3%] cd] caJca] ca]ca]ca!;
>%&ﬁ%§§8ﬁ"ahﬁ?’€ﬁé @@H ALRBNBED
]aca] caj ca] ca %}Ea%ca] cat ] ca] cay ca]@(?a] ca] ca] ca] ca] iﬁg@ﬁfﬂﬁﬁ?ﬁ%@%&?kggfg] To
Q]?%%]Sgng %&Q?NE%%\}EE&HJH &%wﬁm] : tion priority control circuit 92 ‘notines %hc:] aJ ¢
zupkf a cal ca
e bl sk sockumcatoiros oo SoE BRRRRRESE. 2
wr mhc” a ca a] C
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within the own cell.

An example of the above described resource allocation control request

is shown in FIG. 10. For example, as shown in FIG. 10, the self-station

priority control circuit 52 temporarily stops transmission of the packets of the

“BE type” in the case of receiving the resource allocation control request of a

“low” urgency.
control circuit 52 temporarily stops

packets) of the “BE type”, “AF'1

The self-station priority
transmission of the packets (non-real time
type”, “AF2 type” and “AF3 type" in the case of receiving the resource

allocation control request of a “medinm” urgency.
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can sequentially suppress the use of resources starting from the packets
having a large transmission power, depending on the location of the mobile
stations or the like. Therefore, the self-station priority control circuit 52 can
suppress the use of resources while reducing the number of packets that are
temporarily prevented from being transmitted.

Furthermore, in accordance with a resource allocation control release
request from the peripheral base station interface circuit 53, the self-station
priority control circuit 52 releases the temporary ceasing of transmission of
non-real time packets, packets of low priority, or real time packets having a
margin for Qos within the own cell.

The peripheral base station interface circuit 53 is connected to the self-
station priority control circuit 52. In accordance with the notification from
the self-station priority comtrol circuit 52, the peripheral base station
interface circuit 53 transmits the resource allocation control request and the
resource allocation control release request to each peripheral base stations 30

in a certain cycle (for example, at intervals of one or a plurality of frames) or

as needed.
When the peripheral base station interface circuit 53 receives the
notification from the peripheral base station interface circuit 52 that the Qos

of the uplink packet 1s not ensured, the peripheral base station interface
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resource allocation control request, in accordance with “a ratio of uplink
packets having the Qos not ensured (a ratio of users with the unsatisfied
Qow)” or “users with insufficient resources allocated”.

Specifically, as shown in FIG. 10, if the “ratio of users with the
unsatisfied Qos” or the “ratio of users with insufficient resources allocated” is
“not more than 1/3”, the peripheral base station interface circuit 53 transmits
the resource allocation control request of a “low” urgency to one of the
peripheral base stations 30.

If the “ratio of users with the -.unsatisﬁed Qos” or the “ratio of users
with insufficient resources allocated” is “more than 1/3 and less than 2/3", the
peripheral base station interface circuit 53’transmits the resource allocation
control request of a “medium” urgency to two of the peripheral base stations
30.

If the “ratio of users with the unsatisfied Qos” or the “ratio of users
with insufficient resources allocated” is “not less than 2/3”, the peripheral
base station interface circuit 53 transmits the resource alloeation control
request of a “high” urgency to three of the peripheral base stations 30.

When the peripheral base station interface circuit 53 receives from the
self-station priority control cireuit 52 the notification of detection that the
Qos of the uplink packet is ensured, or the notification of detection that the
resources necessary for the new uplink packet are secured, the peripheral
base station interface circuit 53 transmits the resource allocation control

release request to the predetermined peripheral base station 30.
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from the peripheral case station 30 to the self-station priority control circuit
52.

If the resource allocation control request and the resource allocation
control release request are transmitted in a constant cycle, the peripheral
base station interface circuit 53 checks the existence of the resource
allocation control request and the resource allocation control release request
for each peripheral base station 30 in the constant cycle.

As s.hown in FIG. 11, the uplink information input unit 18 of the
mobile station 10 is connected to the transmission control circuit 61. The
uplink information input unit 18 transmits a reservation signal incl_ﬁding the
traffic type and the Qos requirement (packet transmission deiay, packet
discard rate, transmission rate, etc) via the transmission control circuit 61,
the signal inultiplexer circuit 19, the encoder circuit 20, the modulator circuit
21, the circulator 11, and the radio antenna 11a.

The transmission control circuit 61 1is connected to the wuplink
information input unit 18, the signal multiplexer circuit 19, and the Qos
monitoring circuit 62. The transmission control circuit 61 fetches out

(extracts) the uplink packet from the packet transmission buffer and
transmits the fetched (extracted) uplink packet at a transmission power and
a timing of transmission in accordance with an instruction of resource
allocation from the base station 30. |

The Qos monitoring circuit 62 is connected to the transmission control
circuit 61 and the signal multiplexer circuit 19. The Qos monitoring circuit

G2 monitors the “Qos (in this embodiment, at least one of the buffer residence
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packet within the packet transmission buffer of the transmission control
circuit 61, and judges whether or not the Qos of the uplink packet is ensured.
The Qos monitoring circuit 62 can also determine a ratio of the downlink
packets having the Qos not ensured for a predetermined period of time.

Specifically, when the Qos of the uplink packet exceeds the
predetermined threshold (for example, a value of the "Qos requirement
(allowed delay time)” in FIG. 3), the Qos monitoring circuit 62 judges that the
Qos of the uplink packet is not ensured, and then notifies the base station 30
of the result.

(Operation of resource control system according to this embodiment)

A description will be made for an operation of the ‘resource control
system according to this embodiment with reference to the.drawings. FIG. 12
is a time chart showing an operation of the resource control system according
to this embodiment in a case where the mobile station 10 transmits the
reservation signal, FIG. 13 is a time chart showing an operation of the
resource control system according to this embodiment in a case where the
mobile station 10 does not transmit the reservation signal.

First, a description will be made for the operations of the resource
control system according to this embodiment in the case where the mobile
station 10 transmits the reservation signal.

As shown in FIG. 12, in step 1201, the reservation signal 1is
transmitted rvia the uplink information input unit 18, the priority control
cirvcuit G1, the signal multiplexer circuit 19, the encoder circuit 20, the

modulator circuit 21, the cirveulator 11, and the radio antenna 11; of the
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In step 1202, the Qos monitoring circuit 51 of the base station 30
judges whether or not the resources necessary for the new uplink packet
corresponding to the reservation signal are secured. When the resources are
judged to be secured, the operation proceeds to step 1203. When the
resources are judged not to be secured, the operation proceeds to step 1205.

In step 1203, the self-station priority control circuit 52 allocates the
resources to the above described uplink packet. In step 1204, the self-station
priority control eircuit 52 transmits the result of the allocation to the mobile
station 10 via the signal multiplexer circuit 36,_the encoder circuit 37, the
modulator circuit 38, the circulator 39, and the radio antenna 39a.

In step 1205, the self-station priority control circuit 52 judges whether
or not the uplink packet is a real time packet. When the uplink packet 1s
judged to be a real time packet, the operation proceeds to step 1207. When
the uplink packet is judged not to be a real time packet, the operation
proceeds to step 1206.

In step 1206, the self-station priority control circuit 52 postpones the
allocation of resources for the uplink packet for a certain period of time.

In step 1207, the self-station priority control circuit 52 temporarily
suppresses allocation of uplink resources for the non-real time packet.
Thereafter, when the self-station priority control circuit 52 receives another
notification from the Qos monitoring circuit 51 that the Qos of the uplink
packet is not ensured, the self-station priority control circuit 52 notifies the

peripheral base station interface circuit 53 of the reception of the notification.
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priority control circuit 52, the peripheral base station interface circuit 53
fransmits the resource allocation control request to each peripheral base
station 30 in a constant cycle (for example, at intervals of one or a plurality of
frames) or as needed.

In step 1209, the self-station priority control circuit 52 of the
peripheral base station 30 performs resource allocation control in accordance
with the resource allocation control request (especially, urgency) received via
the peripheral base station interface circuit 53.

In step 1210, communication between the mobile station 10 and the
base station 30 is started at a transmission level and a transmission timing
in accordance with the instruction of resource allocation frogi the base station
30. |

In step 1211, the Qos monitoring circuit 51 of the base station 30
monitors the Qos of the uplink packet in the signal demultiplexer circuit 42.
In step 1212, the Qos monitoring circuit 51 judges whether or not the Qos of
the uplink packet is ensured. When the Qos of the uplink packet is judged to
be ensured, the operation returns to step 1211. When the Qos of the uplink
packet is judged not to be ensured, the operation proceeds to step 1213.

In step 1213, the self-station priority control circuit 52 of the base
station 30 performs resource allocation control. Specifically, the self-station
priority control circuit 52 temporarily suppresses the use of resources for
fransmitting non-real time packets, packets of low priority, or real time
packets having a margin for Qos within the own cell.

In step 1214, when the Qos monitoring circuit 51 judges that the Qos of

the uplink packet is not ensured even by the above described resource

40



10!  CLO% ()-<3 0! 109 ()- CLOY%& () -

109%& ()-=}10%& ()-=i110%& ()-,]1r1|11~( o

. . AaBYNC 10! < P '

So;/«%()((%)&l-l 0! 109%& ()- 2! 0! 109%& ()-Yl 910t(y&' (;i-l 10%2: (<) PZ%)’%’Q?\/&h()-;EY

o (O ) A T (LS (g - o e

1 O 1

2?%&40%&;() YllO%&' ()-\/10%& () - /61(()2’/&5?) 1()‘/G‘EL‘Qafb"cd \:

Lt oM ing&() @ 6M 10%wW& () - @ 6M 10%wW&. () - e, (

Lowe: 10@%&&3ﬁﬁﬁﬁmmﬂlhlb@@erip}mw bose station in erf%ce c1rczut OQ transmlts

Owe: 10 ()-1@0! 10%wW&' () - @0! 109& ()-!6M 10% r & ()-@.6 A '
j B rdsol@bd QY& tion bairdDy@m@st Jo she predeterminad pehplibdl Bk ()= AN

gtation 30.

In step 1215, the self-station priority control cireuit 52 of the
peripheral base station 30 performs the resource allocation control in
accordance with the resource allocation control request (especially, urgency)
received via the peripheral base station interface circuit 53.

Secondly, a description will be made for the operation of the resource
control system according to this embodiment in the case where the mobile
station 10 does not transmit the reservation signal.

As shown in FIG. 13, in step 1301, when the self-station priority
control civcuit 52 receives the notification from the Qos monitoring circuit 51
that the Qos of the uplink packet is ensured, thé self-station priority control
cireuit 52 allocates resources to the uplink packet, and determines the access
conditions (for example, mean tr ansnussmn interval)-of each traffic type.

In step 1302, the self-station priority control circuit 52 transmits the
result of the allocation to the mobile station 10 via the signal multiplexer
circuit 36, the encoder circuit 87, the modulator circuit 38, the circulator 39,
and the radio antenna 39%.

In step 1303, communication between the mobile station 10 and the
base station 30 is started under the access conditions (for example, mean
transmission interval) of each traffic type in accordance with the instruction
of vesource allocation from the base station 30.

In step 1304, the Qos monitoring circuit 62 of the mobile station 10

monitors the “Qos (buffer residence time in this embodiment)' of the uplink
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Qos of the uplink packet is ensured.

When the Qos of the uplink packet is judged to be ensured, the
operation returns to step 1303. When the Qos of the uplink packet is judged
not to be ensured, the operation proceeds to step 1309. In step 1305, the Qos
monitoring circuit 62 notifies the base station 30 that the Qos of the uplink
packet 1s not ensured.

In step 1306, the self-station priority control circuit 52 of the base
station 30 performs the resource allocation control. Specifically, the self-
station priority control circuit 52 temporarily suppresses the use of resources
for transmitting non-real time packets, packets of low priority, or real time
packets having a margin for Qos within the own cell. |

In step 1307, when the peripheral base station iﬁterface circuit 53
veceives from the mobile station 10 another notification that the Qos of the
upli-nk packet 1s not ensured, the peripheral base station interface circuit 53
transmits the resource allocation control request to the predetermined
peripheral base station 30.

 In step 1308, the self-station priority control circuit 52 of the
peripheral base station 30 performs the resource allocation control in
accordance with the resource allocation control request (especially, regarding
urgency) received via the peripheral base station interface circuit 53.
(Operation and effect of resource control system according to this
embodiment)

According to the resource control system of this embodiment, the self-

station priority control circuit 52 suppresses the use of resources for packet
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Accordingly, each base station can autonomously control the resources,
and a station controlling the base stations becomes unnecessary, thus
enabling efficient resource control.

According to the resource control system of this embodiment, the
resource control of the own cell 1 can be performed in cooperation with the
resource control of the peripheral cell 2, thus enabling the improvement of
the Qos or the effective use of resources with regard to the entire packet
mobile communication system.

As described above, according to the present invention, the resource
control of the own cell can be performed in cooperation with the resource
control of the peripheral cell, thus enabling the improvement of the Qos or
the effective use of resources with regard to the entire packet mobile
communication system.

Specifically, the base station of the specific cell temporarily suppresses
the use of resources for aon-real time packets, packets of low priority, or real
time packets having a margin for Qos by the base stations of peripheral cells
that tend to affect the basé station of the specific cell with interference.

Accordingly, in the above described specific cell, interference from
peripheral cells is reduced, and packet discard caused by exceeding the
allowable delay time of the transmission of a real time packet or packet
discard caused by transmission failure of real time packets.is reduced, thus
enabling the improvement of the Qos satisfaction and the system capacity.

Tspecially, in a micro cell with a small cell diameter or a cell for the

fourth generation mobile communications, since the mobile stations are often
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possible to avoid the forced disconnection of real time communication caused
by insufficient resources in the cell to which the mobile station moves, thus
making it possible to improve Qos in the entire system.

Additional advantages and modifications will readily occur to those
skilled in the art. Therefore, the invention in its broader aspects 1s not
limited to the specific details and the representative embodiment shown and
described herein. Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive concept as defined

by the appended claims and their equivalents.
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What is claimed is:

1. A resource control system in a packet mobile
communication environment including a first base station., a
second base station and é mobile station, the resource
control system controlling resources used for packet
communication between the mobile station and each of the
first base station and the second base station, the system
comprising:

a judgment unit, provided in the first base station,
for judging whether or not the Qos of a packet to be
communicated between the first base station and the mobile
station is ensured, or judging whether or not the resources
necessary for a packet to be communicated between the first
base station and the mobile station are secured;

a second base station interface, provided in the first
base station, for requesting the second base station to
suppress the use of resources when the Qos of the packet is
judged not to be ensured or when the resources necessary for
the packet are judged not to be secured; and

4 resource use suppression unit, prowvided in the second
base station, for suppressing the use of resources for
packet communication between the mobile station and the
second base station in accordance with the request from the

first base station.
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the first base station includes a second base station
information request unit for requesting the mobile station
for information regarding the second base station when the
Qos of the packet is judged not to be ensured or when the
resources necessary for the packet are judged not to be
secured, and wherein
the second base station interface requests the second
base station to suppress the use of resources in accordance
with received information regarding the second station, and
wherein
the mobile station includes a second base station
information transmitter for transmitting information
regarding tpe second base sfation o: high interference level

to the first base station in accordance with the request

from the first base station.

3. The resource control system according to claim 1,
wherein

the judgment unit judges whether or not the Qos of the
packet is ensured by recognizing a traffiq type of & packet
to be communicated between the first base station and the
mobile station and comparing a certain threshold
predetermined for each traffic type with the Qos of the

packet.
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4. The resource control system according to claim 3,

wherein the traffic type of the packet is recognized by DSCP.

5. The resource control system according to claim 1,
wherein the mobile station includes;

an uplink packet judgment unit for judging whether or
not the Qos of the uplink packet is ensured by recognizing
the traffic type of an uplink packet directed to the first
base station and comparing a certain thresheld predetermined
for each traffic type with the Qos of the packet, and

a notification unit for notifying the £irst base
station that the Qos of the uplink packet is not ensured
when the Qos of the uplink packet 1s 3judged not to be
ensured, and wherein

the second base station.interface of the first base
station requests the second base station to suppress the use

of resources in accordance with the notification received

from the mobile station.

6. The resource control system according to claim 1,
wherein as the Qos of the packet, at least one of a buffer
residence time, a delay jitter, an error rate, and a

transmission rate of the packet is used.
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7. The resource control system according to claim 1,

wherein
the second base station interface requests the second
base station to release the suppression of use of resources
when the second base station interface detects that the Qos
of the packet is ensured, and wherein
the second base station includes a resource use
suppression release unit for releasing the suppression of
use of resources for packet communication between the mobile
station and the second base station in accordance with the

reqguest for release from the first base station.

8. A first base station in a packet mobile communication
environment including the first base station, a second base
station, and a mobile statién, the first base station being
used in a resource control ;ystem'for contrelling resources
used for packet communication between the mobile station and
each of the first base station and the second base station,
the first base station comprising:

2 judgment unit for judging whether or not Qos of a
packet to be communicated between the first base station and
the mobile station is ensured, or judging whether or not the
resources necessary for a packet to be communicated between
the first base station and the mobile station are secured;

and
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a second base station interface for requesting the

second base station to suppress the use of resources when
the Qos of the packet is judged not to be ensured or when
the resources necessary for the packet are judged not to be

secured.

S, The first base station according to claim 8, further
comprising

a second base station information request unit for
requesting the mobile station for information regarding the
second base station when the Qos of the packet is judged not
to be ensured or when the resources necessary for the packet
are Jjudged not to be secured, wherein

the second base station interface requests the second
base station to suppress the use of resources in agcordance
with the information regardigg the second base station

received from the mobile station.

10. The first base station according to claim 8, wherein
the judgment unit judges whether or not the Qos of the
packet is ensured by recognizing a traffic type of a packet
to be communicated between the first base station and the
mobile station, and comparing a certain threshold
predetermined for each traffic type with the Qos of the

packet.
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by DSCP.

12. The first base station according to claim 8, wherein,
when the second  base station intexface receives a
notification from the mobile station that the Qos of an
uplink packet directed to the first base station is judged
not to be ensured, the second base station interface
regquests the second base station to suppress the wuse of

resources in accordance with the notification.

13. The first base station according to claim 8, wherein as
the Qos of the packet, at least one of a buffer residence
time, a delay jitter, an error rate, and a transmission rate

of the packet is used.

14. The first base station according to claim 8, wherein,
when the second base station interface detects that the Qos
of the packet is ensured, the second base station interface
requests the second base station to release the suppression

of use of resources.

15. A second base station in a packet mobile communication
environment including a first base station, the second base

station, and a mobile station, the second base station being
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each of the first base station and the second base station,
comprising:
a resource use suppression unit for suppressing the use
of resources for packet communication between the second
base station and the mobile station in accordance with a
request from the first base station to suppress the use of
resources, when Qos of a packet to be communicated between
the first station and the mobile station is judged not to be
ensured or when the resources necessary for a packet to be

communicated between the first station and the mobile

station are judged not to be secured.

16. The second base station according to claim 15, further
comprising .

a resource use suppression release unit for releasing
the suppression of use of resources for packet communication
between the second base station and the mobile station in
accordance with a request from the first base station to
release the suppression of use of resources when the Qos of

the packet is detected to be ensured.

17. (Currently Amended) A mobile station in a packet mobile
communication environment including a first base station, a

second base station, and the mobile station, the mobile
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controlling resources used for packet communication between

the mobile station and each of the first base station and

the second base station, comprising:

a judgment unit for judging whether or not the Qos of a

packet to be communicated between the first base station and

the mobile station is ensured; and

a second base station information transmitter

transmitting information regarding the second base station

of a high interference level to the first base station, when

the Qos of the packet is judged not to be ensured,

the first base station regquests the second base station to

suppress the use of resources in accordance

with the

information regarding the second base station transmitted

from the mobile station.

i8. A method of controlling resources in a packet mobile

communication environment including a first base station,

second base station, and a mobile station, the method being

used for packet communication between the mobile station and

each of the first base station and the second base station,

the method comprising the steps of:

A} judging, in the first base station, whether or not

Qos of a packet to be communicated between the first base

station and the mobile station is ensured, or judging

whether or not the resources necessary for a packet to be
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communicated between the first base station and the mobile

station are secured ;

B) requesting, in the first base station, the second
base station to suppress the use of resources when the Qos
of the packet is judged not to be ensured ox when the
resources necessary for the packet are judged not to be
secured; and

C) suppressing, in the second base station, the use of
resources for packet communication between the second base
station and the mobile station in accordance with the

request from the first base station.

19. The method of controlling resources according to claim
18, further comprising the steps of:

requesting, 4in the first base station, the_ mobile
station for information regarding the second base station
when Qos of the packet is judged not to be ensured or when
the resources necessary for the packet are judged not to be

secured; and

transmitting, in the mobile station, the information
regarding the second base station of a high interference
level to the first base station in accordance with a request
from the first base station, wherein,

in the step B), the second base station is requested to
suppress the use of resources 1in accordance with the

received information regarding the second base station.
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20. The method of controlling resources according to claim

18, wherein, in the step A), the first base station judges
whether or not the Qos of the packet is ensured by
recognizing a traffic type of a packet to be communicated
between the first base station and the mobile station, and
comparing a certain threshold predetermined for each traffic

type with the Qos of the packet.

21. The method of controlling resources according to claim
20, wherein, in the step A), the traffic type of the packet

is recognized by DSCP.

22. The method of controlling resources according to claim
18, further comprising the st-eps of:

judging, in the mobile station, whether or not the Qos
of an uplink packet is ensured by reqognizing a traffic type
of the uplink packet directed to the first base station, and
comparing a certain threshold predetermined for each traffic
type with the Qos of the packet, and

notifying, 4in the mobile station, the first Dase
station that the Qos of the uplink packet is not ensured
when the Qos of the uplink packet is Jjudged not to be
ensured, wherein

in the step B), the first base station requests the

second base station to suppress the use of resources in
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accordance with the notification received from the mobile

station.

23. The method of controlling resources according to claim
18, wherein as the Qos of the packet, at least one of a
buffer residence time, a delay jitter, an error rate, and a

transmission rate of the packet is used.

24, 'The method of controlling resources according to claim
18, further comprising the steps of:

requesting, in the first base ﬁtation, the second base
station to release the suppression of use of resources when
the Qos of the packet is detected to be ensured; and

releasing, in the second base station, the suppression
of use of resources for the packet communication between the
second station and the mobile station in accordance with the

request for release from the first base station.
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