; RSTUe3eYVDF" Pr6Th RESOURCE CONTROL SYSTEM RESOURCE CONTROL METHOD, AND
BASE STATI ON AND MOBI LE STATI ON SU TABLE FOR USE | N THE SAME CROSS
REFERENCE TO RELATED APPLI CATIONS This application is based upon and cl ai ns

the benefit of priority fromthe prior Japanese Patent App mmmmlm Hm
P2001- 390489, filed on 21 Decenber, 2001; the entire conte m m, are
i ncorporated herein by reference. BACKGROUND OF THE | NVENTI ON Jsq,45i €l d Of

the Invention The present invention relates to a resource control system
and a resource control nethod for packet nobile comunication and rel ates
to a baseRESQKVBREaGONIROB $‘éS$E i BESOLIRGBI CONTRQE METHOD, 4¥R. 2.

Description of the Related A conmmuni cati on usi ng CDVA

(Code Di viBASH WHQN\ANQ%@wLE %%E@%QHABLMQ&USMM Tc}ﬁﬁnnel is

determ ned based on maxi num al | ovvedmﬁlsw ng power of a base station, and
a capacity of a downlink radio chan i“s determ ned based on a nmaxi num
transm ssion power of the base station. In the packet nobile comrunication
using CDMA, when transmi ssion power control (TPC) is carried out, the

recei ved power  (Upkis HisiBERERTE Yo WILLRED 2bBEIERTAONGS transm ssion

power (downlin

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 for 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
maximum allowed 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 direction) of the base station or the transmission power (downlink

IR
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direction) of the base station is deter mned in accordance with an anount
of interference received by the base station or the nobile station.
However, in the conventional packet nobile comunication as descri bed
above, as the amount of interference received by the base station or the
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
direction) of the base station exceeds the maxi mumtransm Ssion power

t her eof . dirpgien piethet haseestption igdeberamined inraacopdaneatwithars AMoingoff ai | s or
packet transm ssion hec s. i npossi bl e bet ween_t he base station and the
nobi | e stAEY SFEncﬁﬁ'BC‘b‘é{%‘Egg’ the bage gtadrornyer e mepUe 8tAtit-on del ay is caused.

In order to | ve such a problem .in conventional. packet npbil.e
comuni cat i oﬁﬁoﬁ'ef’%’&hﬁpqﬁge pSPRYHHNG QQ?CE%JdP%9goFO@€}WIE%?O%Oﬁ§r ol has

b k o k bi | i i v f i h i |
O cont taeEARBEE S P RSk A AL AR PR RS B8 AR ST RBRE P51 1 ke
al l ocati ﬁl%%aws@gabﬂ i%%*asggf,'t%' aésfﬁﬁ{fimggas%g%g%ﬂg%omtzlacéi@sdamunt
of interfer ence, e anount o resour ces (ra 1O carrier frequency, ti ne

slot, Ccol8yeLlCaliRt BFcRNR) ©8lthe 1?%% .f.tla@iotnré’{cfeieﬁs RRb %5&%?19{11 Hﬁ%éﬁi nits

own cell”. However, in the packet ile communication performng the

convent i Qalvifds peRBLT eheredt NGRJI Lt BBe b@&%l%ﬁ&ﬂsﬁﬁsﬁ?n”@_@%? $4;hRAkper f or s

t he resource conFroI individually in accordance only with the anount of

i nterfergneaidn)obt ahBebaselsttiod kcadifhe OhakBHOW GRsnhiskite Powesel |) and
the traffic priority of the owm cell, the resource control is not intended
t o perf othraresf. cooperation with the resource control of other cells. 2
Therefore, there is a problemin that the Qos cannot be inproved and the
resour ces carnfo¢reffereefthiecs ent4 yrobldn zZied thatomacket poinsmiséioni éailofort he

whol e packet nobile conmunication system For exanple, as shown in FIG 1,
when reapadieteiragemsssion dGefpmes inpoesible hetwiedm the daise statind awh-theal tine
users G and H are concentrated in a cel] 2 adjacent to the cell_ 1, in a
case whemebdewktion andapacketidascand op pprket transmisgion delayds cawsasesti on, each
of nobil e st ionﬁ 10A to, 10E receives,a | arge anount of interference.
Accordi ngly, Fadidef tPoBpive shelhtidrigoblsat 6n1€fEIVre§‘€f8é‘§fsp%ﬁT‘Sﬁs?ﬁ°g’§Fon power
(downlink direction) at high level to the base,station 30{. result,
bven vhav AT catecinialn Biforming Sos TENEY S stvite! jobfipbbat oo

avai | abl - JrERQuLges to the real tinme users (for exanple, the users Ato O
as done by conventional Qos, the base station 301 cannot transmt packets

directed to sgng %Q«g{ettﬁlggilé'sc%hﬁnﬁkﬁrat%am&mh{éetHé%Bn?éntinE%{ gogre. in

the cell 1, packe I'scard occurs because a delay time of pac
transm sgiRRlexaeedsaen ahtionabheiviehayy t heRodher 8Qbuke SR rélasige On the

ot her hand, in the adjacent cell 2, since the nunber of real tine
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 control 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.



users (for exanple, the user F) is small, the base station 302 of the cell
2 has enough margin in the allocatable resources even after transmtting
the packets to the real tine user Fin the ow cell. Accordingly, the base
station 30z can transmt the packets (non-real tine packets) directed to
the users Gand Hup to the maxi numtransm ssion power of the base station
302. As described above, in the case where real tine packets cannot be
transmtted in the cell 1 while even non-real tinme packets can be
transmtted after real time packets are transnmitted in the cell 2, there is
a probl em of Bherefesgetherg 1§aﬁ pEekiem Bhthat theeQopsannet badmpseast sad
utilization eff|C|ency%\4P re ser e area in the packet

gard e ent C
mobi | e cﬁmﬁﬁ%%&eﬁ&ﬁnw u&ﬁwg from 4 mp@arbt%i‘le ewafithe 3vholgl | cel |
di anet er a ctahal for fort h gen%r ation nobile communications, the nobile
stat i onsl%t té‘?‘? PRPURISAENSISE SRt ed i n each service area, and the above

descri bed projl em bec nes r ked. EF S M\/ARY THE | NVI I\FI'I
pr esent mveﬁf ﬁx%aé’ frede © |0Wf1hlél ?ﬁ}ht 8¥ ]t?gol\r/ré ° 48s %I raSBI ens.

The obj egl, 0h 084 %Sc%ﬂt% ﬁ‘% bd-fh1 lSmb stB{?sOl"}' A & EféQ#Hc%gltﬁa%Q gl system

and a resource con ng the 1 nprovenen S and effective

use of ”?%QH @%&3 2P iid @RALA 1020 cﬁé’@ bv'h%r@ﬂﬁmthn'@ﬁ"a!&?c fPOARIBLIE G0N

system y perrorm ng resource contr ol an own cell In cooperatl on with

resour cei Lanithed ofko s'tmereabh %%Ixh%ﬂ@@@hﬁ&lspl@ywqog RASPesAldge and a
nobil e station suitable for use in the same. Specifically, the object of

the presgmbuhbVENrtefeténde? RRUidagH, r@RAULE endKil sPAtisnis oM andoa
resource control method enabling the inprovenent of Qos satisfaction and

syst em cappekty traaathipsioni siever Ghsenlatlaidimetiant ad lghi leselstatherbazui t abl e
for use in the sane in the follow ng manner. The base station of a specific
cel | tengatian 301. suppresses the use of
As a result, even when the base station 30 of the cell 1 preferentially
allocates available resources to the real time users (for example, the users A
to C) as done by conventional Qos, the base station 30: cannot transmit
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 example, 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
302 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 302.
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



resources for non-real tine packets) packets of low priority, or real tine
packets having a margin for Qos by the base stations of a peripheral cells,
whi ch 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
exceedi ng an 4 all owabl e delay tine of the transm ssion of the real tine
packet or packet discard caused by transm ssion failure of the real tine
packet is reduced, A first, aspect of the present jnvention is sunmarized as
a resour (VEEHE SaHisArEoBRf ea&%c?‘l@élt thep Epgoaree HEMTRHAR] el Ciengy rwithent
including a fi rsLFbas.e st at.ion, a second, base g}eati on, and a nobil e

stat i on, JeddttANR SRETR SEEEN TG INsiiSiRARkebMAbEle copRRBRicaBan WEP ™ or packet
communi cat i on_bet ween the nobil e station and each,.of the first hase station
and the seconﬁ%‘%égﬁ%tm iaoﬁl.lcr?h‘éel?iwllf aoﬁg’él%sf‘g]{fiddﬂmle#(ﬂ ABdsa aFePuff’ﬁrrent
unit and.a _second base station interface) The ju nt _unit judges whet her
or not ¢ e ERcEaiABRE Heiles Cob BBl 0 WROTEE R ebiEn 4, 9FRes
station andvdig difiGedlal b b ERSHEd andl High Plorigh the
resources necessary for a packef to be comuni cated between the first base
station gpgihempRéd e 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 packet are judged not to be secured. The second
base station includes BRIEEUMMARY CGHIHEINIBNTITION f or suppressing the
use of resources for the packet comrunication between the nobile station
and the second base station in actor dance with the request fromthe first
base station. In the first aspect of the present invention, preferably, the
first base st@hemresent itentmnsvwesndadase Htealighh of wheratmiveotesceidpedst uni t
for requesting the nmobile station for information regarding the second base
station wrh@demise Thesoliect efcthsaukeent mventigads forreddpa weseuresdcontrathen t he
resources necessary for the packet are judged not to be secured, the second
base st afYHAM ARG meeuregerdrd mathadegpanlingthe unprevsmany &ulps e8d the use

of resourges.in accorgdance with received jnformation regarding t second
base st AP B of | HEoHbise| av E arPerrd nid uies catEc daakPhomabis: | on

information transmtter for.transmtti ng?l nforrratn%ll%ﬂsrfeggrdl ng the_second

base st afTBR SRR G TP e PP ePEHRER I, EPOF 50T 12 R
d . _ from the fit AFst Base™Start df i
aspect o iph Eith RG] SRBE AL RIAT RIS, Bl B orblid S el

whet her  of, Nl Al 018 ADSI1Obtalk% RAGHEL fdrSukNsUhedalYe.r €COgNI Zing a traffic

type of a packet to be communi cated between the first base station and the

nobi | e stati ogpaddceRiPRel d'!?ec@ of@ht Yr8sdrtiasholish B eoptRAaE nadsb@scecach
traffic type wwth the Qos of the packet. In the first aspect of the present

i nvent i oBontpokekpstahl ¥ndtdheejoudemenitrohiniethed egabliag theeinprivbiertygfe of the
packet by DSCP.

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



In the first aspect of the present invention, preferably, the nobile
station includes an uplink packet judgnent unit and a notification unit.
The uplink packet judgnment unit judges whether or not the Qos of an uplink
packet is ensured by recognizing the traffic type of the uplink packet
directed to the first base station and conparing a certain threshold
predet erm ned Ap ch traffic type with the Qos of the packet. The
notification unit ﬂﬁiaestlh@e ESt base station that the Qos of the
uplink packet djg,apt ensured whe éar@_msls@t) tdye,upl i nk packet is judged
not to be ensur edl fibted \b@’rtraj%rﬁg erably, the sectdt‘?drelaastﬁngt h{oB interface
of the first basefstfatr on reques Ugee op ebas station'to ﬁprmkeg he
use of resources in'4€t @spestcer Wit h the notifi cat Bﬁlﬁrmﬁdetf‘?g om t he
nobi | e stati aont b ge first aspecpr‘?ﬂent heveye, i nvention, %{ Weds abl vy,
as the Qos of the U‘Q E%‘tlnatpb g}i of a bu é?SPesndz&ﬁé‘{e tsrrre a del ay
fitter, an eﬁrs@rbé te, and a tran § eommad g Qf: t he packet P detaiires
In the first aspect Skation PressRy anentl on, pre? rea*b'llyonniehﬁ ?lﬁféxdnd base
station int é“ﬁém&@erc«aﬁy its t he secontf® b%@élosﬂ;aé ag to reI ease
suppression_of use o 1?’0 s%'ﬁtemsc()%%ﬁlsthe second b&s&abi tsmld ntagrréé ace
detects thabefmreen b t.he packet Wmuséﬂtd { he secondnb dhat i on
includes a resource us® slﬁrp’paltéﬁsbga é se unit. %é’aﬂé@‘owmﬁl
suppressrort’%él%aaenu r.el eases { h&® &3 es”mspg f use of resour%té%nfor
packet conmuni cation be Sbat bas %lg }ne S atr on an ‘?tﬁ‘émsleamdtdhé) gt ation
in accordarl?(?éewattfbnthﬁ request for dﬁ?ﬂ trst base sta‘tfl
second aspect of the pres% Thﬂy'rﬂad‘@mpﬁlt S. sum‘rarl Ze Igs ugit fandh La
station i nP% ‘ﬁad:hebe BRI &, comuni cat i on D gyl g@mnﬁ@g ncl uding the I?‘flrst
base stati (L’%t’ a second bas&Categk betweeand, afrmbr le stati’biot ghe Qdagyef rst
base stati on-1PR 1@1§e1du1éu A espurce cont f 0l gish a8 & ontroI l'ing r dsour ces
used for th commruni cat| %étwmmem nobi | e stat| on Pldt}eanimbgg t he
first base Sto%t §ooh eaﬂ@dnhb ggﬂgnd base stalt‘?to’rhe Tseutbdds), Dase station

i ncl udes @qj;udgnent unit, §@mmdtj§) é ation int er‘?cﬁé%arnym@ 4 udgnent
unit judges eac”ﬁeﬁecured)om.{ he Qos of a pac apQ sheetigyp n%cat ed between
the fi rstlmb@§ station and T he&CABS |baee%tf, ﬁmﬂ’iﬁ; ensure %@‘ldi:ere or not
t he resources nt anppfégg @ packet to be Ceateqqeg t\gtéen the first
base st atidggqay éohﬁ) nmobi | e sfsaltste Jarseu@@gt&rhed The second a¥gomd at i on
interface request Reersegond, Zﬂe station to %b‘m Ees otfl't use,of resources
when t heéudesi of,¢ t.he packet is jY,Y §edthe ot-egog% ensured or V\/r{J ket is

resour ces necessarﬁ’ef?ﬁcutme gt are judge "Eceﬁ-‘éﬁrbefose}g kegl A third
aspect é‘flpmmsllahese ctl nvent i on |%°°§dnbmers?t§€i s a second bas&'sration in a
packet nobile comitmi clari snuppa@g% 58 i ncl udi nB dep rsredd@sg, Station, the
second Basmusicti,gn, and a nobi |'®$e angedhe second base Y¥ation is
used in a resource %tﬁi‘fere@l they sl for control I ng"f&s dur g for 7
packet Eﬁﬁi*danceca,ﬁﬂ R, Let ween the rm%" AHensarad ithd 4and each of 'tﬁh i rst base
station and the SeCoﬁdreﬂﬁg-@ﬁ'bmtﬂ qp ge second bag¥ dred isbdtib, NGl udes a
resource usk ﬁnmplrl £58L,0N unit for su b d¥sstagophe use of resources for
packetgconmuni cat i on thedrthe haresecond base station and the nobile station
in accor dehéecluiled s ag st from t he FPREDDbaRG, Sh; gt %’:‘dto suppress the
use ofthég]sg)ulﬁces when A%fstatipagke, to be comrunr Catt fipwtiyagn the first

station arduersationis ation is judged Jn’BtreQQegtel ured or vvhen t he
resounegsy Qqcessary flglr %&5;1 tega®d onmuni cat edﬁgz Vkeanestige f i r st
station an et%fr@bbsj@g%tiatr on are ju ge8 $hend badessts Egur ed. A%ourth
aspedd; of &hamatlion in a

b pr esent mvé’rﬂtrb ereslsﬁ |Eed as a no

packet m)eb fies cﬁrm,;nd ?ﬂ e%l ronnment W PR gh a1 Gesdyl) bdSt base station, a
seconsipRase | tatr on, and to Seduredf gd QN, and t he m)blt Gc€ssggmtion is used
in a resourc cémqndj beyst mfor contro Irr‘fﬁn Ol BER. d f or packet
conmmaumb Rt on bet ween the ntr?b’iolnetetat $t[d,leeach of t PFf§€e base station
and the secoﬁ)%il dseeisd i), The nobi I es oftse nef ydes,,a second base
station information transm%?@?ntl@gaﬂdﬁ i Lting informa Os‘f %h inegar ding the
second base station of a high int erference Ff’é‘\?gg ktaeetgh@t §rst base station.
A fifth aspect of the present invention is sumrarized as @ AB€hod of
controlling resources in a packef nobile comrunication environnent
including a first base station, a second base station, and a nobile
station, and the nethod is used for packet conmunication between the nobile
station and each of the first base station and the second base station. The
met hod i ncl udes steps Ato C Inthe step A it is judged in the first base
station whether ox' not the Qos of a packet to be comunicated between the
frrst base statron and the rmbrle statron |s ensured or V\/net her or not the

o S - o, v o T 1 - " 4 o



the nobile station are secured. In the step B, the second base station is
requested 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 in the first base station. In the step C, the use
of resources for the packet comruni cation between the second base station
and the nobile station is suppressed in the second base station in
accordance with the request fromthe first base station. BRI EF DESCRI PTI ON

OF THE SEVERAL . VI OF THE DRAW N Fl G i8S, [ i . ti

const i t ubH OB T BSBUPERED ) SSPE Per AL PG o TR BRBURFT R of t he
t i t.ion, Fl 2, f { | bl ' .Of base. stati

Becor i nif B HERg G maRS ettt ol AL b1 Bn cricn & e D o

coor di ng Y5 _ fentt6n Bfanie

Fra a0 SEHAERTRER BN M Rl IR b oo it B BEBREN A G 1 e

present itl’i'é’ﬁ?%@%e FLGnd is a table showing a resource allocation control
request according to the enbodi nent of the present invention. FIG 6 is a

functi onal b!ﬂ@%h@!fﬁ%a&@})@&@ffﬁl@biﬂ&_eﬁkéihiz&&i(ﬁﬁcﬂfe%ﬂ&m)t,ot}fehﬁmi ment  of
the present invention. FIG 7 is a tinme chart show ng an operation of the

I esour ceuadnuldgks wisdther ag &0t dha Qdsoftthe withediinendurell ByheePEAGERE a
invention. FIG 8 is a tine chart showi ng the operation of the resource
control sydfietypceda ghclpttto Hehenenminndtaved betbedrhthepfias drriseigtatdom iagd.
the mobile station and comparing a certain threshold predetermined for each
traffic type with the Qos of the packet.

In the first aspect of the present invention, preferably, the judgment
unit recognizes the traffic type of the packet by DSCP.

In the first aspect of the present invention, preferably, the mobile
station includes an uplink packet judgment unit and a notification unit. The
uplink packet judgment unit judges whether or not the Qos of an uplink
packet is ensured by recognizing the 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. The notification unit notifies the
first base station that the Qos of the uplink packet is not ensured when the
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.



9 FIG 9 is a functional

bl ock di agram of a base station according to

anot her enbodi nent of the present invention. FIG 10 is a table showing a

resource allocation control

pr esent

request according to the enbodi nent of the
invention. FIG 11 is a functional block diagram of a nobile

station according to the enbodi nent of the present invention. FIG 12 is a

time chart showi ng an operation of the resource control

system according to

t he enbodi nent of the present invention. FIG 13 is a tine chart show ng
t he operation;of, t he resoug(f:)f control a‘}st m accoy di t.o the g%odi ment of

the present iHvERt f5s @

15 prasent OB PYEIETANYENRY 8960

of resour

. di nmbodi 1 d | pti. i1l b
e T or "R LAET SR B PR B B P RGOyt ARyt

embod et e 9F LOS.ALEIAN, LAY SOLLRT LS B B eERUGR L S5 it g

1is a view shown

an entire cons I on

accordi n@)o& Qb %a@ﬂ&q ieﬁ?s@red, and the second base station includes a resource

use suppression release unit. The resource use suppression release unit
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 necessary 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

itution

FI G

system



The resource control system according to the enbodinent is intended to
perform"control of downlink resources (radio channels)". As shown in FIG
|, the resource control systemincludes a plurality of base stations 30x to
307 provided in each of a plurality of cells 1 to 7 and a plurality of
nobil e stations 10°i to 10H located in the cells 1 to 7. The nobile
stations 10A to 10H establish radio links with the base stations 301 to 307
of the respective cells 1 to 7. As shown in FIG 1, in a packet nobile

conmruni cation environment provided with _a first ggse station 301) a second
base st aPRrEFtMMERicahianobstmees; the mabie statien andwnshced thenfirssibasest em

T packofUHdARC T SRBEL RaE SEHETRoDT e FaR] GROROHARTY BHDWD 2 he
first base station 301 and a s. %ond base.stq%%on %gz. In FI%. 1 r%al time
users A %%Soﬁl?eeé‘ﬁ"eé%‘?%%s@m&s‘fwﬁ PhEURSEEPREdDg ST TREQUICES foEPasketa

- | L] . ' t ' ti 10E I t i.n_t.h |
1" roafbbRuESeT SUEkPR AR Thnt ook el S5 R RGN PlaChE Uer s
G and H ivel ' h ile. ' : H di
G and . LEPRAELLY Bt WSKARLNGAPBIL 6.5 0N AAGANAN 366 aeqted |1

real ting,LOMBINGARN QBs §P&§5a@§etv’66i Keeccfiﬂ“uni@dlgdbolaﬁwgap!ﬂlx@ﬁ?é@ﬁ gRa 101;,
[ or t ch as t

10c, and 10H are termnals non-rea I me conmuni cation su o dat a

cal | . I nahhetHeesaRBileestapiBh Q! juRlkel aidtass BE Hritiré® drivBe £ NINRIFMBA cesdS Shown
in FIG 1, when the base station 301 sinultaneously transmts packets (real
time packetessash facd pdcker fohlge e@BmUnioRtedSRtFebn tthe Birat stati@i thadrthlel M ng,
the transm ssion power of the base station 30i of the cell 1 exceeds the
maxi mum nrcbilenststonmre pudgedafottthdbebsaret.at i on 30i . Accordi ngly,

al l ocatabl e resources run short, and the base station 301 cannot transmt
packet s dir echAefburth taspecteaf thé mresegdrinDentioneseyiminfarided sasemsibalei on 302
of the cell 2 receives a request for suppressing the use of resources

(r esour cétagidrobag iraskeomobde comyuBBicplionrnvirenamentaimicbilisg 2 fiestdersari |y
stops the transm ssi of the packets (non-real tinme packets) directed to

t he non- Pledion, ianiﬁc%gﬁ)aasgséﬁ‘féplbl. ar%@reem%ﬁ? shatignfaied the ni“?hlér ftatidRce from
the cell 2 to the cell 1 is rzduce(rjrg and th@ transm ssion Rquer %I t he base
station S0YSest I fereeipce copfrol syeg™ on spatrallipe auinses fsgd Aok Bagkts

d d. Th f. he b t atl. f £h 1. | ] Lt
[ Taneed odmhGliekv bafed Td iR A8En Hnd SICE tns' i BoedBEGhe,
f ti b i h, tj b thi 30
o otion Bhd oA Ko AORAN UafALh: TRESEABNE Ao il P AR BAERA 50 )
a Qos o}ty ﬂgfogf'n&%ht tragsmattef by $FAInPRtiRE | {B¥ddYa GO e Rhrdihk Cillet 34, an

inquiry circult 35) a signal nmultiplexer circuit 36, an encoder circuit 37,

a nmodul at@ondiYaakistad3én ofa Higk MhRERLeRR ledel RAhE faRt BABAsHIbn. 2 demodul at or
circuit 40, a decoder circuit 41, a signal denultiplexer circuit 42, an

upl i nk i nfornatfifth d4p206 6t theprdsbntanpentiphds aunfiaasized aisi ®iéthotd of
acquisition circuit 44, and a peripheral base station interface circuit 45.
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



In this enbodinment, the identification circuit 32 and the Qos nonitoring
circuit 33 constitute a judgnent unit, which judges whether or not the Qos
of the packets comruni cated between the base station 30 and each nobile
station 10 is ensured, or judges whether or not resources necessary for the
packets comruni cated between the base station 30 and the nobile station 10
are secured. The peripheral base station interface circuit 45 constitutes a
second base station interface, which requests each second base station

i ph | bas. ti 30) t th f when, th
(per et RS, oAb BB B B S gl SR 2
f th k j udged t to b d., Th | f-stati iorit
(or the” sckeh g Liged: 1L 12 e, Senl et TR CBIL AL eRpri e 1Y
oo oo e L RPLRT PR BV ORGP BR AL
station }Lg‘]{é"{)&aﬁ% ) %@F‘s‘é@u)‘é&éﬁ h %fﬁ&ﬂb‘&sﬁ stat RE 1S thé sBdp E?Stﬁr, @t PN

(peri phe se station Fesource USE suppression’release unit

' el eases bR SUPRLAHSARIAL cbibnBlichESOYEGRS Ble diond IASK S GATINY Cal | ON
t or releas

with the nobile station 10 in accordance with a reques e from

the firsthbassik AhtioR i§ BEpHAAGERIN HasEe9halag8 sBtlon HhEcdedhd N ith
infornmation receiver 31 is connected to the identification circuit 32. The

downl i nk thatedquet iffom the girvehadlstadier) ves a downl i nk packet (downlink
information) from an upper network (an exchange, a radi o network
controller, etc.) and forwards the recei ved downlink packet to the
identification circuit 32. The identification circuit 32 is connected to

t he downl i BRIERREGERIBATOM OFVEHESE VERAIQYIENGD QI THE DRAWMINGS3, and
the self-station priority control circuit 34. The identification circuit 32
identifies a traffic type of a downlink packet received fromthe downlink
information receiver 31 and a Qos request associated with the traffic type.
The identificdiford & AclieY SPY¥ingrIhenEre KanBWHIIMRE patasenreecenityeld from

the downlink infornation receiyer 31 d the identified traffic type to the
sel f - st at? FHPHAFOF IR OGR FoPOSIReER ‘fﬁ g PrEHPIIPEARMTs the i dentified Qos

requirement t %‘IE}heZ is% funr?cr%:ilc}n%ﬁ Ibli'&kcéhra(g:yé&l ot base station according to the

embodiment of the present invention.

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

FIG. 4 is a table showing traffic types according to the embodiment of
the present 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
system 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.



In this enbodinment, the traffic type of the packet is identified with
"Diffserv Code Point (DSCP)". Diffserv is a Qos control nethod via the
Inter net, which has becone al nbst a standard inplenentation for a router
in an I P network (see

http://ww.ietf.org/htm .charters/diffserv-charters.htm). A header field
of an I P packet has a "Diffserv field", and six bits thereof indicate the
"DSCP" of the packet. Hovvever) the present invention is not limted to this

reinod of vectdr iy ot YR et R TR AR BISTE o o”
resource%ﬁggl%eqt({lﬁ ‘ﬁ?{é}ﬁ%\?@&%ﬁe% thCr;lS 3 and 4, descriptions wll be

made of t es o and the Qos requi rerrent used in

this enbodi memyg Asy tllge trt%l@' ghé\ifﬂlgz ?freé(ﬂﬁ‘cpaﬂg&htﬁﬁegoﬁ guest

enbodi nent, as shown in Fl ypes are ned as

" Expedi t%‘écd:ﬂ[ ﬁf@t%l&lg&anﬁ&%f the'%ﬁ*ééérrﬁqng&'itléf@rd' ng (AF) type and
"Best Effort type shown 1 n 4, the "AF type" falls into four

classes (cl aswg h1ti@ aél)fuﬁ&mmlm&lpam@&mr ot ¥ A GIATK SationPAGBL &0 I at e,
buffer length, etc.). Each of the four classes falls into three l'evels

(l'evel s thé embbdiepanef {1 presdhsidedtiphl ority. The "DSCP" of the "EF type"
packet is "101110", the "DSCP" of the "AF type" packet is "XXYYYO', and the

"DSCP" of theFIBE It2ypes thmekdtart sho@HAA" opeFationFGHhe tdsotihe cdiftrol
type/class I/level 1" is "001010". The "DSCP" of the ":AF type/class
| /1 evel 2ystem 4GOId0O® to tmeemmsﬁmen@fofth@prwéntyxp@/nﬂms 1/1evel 3" is

"001110".
FIG. 13 is a time chart showing the operation of the resource control

system according to the embodiment of the present 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
system 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 30; to 307
provided in each of a plurality of cells 1 to 7 and a plurality of mobile stations
104 to 10m located in the cells 1 to 7. The mobile stations 104 to 10y establish
radio links with the base stations 301 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 30,1, a second base station 302, and a mobile

station 10p, the resource control system according to this embodiment
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The "DSCP" of the "AF type/class 2/level 1" is "010010". The "DSCP" of the
"AF type/class 2/l evel 2" is "010100". The "DSCP" of the "AF type/class
2/ 1 evel 3" is "010110". The "DSCP' of the "AF type/class 31llevel 1" is
"011010". The "DSCP" of the "AF type/class 3/level 2" is "011100". The
"DSCP" of the "AF typelclass 3/level 3" is "011110". The "DSCP" of the "AF
type/class 4/1evel 1" is "104010". The "DSCP" of the "AF type/class 4llevel
2" is 100100". The "DSCP" of the "AF type/class 4/level 3" is "100110'".

The "EF v def i ! ; . ) ot
ol Et #%1332&9 r%é)@v%%aZr%ﬁéEc}}nS%@?'e 4, BBl o it B0 HerebRT LY
e" de es, a.pa t b i "

R R R R e L

type/cla§§ 2/levels 1 to 3" are generally referred to as "AF2 t "o
ct 2 ype ] AF
type/cld%glgPleﬁels 1 to 3" are generally refer red to as "AF3 type"; and

"AF type/cl asg, fdeyeles 1ih9 udersah Qo IR REIRLLVe Al ShE €He ok StAEnbype”. In
this enbodi nent, the "EF }typél"e%nd AE4 tp;?pel"eggike%s %re def?nednayg "re

al time {ypg 10RsKELSndd-réalaimb i¥r BAGkAE $hé mobiR fatisatiDnairetlbeatother
traffic types are defined as "non-real tine type" packets (non-real tine

packet s)in Mo egver, Al fedl Nigeended neitg thhendhlesstacipni 1@mend ‘namkadat i ng an
al l owabl e transm ssion delay tinme is set to "100 ns" for the "EF type"
packet afighe' A08sNG" addH trbepechiFelyypethgpdekmobile Biatiogpd Onemd demere” is not
set for the other packets. In this enbodiment, one "DSCP" is associated
wi th oneldthreal i cthieypall 2. Hoeweerthe orebileDs@PiongalOhHdo aoendt dBrF ireh a
plurality of "traffic types" depending on desire, of t?e user . ,

terminals for real time communication such as voice call, and the mobile

stations 10g, 10¢, and 10n 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 301 of the cell 1 exceeds the maximum
transmission power of the base station 30:i. Accordingly, allocatable
resources run short, and the base station 301 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
offect of interference from the cell 2 to the cell 1 is reduced, and the
transmission power of the base station 301 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.

11



For exanple, in a case where video image quality of a videophone can take
three ranks, "high", "nmediunmt and "l ow', the respective ranks are
associated with the "AF4 type", "AF3 type" and "AF2 type". The user can be
previously notified of the existence of the inmage quality of the above
described three ranks and select the inmage quality. Here, when the
selection is nmade by the user, the "DCSP" is associated with the "traffic
type" of the packet in accordance with the selection. Wen the selection is

fyper by dof atre: Zrmevtos SRR wbE ik abShd BeR Sl BD i
identifiggatd onyt&d ! - ' riorit ontrol circuit 34,
the inquiry c?artgdurl{ tgyglg(flﬁgﬁ%ggﬁgﬁlgleﬁrl? %Lfg#rg?ﬂgggg eéf'%l%/i?'gnal?h eé)rtarféccaéma rcuit
45. The @guirod, Lahbdehohlifotttd cidd TR ol 0 i ffer. rgsidence
time in thixs1 enboél.cierento) " Oof gi%g&dg?\% ?%Eﬂsté%@lePplﬁﬁltggggéljlagc%rg‘turtaigm' ssion
buf f er (packeglily @R&ITE 351 AsigEUaN 1 lekbecisghit 98t ahi Ly EQFGi ntrol
circuit 34, andyjrudges whet hée%@or ntg et heClQos1 of the 8§nﬁ" F%Eh%?c@%t is
ensur ed. nfdumlens &pAiit BY, g chiculatb B3 @YD BhERMmat 89, Rdhodhigslown! i nk
packets of only the predetermned traffic type (for exanple, real tine
packet s onchitgh),pr idecidey qiemketd) a dipnelodennltiblex&psirdwiti 4Qrdmeptinkcui t 33
may obtain a ratio of the downlink packets with the unsatisfied Qos to the
all of t wefodmwbionnirapswites 43Thepa@usharahibhes istatian listiiatqBRitiey chmnit or a
delay fitter, an error rate (PER), or a transm ssion rate of the downlink
packet . $feend pqmrinherahbase stetionfihtarfacesiivhaiicd5.t i me of the downl i nk packet
exceeds a predetermned threshold (value_ of "Qos requirenent gal | owed del ay
time)" in FI G 3fhis; gekosdmenhi tthe iideptifieation @seyitidges andatthehda@s of
the dowlll111lk.packet. is. not ensured, ,and then notifies the self station
priori tyntodﬂ%qrb‘?g EFFR 53 $Angtatite 4 dudgment unile Mgk judgep sehether omot

packer  eRObIRe BpPLEt BRAFHec THAURHOEN BRC0a b ahofbo0rsaHeRo SR
|1 d | G t itori ' it 33 notifi
he i nqurro dlotf Taebl 10 Sen Shautell, o Sufe, ol e o b aesmopgies
det ] I : ' ' ' it  33,det ' th
Bbove deacrcoan arrer ke EmERicRed PR DR Eldoncdh 4RRGHEL T e

when t hepgdpwaldtakoRaokat skeuslgored in the predeterm ned packet transm ssion
buffer in the selfstation priority control circuit 34 and a tinme when the

downl i nk pack®heiger@sherul bade fot Alfbh NatdIFRdetOET: NETl Pt kEled o SdLBEHSSI ON
buffer in the self station priority control circuit 34. The Qos nonitoring

circuit B3sausesion valleuacdGrhidf rédeesfoark qabstibake re88by dgefipharilne
identification circuit 32 as the predeterm ned threshold. ~~Vhen the (aos
noni t or i hgsectagiont 3QFodetmuess thmtise bé regduosesoivhehehd dQed ofitle packst i s
ensured, the Qs nonitoring circuit 33 notifies the peripheral base station
i nt er f act AslgefgottthdeGrsuedians wbanithakepeices nesessasy fedthe packet

are judged not to be secured..

The self-station priority control circuit 34 constitutes a resource use
suppression unit and a resource use suppression release unit. The resource
use suppression unit suppresses the use of resources for packet
communication with the mobile station 10 in accordance with the request
from the first base station (peripheral base station 30). The resource use

suppression release unit releases the suppression of use of resources for

12



The self-station priority control circuit 34 is connected to the
identification circuit 32, the (aos nonitoring circuit 33, the signal

mul ti pl exes circuit 36) the peripher al base station |ist acquisition
circuit 44, and the peripheral base station interface circuit 45. The
self-station priority control circuit 34 includes the packet transm ssion
buffers for the respective traffic types. The self-station priority control
circuit 34 stores the downlink packet received fromthe identification

circuit %%ck(?tf Itcgﬁm@uﬁﬁshsﬁm tﬂ@%«s ﬂar 'aa%swfh BEd Ranicl. @ﬁggfdance

with the type receive fromt ntlflcatlon Cir cui At this

time, the.gedditst AllbaR ﬂ%m‘ Mol ﬁﬁét %a.eé Et%lo‘h' (petipherdl HRAREAZES sbhe tinme of

storing the downlink packet. The self-station priority control circuit 34
fetches out (&Her&shsink hefodRwhohNMecHReksl if cHMARIED t@ Ak RledtifBSHnSSi ONn
buffer in accordance with the priority of each tr affic type, and then
transni t sirchiz wWihedowadokeinformbtiensiegsiabr BUIrbedivex asdotwnlink padket The
self-station priority control circuit 34 perforns resource control in

accor danééowinlihk tihformeittion) detm an dppem ndterofh $amprctiargeng reidicnetw@k and t he
peri pheral base station list acquisition circuit 44. For exanple, in

accor dancenwotlhr,t gchotaindi clarwerds rghm tteeeiPod mmwnlork ngacketcuiat B and the
peripheral base station |list acquisition circuit 44, the self-station
priorityidorifieitian eicemit 327 34 tenporarily suppresses the use of
resources for transmtting non-real tinme pacl~ets, packets of low priority,
or real tinme paekeentigpHgn £iieitgps is 69n@£tﬁ<é§0\&h@ vk spfermdtion The
self-station Gfé control circuit 34 perf orm? resource control Jin

accor dané&ciirehoh b@ RSP BPnLoFing st 43 Bathenie Eeration) pregla%gqntr?lom t he

h | r. f 45. F d
W th"the tiegngy Sreufent Bl Etar sk o a ol ﬁ’éwe%ﬁ 2 fofniae
h t f , t t
ont Fol aFRd: ooy Rl o A e biE bR sel el 1 il fidege 3s&“ ’
transm t% Qtﬁ,ﬂ -S&alnk L PR ts';u]?é(ets p ackets of low priority, or r a al

time p ac Ket s aving a nmargin Cglos within the owmn cell. An exanpl e of
the above desqtj, bﬁ@n%ﬁfca%ﬁec@dd@%@t HAR AR I bRIEH phSksthPMiddy FI G 5.
For exanple, as shown in 5, the self-station prlorlty control circuit

34 t enporaim lthe Sdc@ﬂsllﬁlhenfo&ﬁmmnSfdc@ne@fB 1Pag&ahs i@éntilied tBEflcy@pe i1 the
case of receiving a resource allocation control request of a "low' uugency.

The sel f t+k¢ akifonatioh gpridnityc ooitiroll cigeuit L84, 341 tramparity they idémpled Gos

transm ssi on of packets (non-real tinme packets) of the "BE type", "AF1l
type", "APQuirgmeht smthe Qﬁsmqmeﬁimmcitﬂelté’ése of receiving a resource

al | ocatl on control request of a "nmedi un u:ogency The self-station priority

control circulle thas e iment.ythe sisdfie kEpe odridei ragksh isfidpatikiedswithon- r eal
L POk SRRl LIRAEL S 00, 10U e Sl ANE CeRLybe
a resour (igtezilnle’g th ﬁ%asotpetcg%.le alt sg%tstgildgrd 1hn|1 emen’cg Qg%’or a router in
an IP network (see http:/www.ietf.org/html.charters/diffserv-charters.html).
A header field of an IP packet has a “Diffserv field”, and six bits thereof
indicate the “DSCP” 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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In the above described case, the self-station priority control circuit 34
can sequentially suppress the use of resources starting fromthe packet
having a | arge transm ssion power, depending on the |ocation of the nobile
stations or the like. Therefore, the self-station priority control circuit
34 can suppress the use of resources while reducing the nunber of packets
whi ch are prevented frombeing transmtted. Further nore, in accor dance
with a resource allocation control rel ease request fromthe peripheral base

el cases he VERBoTy. Ui Af ERARIATSSOh bEroBHOE thY tAAE DREIE S, p
i thi n CHE 0EE api i RguiBy st 485 Snbodilaiod (ot he Qo
w th che not 14f bt pafaf REdsr bRk THbdd RLEERafiooBeba ittt ket <
R S R s S A 0 e

via the signalq mwapaﬁfgewi Eﬁn‘é;’,t ?1%&,“3 QpEtffoyﬂeBE%ﬁpé;.erAg fR%m phations

30 (peripheral base station |ist ron1§h|ch t he nobi station 10 is prone
to recei FRGI At €hé engnepe”ThelsSian ouielddspb €assds 1 ciei ) d6pésdipgnsect ed to
the self-station priority control circuit 34, the inquiry circuit 35, and
t he encog@briey r(putltet3franbhssibgnalte Mbhffepllength, citeoui Eadh oukhé gbaxes the
downl i nk packet received fromthe self-station priority control circuit 34
and t he ilnggeisryllf fiobm thiree lebbig ddxidly 1¢b 3¢ diepeBdingamddibcamnisptiowty.he

mul ti pl exed signal to the encoder circuit 37. The encoder circuit 3 7 is
connect ed t o The “BBgRElof the (EP tyre’spadlet us {'1EH 187 heh D SRR UbS e “AF r cui t
38. The encoder circuit 37 encodes the multiplexed 19  signal received

f r om t hetyoegrizacket| isi pXEXIY i randi thee RPEPT radnthe { BE hErenhasgket $8gnal to
the nodul ator circuit 38. The nodulator circuit 38 is connected to the
encoder d%9%00Pt 37 and the ci~~culator 39. The modul ator circuit 38

{7 ans {5 Eﬂﬁrﬁé‘)ﬁﬁﬁ'@?}é?@é‘t{ ef%zﬁie/t%ﬁ%siﬁ%@‘etf?f?@ﬁ§@f6”Tﬁtﬁe§€‘$é9i’§to§Edsg s
Gamaul ot A AZaPRars /et ¢f Fhupatie sofad PPERES HaNe AF Hadiele on

pr ocessi of ot he« bnk nodul ated signal fromthe nodulator circuit 38
to the rg/g‘?‘%fléo’n sendr@\&gga and reception processing of the uplink nodul ated

signal from tfg, F‘ng%”%ffttﬁé" nﬁg&?gggpﬁ fzgﬁ@a@di@"‘@&@m@’l rT}‘EéJic‘i]BSéQ’” éEhe

denodul ator circurt 40 1s con e circulator 39 and the decoder
circuit dl «Aheygderndyl AlQt]l o heudio ¥’ deMdubstes dthdemadul b Qeladp! i nk
signal received fromthe circulator 39 and transmts the denodul ated si gnal
to the detoden”’ ¢d 1Cinodl. The decoder circuit 41 is connected to the
denodul ator circuit 40 and the signal denultiplexer circuit 42. The decoder
circuit 41 deThdéBSCHE ofnheodAH typglebdssrieeel Bdisf“O0dh0107e TeantldS8CHR ' @f circuit
40, and transmts the decoded signal to the signal denultiplexer circuit
42. The digisl toeedalass @/kewel 2Ciis COT 11047 i’Eh@éﬁ%Q&’eﬂt&’@ Ade tyew/oldes circuit
41, the uplink information transmtter 43, and the peripheral base station
li st acq@ﬁ§ﬁﬂﬁoﬁidﬂﬂddpt 44. The signal derultiplexer 42 denultiplexes the

o acket and tRee SOSCHindthe hicereRTrranerrLl srl0oRln e tASER sexer 42
then traner {5 the, extr acted MRL plh BRFKHd DRS485 RN
4/level 3” is “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.
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20 43 and transmts the peripheral base station list to the peripheral
base station |list acquisition circuit 44. The uplink information
transmtter 43 is connected to the signal dermultiplexer cir cuit 42. The
uplink information transmtter 43 transmts the uplink packet fromthe
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

pert Pher ol Do s oA AR S AR SR UL TS PaG bSO
circuit 3gp ftPfBF’q “A@%é/&%@%g%pﬁ%ﬁq%c! Bhgggkggg‘?aquz %Ieat%{'xi%ﬁ 1! | 38 « m t he

. 0 " .
signal demult exer Cclrcul reover, peri’phera basa® s ion |ist

acqui STLLARCHAPULhoAfh<BNSBIL P tbi%e DEIJDBEIRY rDRPRPIFRL ORFY! Shebsr O L he

signal demultiplexer circuit 42 to the peripheral base station rnterface

circuit 4hd “Aeypeldfiey/RiveRape, 81 abd MhdrAlIghbRCRLid s AT43ypHe, connect ed
to the Qos nmonitoring circuit 33, the self-station prior 1ty control
circuit 34, andtkRehbBsdiphanathda8E tshat had “AFattypetdBhelkdth e Weligidlgt 44. In
accordance with the notification fromthe Qos nonitoring circuit 33, the
peri pher aé “bDadetinteatypei padketd deal time ydckdts)t.r aFtsarphekdtbeofr Routies

al l ocation control request and the resource allocation control rel ease
request twfbadypperaphdefinebase “spatreah tdei type” cpackess dnoyaleal ftimeexanpl e,
at intervals of one or a plurality of frames) or as needed by use of the
peri pherB&CltﬁS)e station list fromthe peripheral base station |ist
acquisition circuit 44. \Wen the peripheral base station interface circuit
45 receives tNorpetarf igathioembaiimens the “Moni tearitegents doficat e pat t he

Qos of the downlink 21 = packet .is not engured, the perinheral base station
i nt erfac%ﬁ%‘i"?%i frapsmigsin g‘Pﬁé’stl’fnﬁe‘Slbeé?lcto%mf tfﬂ"etli*ﬁjr%ﬁrtyﬁ? pe¢kether al
base station 0 which th eri pher. al, se. station interface cirguit 45 is
to transﬂ’i’& ZO(:) @%%J:obéhﬁl g@gfgpﬁoﬁae%%m g[ﬁ"er S SAULE i ﬁ%nPBsefaEqr atio of
downl i nk;packet s having the Qos not ensured (a ratio of the users with the
unsati sftfﬁe)edot eé)pa.c{%tﬁéci fically, as shown in FIG 5, if the "ratio of the

users with t 'ﬂﬂﬁaélhﬁg&@gejgﬁpg 'n‘?n% L is@gs%cfa@&[' \&Ji*;?'bnet‘!aﬁatﬁ%r . Qe ral base

station interface circui S a resource allocation control

request phuavel,O%he YDBRIPYnls POGsObcisfRa REIL Bf}ﬂhﬁéhﬁf‘gﬁ “Gh#fié ePFed0. |

the "ratio of the users withthe unsatisfied f-~,|os" "more than 113 and

| ess t hagepdmiling bReldRelel dhBEalsePase station interface circuit 45 transmits
a resource allocation control request of a "mediunt urgency to two of the

peri pheral baBer skambbd)Sn30cadd whbee Vidabiimapfe §indityssfrs viddobhbhe can
unsatisfied Qos" is "not |less than 2/3", the peripheral base station
i nt erf acelei thrdet r4fks,r Snighi’t Sredhwnduande “Ww'octhd orspetiveoranlegaest of a
“high" urgency to three of the peripheral base stations 30. Here, the
per i pher atsopased stisk ithaSARE typewnh tine” rraglo kit type o cBlr¢ vrecean bel
request is to be transmtted are selected in an_or d?r of the_peri pheral
base st abToOYsIEnotijiRePithe eptsteRsaridhe prsge salith At thit dbgvecdescribedi t 45
recel vest}'{l}gg 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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notification fromthe Laos nonitoring circuit 33 that the downlink packets
has cone to be ensured, the peripheral base station interface circuit 45
transmts the resource allocation control release request to the

predet ermi ned peri pheral base station 30. 22 The per ipheral base station
interface circuit 45 transmts the resource allocation control request and
the resource allocation control rel ease request fromeach peri pheral base
station 30 to the self station priority control circuit 34. In the case

where the,desour o ad@cabhan. GRoldak, TaReSh g Lhfhdissanpseopl hgcat i on

control release request are transmtted 1n a constant cyc e peri pheral

base st aHBxQHlithI?al’ck%ﬁq G ﬂé‘c!l{ie’(éj tﬂaﬁxsﬁﬁ@ﬁlﬁﬁ %@ﬁrﬁ%ﬁﬁ&%&%&né}ﬁﬁs?ﬁr age 4 ce

al l ocation control request and the resource allocation cont ease

request HPEhEaEI- PRSP HRIR tyb@&TRr St @Fdiah 330 ahB jAdEENWIRRhe £ Y8 0t tHeG 6
shows a functional block diagramof each nobile station IO for real tine
comuni c@ok @A thd Bewntibilckeald @sul@di ncl udes a circulator 11, a radio
antenna 111, a denodulator circuit 12, a decoder circuit 13, a signal

demul ti pl exer Ther@ed inddtorangl @imaliitn&3 inndy ma@iit@ntlou Qoat ofutliet dddnliakQos
nonitoring circuit 16, a peripheral base station search circuit 17, an

upl i nk i phdrataof onlsi fipupradeterntidedarsifigriabe ffortaxpheler reail tone patBetsan
encoder circuit 20, and a podulator circuit 21. In the enbodinent, the

per i pher af higlsprigrisy bepketehr Moreovezuthe @s sromdtaring eigcuit S8avar obbaia st ati on
information tr ansmtter, which transmzits inforpgation &peripheral base
station Riuglo peghe dlovgplire reskelsdwiids the maspbatiod Qonigrbemlboidbence

| evel to the fijrst_ base station (base station.30) in accor ce.wth a
request APBRIPKPaIGReLY Bhs as ROPPATIP et ok mmtorr%ﬂgf%ycmts%or 11 is

ted to th i t lla,. th | i i.t 21, dth
Comnec oo b2 %yf 1948 0L S0 PR RN E R o0, L1,

i f : i d i.anal d i t 21
P ocessin9 o skl N TRCHLel OBl ABATS MROYLSRCH Y 21 (°

rreception processing of t

modul at eg;la%ieam'pﬁeagfer %Hﬁﬂ'&c@s}@m mnge t%gAQBQrwﬁr BROWIWEd gje{aﬁrgit 12.

The deno ator circult i'S connecte tthe circulator 11 an

decoder gifouiih 1Ry, INehd QB @Hifdrirtd tivhit é_@L desmdtl At % Qs Jroghdl at ed

downl i nk signal received fromthe circul ator and transmts the

denodul afiegnEhingdclted kheotesosed, GindCthdn hatifithethdessléetatton ridrity3 1S
connected to the denodul ator circuit 12 and the signal demnultiplexer

circuit dshtrdh@rdecodehattlicQot of haléscwnaklakiphekensattdnsugedl fromthe
denodul ator circuit 12 and transmits the decoded signal to the signal
demul ti pl exer Atdor theiréafidr, Wiiven sheyhaffedesnidengel temerofghe clomtnlink packetnnect ed
to the decoder circuit .
exceeds a predetermined threshold (a value of “Qos requirement (allowed
delay time)” in FIG. 3), the Qos monitoring circuit 33 notifies the inquiry
circuit 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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13, the downlink information output unit 15, the (aos nonitoring circuit

16, and the peripheral base station search circuit 17. The signal

dermul tiplexer circuit 14 denultipl exes the decoded signal received fromthe
decoder circuit 13 and extracts the downlinlc packet and the inquiry. The
signal den iultiplexer circuit 14 transmts 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 downli nk

i nformati t.HNI i e d the. .si gnal demu tj,pl exer circuit
14. The 823%??@Eyilﬁﬁ§¥f%anfe?lén§e8§§%§t ﬁ’hﬁ‘u 55%88%?%8 O% hcércd’ééwﬁzi AR B¥cket
recei ved.f. i mul tiplexer circuit 14. The downlink information
out put ug}%ﬂ%&ﬁ??ﬁ%&ﬂ igﬁggd with) for exanple, a display screen of the

mobi | e stati ogynéh SpealkRk H&l?ﬁ&)?fn %{rcf.lﬂe 35! KEtec g]eih%;staﬂr%%(ﬁorok NgeCl reuit

16 is connected to the signal demultiplexer circuit I ~the periphera
base st alo@nlis&apabked i Wdsubdd, The Q‘Q@Smﬂﬁﬁ?fi%'z Botit! 28 Uhbtifi8s NI tOr'S
a

the "Qos (in this enbodinment, at |east one o 4 delay jittex~, an
error raperipRER)], basedstatiohanssifasd b that &he G&Xof fiee doWHIK pRAEEls
transmtted to the signal denultiplexer circuit 14 at constant intervals,
and judgessuwegt her or not the Qos of the downlink packet is ensured. The
Qos nnnitoring circuit 16 may nonitor the Qos of the downlink paclcet of
only the predéher selfetationf priority peoftrol @xarpl 84 ieatorrievbed aiwk etheor
packet of _high priopity%. The Qos nmonitoring circuit 16 may nonitor the
buf f er r edardEifesion; gecuat SRndheddam manitoyingeircuingsdn tha sighad nrrdltiplexdrng
circuit 16 judges that the %ps of the downlink packet transmtted to the
si gnal dei¥aRiti g‘f”ek}éﬁr veripkgral basq stafean dissreadisiting cisewitrodd.t and rideci r cui t
16 notifies the peripheral base statign seQ£ch circuit 17 of the judgnent.
The per PpHEBREralRASE stptippdnterdagecrant dai t They SP]Ié'Sé%tﬁ%é’trwlttYocqrﬁ@lsi gnal
dermul tiplexer circuit 14) th S noni.tori ircuit 16, and the signa

o't pl oggee A fdtides e, SR B Rt MG Y Meomemeiies dradic
denultipkﬁ&%r circuit 14 or the notification (notification that the Qos of
t he downli'nk” packet is not ensured) fromthe Qos nonitoring circuit 16, the
peri pheral ba i ol c i of! Wit il s S j p gnal
avel's of controrn aard THGrE Lot EAHoRS: P doGCHh el s
st at i ons&Qivedndrdih eMESdenRBEAROET lcReS %ham@_rbﬂeuéﬁerﬁﬁﬁbgg %ﬂf‘et

peri pheral base stations 30 ar r anged in descending order o P e above
descri begramgafbsied Hhfinakin | R¥&dancd heitRethddRedfBl BPserskdlddofroseaheh
circuit 17 then transmts the peripheral base station list to the signal
mul ti pl exksitifica€iohnt ciddhit 8getAiethivititiet e sif-bfdtat pABritNabntrbE ciPegitof t he
downl i nk packet is not ensured. The uplink information input unit 18 is
connect ed4 teemhoezed Greatimeudftstgplieg élse dowalink f@keThe upl i nk i nformati on
input unit 1S is an input 25 interface fox' allow ng the user of the
nobi | e st ati ohhe cetibstiapiont peigrisy (conttol dirvryity Stctetehmsopnhteximpctshitheh
creates gn UEILnk gac%et based qn the inputted data, and transnmts the
creat ed OPVRHRERICKE: frod each Bagyeh tranamisgloadasierdn aqgprdampe withdheat i ng

the uplink packet, e link informatjion Il ptlt. unii 18 sets the DSCP
(rraf fi cPigBEy f sach ISeltl the.aBr R trans oo d TR kiph et 6p e dat .
The sign%]ngylghg](éggccir% jf 19 is connected to the peripheral base
station S&AFCH CIPCUt L7 8Nt t he uplink information input unit 18. The
signal multi Lreujit 19. [ : LLi j he
peri pher al bg§§é§§g§#%ﬁg$&gﬁgﬁﬁﬁﬁ#%ﬁ%%éﬁﬁﬁ% %Pgﬁ% %fg%§§§¥?g%9§%%#%h
ci reui t 1 %oaith den@itbid hbtiRRsHEE Hdd hiMoriddf OB N uni t
18, and tﬁgnsnits %he nult?p?@gedfsigna%ﬁ%gy?kg&gﬁg%%g$8€#ﬁ%ﬂ??&%&% The
encoder gifigHétal sk StAMINBEE £ i SitioRifdgNal, Mk kRPIESNCAde6Mdncdd and
t he nodul ator circuit 21. The encoder circuit 20 encodes the nmultipl exed
signal f#oth the nstidinationfkéhpleXQss Ghérithiling @it 33 ansNitesSpbAghengoded
signal to the nodulator circuit 21

base station list acquisition circuit 44, the self-station priority control circuit
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The nodul ator circuit 21 is connected to the encoder circuit 20 and the cir
culator 11. The nodul ator circuit 21 nodul ates the encoded signal fromthe
encoder circuit 20 and transmts the nodul ated signal to the circulator 11.
(Operation of resource control systemaccording to this enbodi nent) A
description will be nmade of an operation of the resource control system
according to this enbodinent with reference to the drawings. FIG 7 is a
time chart showi ng an operation of the resource control systemaccording to
t hi s enbggi o . [ ' : it Qos of
the donnt T He By e L R B E e P Aol (R 5
Z~esoNtep LKk E O ack¥td ﬂﬂ&ﬁﬁﬂbﬁt{j\,goﬂ fodl Rirfie QIR RGN eﬂn?ax%i’é foese each
base station 30 nonitors the faos of the downlink packet. First, a

descri ptwarhimicthé ol sstide for the operation of the resource control system
according to this enbodinent in the case where the nobile station 10

nmoni t ors t he Ths self-stiidon pritritykcopank efrcussds performs resdaired cohtrodtigp 701,
the Qos nonitoring circuit 16 of the nobile station 10 nonitors the "C~, | os
(i n thi saerbdaicentith atrgémasbf anyesoneceohillacatédraygohirdl eeduest Bonortheat e
(PER), and a transm ssion rate of the packet)" at constant intervals for

t he downpéuikherad lbese stattemintesfice girchid 4. gHar exampleulinigstendence iwithi t 14.
In step 702, the Qos nmonitoring circuit 16 judges whether or not the Qos of
t he downthenkrgenravee! the gasennce edlacation ecositeml ateqyestu fromp threperiphenslt 14 s
ensured.. Wien the Qos ggni tori n% ci{lcui 16 j udges .t he (%os of the_downlink
packet t BA¥SeSEHM HifprRe GfeihPolne setifiatipn REeHty7eqntrohehcite 30| os
moni torin cinrq]git 16 '&udgei@t hat the C-I osfof t he d(%wnl [ nkaa ket is not
ensur ed, “ERROTEEEY SIPBECHPO dEEdLSG Bt SEWYTRF3IOT HaBPRLIRES NopHrgatfyme

nmoni toring,circui 6 notifi.es . the peri.pheral, base station search circuit
17"t hat | DR PHskerr el B RiERE ST oREl WA R B-BR A RS AR TR ol “base
station I i.rcui iy 17 measures the received signal level of the control
si gnal (‘?’%?H%E}é%ﬁ@,&e | CH) of each peripheral base station 30 (indicated

by "a" in Fl Ginloanifld A1tB8LRvE MR sBEbEP REIRIrcd @BECAicH boMtrb §é‘%‘ﬁ’"§@ step

704, the peripher al base station search circuit 17 tr ansmts

noti fi catsi Mwihal Fies Wor@kahlife SQNHIWK iPFIRED, tife SAF-sORSIH BeiopRg t he
peri pheral base station list via the signal nmultiplexer circuit 19) the

encoder @htrolCiir@it t342mphrariipdibpd Ohe ¢iramdmissidoh, oft pacleits ofWhet‘@E 11, and
the radio antenna 11z (indicated by "b" in FIG 1).
type” in the case of receiving a resource allocation control request of a "low"
urgency.
The self-station priority control circuit 34 temporarily stops the
transmission of packets (non-real time packets) of the “BE type”, “AF1 type”,
“AF2 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 control request of a “high”

urgency.
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In step 705, the self-station priority control circuit 34 of the base
station 30 perforns resource allocation control in accordance with the
notification of reception of the peripheral base station list fromthe

peri pheral b ase station |list acquisition circuit 44. Specifically, the
self-station priority control circuit 34 of the base station 30 tenporarily
suppresses the use of resources for transmtting non-xeal tinme packets,
packets of low priority, or real time packets having a margin for Qos

it hi h | 706, ) | f-stati i i |
o eult 54 ool 08 bhod e b0 PRSP AE] pRbRL BnBEA Bl 82" 1O
cutt 34 @ ! : phet al pase staty ! t
ot Pl sBaReiily Riborbsd (6 Wbl WA EIES Uibyidis HohOPRL ERGET
the mobijhgigkal 198e 19aNiRidsih BEWLPNEI RN IDES Bn SRt IofRkidd SF Eg&%ﬁﬂé! on

circuit 44, the peripheral base station interface circult transmts the
resour cestalibAgat ithe 11@Nt ThérfOQAUESd séws’eéteorpbﬁ@ﬁftg leBh 18l cReLitPieE Al base
station 30 (indicated by "c" in FIG 1). In step 707, the self-station
priorit ysigpabsotheChdeCofl lesddreel wdthrddticinpheHeathuRBEL oSp #dliedd wiiclpakd or ns t he
resource allocation control in accordance with the resource allocation
control pregeestd frempednglttansmitgelncy) recei ved via the peripheral base
station interface circuit 45. Secondly, a description will be nade for the
oper ati on i n Kimtheaserajtieraccoidarizaseitbt atresmred alboratior sontrel Qeleasé t he
downl i nk packet in the resource control systemaccording to this

enbodi neisavessireroilre paripheraldhaserptation igterfacetircuit 48, pelfstatgori r cui t
33 of the base station 30 nonjtors the "Qos (in this enbodinment, buffer
resi dend¥riogty cantyel)eirgpt fhaelegaps thateaprisey iston pbtrgnsrdssion #f861ssi on

buf fer of ihe self .statio E%ri r%&% control circyit 34. In step 802, the
Qos moni 81 e RFLEHD Bkt el BT RERY 00T risel e clists thasagwhi i nk
packet is @nSﬁregg in 1(,?.th r Wordﬁl whet her or not the buffer residence tine
of the JBRFTPARY FREEFNBINE YN £l o edet ernined thr eshol d (" Qos
requirenment i 3" - it ORI [ I J es;the Qos
of 'the. downt | TS B G tEER b dBpiRRe FREAC OBt SbGithd ciftulr PR 0,
When t hey(~ 1101 d 1L e & 33 1j,U Fhea.downl i nk
packet ﬁ@gngkﬁéﬁgﬁﬁgﬁ?ﬂi g %%é%gt?%n g%o%ge gg?§£§%§§ g%é.ﬁ$%ﬁ§§%%9803, t he

sel f - st ahbARCAIHREhAYt1EOQbE OF ti6d A6WhlinB% dREPRI At dnéusstPPEEsSER b use of
resources for transmtting non-real time packets, packets of lowpriority,

or real hbARoRAE kel the iAqiBRdifeuiOB5 Qguitkd bf thd RebawrtgRbh 10l N step
804) the C.~os nonitoring circuit 33 judges whether or not the Qos of the

downl i nkwpiabk®t a i dseimsitiordof tie phblest, wod dde sipeilharultiploxer difrub3bf er

resi dence tine of the downlink packet exceeds the predeterm ned threshold
(" Qos reduit etfenperiphBtad b3 stathers t30e (Gosphronl thewse ngationclist) 88nj udges
the ~los of the downlink packet to be ensured, the operation returns to

st ep 80Ivhiphdhetnebitpstationi 1dis nrgneite cesivantprigrrncet hat the (gl os of the
downl i nk packet is naqt eris,ured, the operation proc edsﬁgo stffp 805. In step
805, in accor cesnalt mypltelewsr eirewiti of ¥ GPr’PWfée‘gb*so Ri BYEStaldPTEi 1 cui t

23, L0 ALY SLECULL % TOLCES, O LG HELLE 81 20D 10, M | o Lhe
o i R ORLLEyBLaH KA B DS kSl b gt e T
from the self-station priority control circuit 34 and the inquiry from the
mquiry circuit 35, 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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encoding circuit 37, the nodulator cir cuit 38, the circulator 39, and the
radi o antenna 39". In step 806, the peripheral base station search circuit
17 of the nobile station 10 creates the peripheral base station |ist as
descri bed above in response to the inquiry received via the radi o antenna
11la, the circulator 11, the denodulator circuit 12, the decoder circuit 13,
and the signal denultiplexer circuit 14. In step 807, the peripheral base
station search circuit 17 transnits the peri pheral base station list via

the si grg’:}% QIUR% N EKE xﬁ' fif &g RYEP I VB%UBL%ZE}an%&?ts”?Hé" at or

cir cuit e ci rc at or radi 0 ant enn 808, the

per'pheﬁﬁko@@&%gﬁk@%b@ﬂehﬂkﬁﬂ&%?%u%ﬁﬂﬁﬁ?nsn‘ts the resource aIIocat|on
control request to the predeterm ned peripheral base station 30. In step

809, the sel firisd aldd@MatdkicRicitty3® Qddlectdd ﬁ)Ul!He &fcodbr eRERItRET ARDeRal base
station 30 perfornms resource allocation control in accordance with the
resour cecigiloat BON Chid rabdfikRgore shrcuts B3C inddd ylatdse ghs demdddd g

received via the peripheral base station interface circuit 45. (Open ation
and ef f aeteiobd rfeanutieeenarder alircaiyts B2 mmalc tamdintits tloe hivduiletddogiignahttd
According to the resource control systemof this enbodinent) the

sel f st atti milp:ruilaj]oirti'}fb control circuit 34 suppresses the use of resources for
packet comuni cation between the base station 30 and the nobile station 10
i n accor dancéllvi circulsdor d§usseonnestadeta khpenodiHatar civewwis 38 dheoradie. 30
Accordingly, each base station can autononpusly control resources, and a
stat i on HUARRS| $9an@q%éh®é£@lgdtéﬁt%n%1r%&o49es ﬁm@g@w&w 3% RwstcBambl i ng

efficient resource control. Accordi,nng t e resource cantr em of
this e }Vﬁ%ﬂttla’?%lﬁsé@’om%@s%aﬁﬂf&?‘ d@@“frﬂ@ﬂ&m ?ﬁedlslsaﬁf)%@n{)éﬁ? ormed in
cooper at i on Wltth the.r spunce ontr (15?2 ter al_cell. %ﬂus

enabl i ng"PH&4 oy % ? ‘é Ry Wé’ge?ﬁmggg fces with

regard to e entiy acket b|| n| ation y sl tution of
r esour ceuPclblﬂf r%?(ti g?g?‘grﬁl% ofg FEnt §§ i\ 32‘]5(; ﬁgk‘tﬂf Il be
made of A.resgyrce control system accor d| ng to an enbodi rrent 2 of the
present itnvention with reference to the drawi ngs. The resource control

system accor difg dtegmfdméto@ r@&%matmIc%nheét%adt%dtﬁeoc@.@mfa%mg WHd Bhé
resource (radi o channel) control”. Hereinafter, a difference fromthe

const i t UWdcodeOtirttie 41S qHeC Qe 1B08TaRbr w@x&ﬁmma@@mﬁumeg ahthoilaged nent 1
wll be mainly described. The resource control systemaccording to this

enbodi malndt fgeiad réccived fiont eko uircelaton B cindsyraheni @ démadtiatéde
enbodinent 1 in that the base station 30 does not include the

i denti f iigalon thierdegpde3@retihdli nquiry circuit 35) alld the peripheral base
station list acquisition circuit 44. Mreover) in the base station 30, the
resource contPhy dsgateemirmebidiingonneathd $odhsattimeditlatizf ¢iseuit 40oamd hat  of
the enmbodinent 1 in functions and arrangenent of a Qs npnitor ing circuit
51) a sdibe-sigael slemppltirlexsy sgpuitofiZci ddgi dewpler ppewt sl idspedes t g%.

station int ace II’CUIt 5
encoge& s?gna received t3 rom 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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The resource control systemaccording to this enbodinent also differs from
the resource control system according to the enbodinment 1 in that the
nobil e station 10 does not include the peripheral base station search
circuit 31 1'7 111d includes a transm ssion control circuit 61. Moreover)
in the nobile station 10, the resource control systemaccording to this
enbodi nent differs fromthat of the enbodinment 1 in function and
arrangenent of a Qos nonitoring circuit 62. In this enbodi nent, the Coos
nonitori j i1t f il tatj N, | | nk
packet j%%5%%%Fﬁﬁ%%%ﬁgdﬁFchgﬁagggg gﬁ%t%%#ﬁg}}%gﬁ%tﬁégkg%l éggkﬁgséplink

packet i §a€BaUR%RYisigERNEItNG the traffic type of the uplink packet
directed to the first base station (base station 30) and conparing the

threshol d prepgs aiglimednf@mfaeh traadhitged WBe i ohnbhRd( 89stref sidiaiup! i nk
packet. The (los nonitoring circuit 62 of the nobile station constitutes a
noti fi caddonltipiekgr whtaid 4t ifHeeaphihk ihforsiathas eraiatitanr 4dasemghati on 30)
of the judgnment when the Qos of the uplink packet is judged not to be

ensur ed. thEhepQok poadidtofriony ther sightl Sbnofltiphexdrasiecsit a2 ap e ppesnnect ed
to the signal demultiplexer circuit 42, the uplink information transmtter
43 and angatdrkstation priority control circuit 52. The Qos nonitoring

circuit 51 nonitors the "Qos (at |east any one of a delay fitter, an error
rate, and a tTasmperipdieoal baseestationhbstuptquikitpuc kigeuit M4 b sormmdwbed vent )" in

the signal demultiplexer circuit 42 and %ges whet her or not the Qos of
the uplifle spakxetionspiaprity eentrol ciyeniydd, Wiretigepl demudiplerer pivgwiirdes

necessar or a new uplink packet are secured, In ordance with a
reservat %%CL the g?ﬁ&vlgﬁ%@iih?éa RGN RECHBE CECuitafbonl 1o RATIPHATEL daghal
demul ti plexer circuit. 42, the Qs nonit.ori Cifcuit. 51 not.jfies the

sel f-staﬁtiaglﬂnpﬁ%raicfl}'}ls(’:%?ﬁr%?cugjr%uinf’h% o aSngqgﬂm%fplil%wptW?net her
or not the. r ur.ces necessax or the uplink packet,.correspondi ng,to the
esorvat I GHE SIS BOEERGH LY hepLifrth! bRt BREORNREPR R FidiEN: °s1
det ects o) Lt uphi o (= S d t hat. t he
resour cegé olrth{lﬁ}_é&jne%vr% |%€ pgi(\:dl?g 0‘%?@@106; Eseég%%egg? ?é}% (jq .(%gl%ﬂor%}sitori ng
circuit al ngtihi %\%aﬁi‘@%@%ﬁﬁsﬁﬁﬁ%!% BeHBhbEN 6N LRltiG (IEH] rom tRE the
detected result. en the Qos nonitoring circuit 51 receives the

notifi cadipaal ddatitifibRe Bigc@t 42he thldeMoRegKBisd Sabidh i@beHEQdciréuit he
nobi l e station 10" via the signal denultiplexer circuit 42, the (~,10s

nonitori4® circuit 51 notifies the self station priority control circuit 52
of the reception of the notification. The self-station prior ity contr of
circuit 52 i sSThoppspherhlttmse séatgonymatderfack tciyplieix4d iceommected3ty thhQo&os
monitoring circuit 51, and the peripheral base station interface circuit

53. \Wenmphiosialef cisewiti oh bre seliisfatont puprity centnol Barqugle Sy eand ke
notification fromthe Qos npnitoring circuit 51 that the resource

necessarBeiRherphdage stakeRdistapedatione ircwihedd o In. agoaridpcepPilth itﬁ9 control
O ST LIS oSS oL LS B8 om0l P Rk pocker
S TR o RN T R TR R
transm Slseis8{1]réen§1%c\é@:ﬂo§x) co%?fol%feﬁsg rr@&&jaé% toYdeh 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 circuit 33 that the Qos of the downlink
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When the self-station priority control circuit 52 receives fromthe 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
upl i nk packet are not secured, and when the uplink packet is a non-real
time packet, the self-station priority control circuit 52 postpones the

all ocation of resources to the uplink packet for a certain period of tine.
When the sel f-station priority control circuit 52 receives fromthe Qos

moNi L OF T AGIEE NiSUbbe S dliEdNThbT hEALRAM L BRle 105 RRSBLMOS HRLLDK packet s

ot 33 “ensured of the Roti € necessary  resour or the

new upl i eﬂﬁ"%%tth@n;r g@ $EAUHShuApE: X‘f‘ﬁ%‘x}igﬁ&a'f%la'sgiéte@:% s & whic eal

tinme pac t he sel at1 on prlorlty CO circurt orarlly

Suppr essgg E&ﬁpﬁéﬂﬂcﬁédeogtﬂforp%ﬂe?ﬁcé CSAMESS 10 thoRahsRlt b PEsRReket s.
Thereafter, when the self-station priority control circurt 52 recelves

anot her altfchtibsabhe] thpiest AecAIatRS STy rdt RS ERTih0batba s HRWiNPtho Kk packet
are not secured, the self-station pt~iority control circuit 52 notifies the
per i pher@bs hatsensitradl (@aratiobéti@asesiwithithe bdsafisfideQoeXepti on of the
notification. The self-station priority control circuit 52 perforns

resour ce contSeicifiqallyctasr sltewme enwFiG. Gr getloy “vdtie lé thesosarsewalh dbat i on
control request fromthe peripheral base station interface circuit 53. For
exanpl e, unsatifiedr@enice “not maraghangdd phefperiherakbasecetadionoideifare cont r ol
request fromthe peripheral base station interface circuit 53, the self
stat i on Qrquey e yraxsmitop repewiep rllsoatianpertae) regusaipph @ sloas yrgengy &0 of
resources for trans non-real tine packets, packets of low priority,
or real {er’f thedest eh%i/i"'i‘?@ saHary PR f or Qos within the own cell. An

exanple of t qQve,.descri bed res ur e alloc t| o cont ol i's shown
nHG 10 ﬁgrgsxaﬁfdr Gt e (BF aborgRe et B, Shone BB IBr 1ty
control rar|I t nsm n of the.packets, of the "BE
{ype | i B4 YR S TRRL ot R et R S G Ser b SRR G et of
"l ow y el t riprit $ql.. rarily
stops trlgr%gﬁi&gs?%%&% an&ggﬁgg&es?ngﬁ ar eaeﬁ%qgggﬁéfgo g‘?gt(#gw‘%E type",
"AFL typgtin hé%ﬁ?b%é/ P& +RRd 30AF3 type" in the case of receiving the resource
al l ocati'on control request of a "nmediunt urgency. 34 The self-station
priority contifghe Chatfbfithedide@iMatAlHe InfitQBR dIQANSETSSH 108s fhaih RE3pPacket s
(non- real time packets and real time packets having enough tine) of the "BE
type", "thel geyipheral Afedel ¥Ption "Afterfhypetirant 1AFdrdnspdts i 8 kbwugase of
receiving t he resource allocation control request of a "high" urgency. In
t he abovédlatesionidoatirat asguedthef 5 &hiphStuapemny far tlhoeetof thernterighernl basé 52 can
sequentially suppress the use of resources starting fromthe packets having
a | arge dtatiansiddssi on power, depending on the |ocation of the nobile
stations or the like. Therefore, the self-station priority control circuit
52 can suppr ddere; fibe peEipderal bagustabionad0 W@éﬁki}#ﬁgmﬁi‘?@r?ﬁiﬁfﬂéﬁfwn packet s

that are tenporaril revented from bei transmtt
cont mf 1equestyls Fi)so e transmgtte are seri cted 1n an orcfer of the peripheral

=

base station list.

When the peripheral base station interface circuit 45 receives the
notification from the Qos monitoring circuit 33 that the downlink packets has
come to be ensured, the peripheral base station interface circuit 45 transmits
the resource allocation control release request to the predetermined

peripheral base station 30.
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Furthernore, in accordance wth a resour ce allocation control rel ease
request fromthe peripheral base station interface circuit 53, the self
station priority control circuit 52 rel eases the tenporary ceasing of
transm ssion of non-real tinme packets, packets of low priority, or real
time packets having a margin for (.~0os within the owm cell. The peripheral
base station interface circuit 53 is connected to the self station priority
control circuit 52. In accordance with the notification fromthe self

station priorthy pepiphePhl KddeCdthtioR4ntdritiecREFO RIS %{'aiu%ﬁﬁs Sth@trbﬁxﬁnjtcﬁéer face

circuit 53 transmtS the resource allocation control request a

resour ceaRbda@femt éRftréloRiguekt hRA QRE GeEAHYE SllokMXiSREIRE] kHBREA e fAsE
stations 30 in a certain cycle (for exanple, at intervals of one or a

pl ural i t froaf eddrap@spharal dasaeedash 30 Whehe bélespaidopabaky basRobéiaéwhion
interface circuit 53 receives the notification fromthe peripheral base
station Baterface circuit 52 that the Los of the uphnk packet is not
ensured) the peripheral base station interface 35 circuit 53 determ nes
t he urgency alnd thhecasenbdereftheerésonecelalloastéors tcaniwd srequesivarch thhe
peripheral base station interface circuit 53 is to transmt the resource
al | ocat i tasonbiet 2ldcatiogueestrolirplesse seaizast araitransmitiedtinn ednsipht axclpacket s
having the Qos not ensured (a ratio of users_with the unsatisfied Qos)" or
"users wikenPeriBheralchaset stasiog iterfage chehttedd cheplet the extstonceiof shewn in

FIG 10, if the 'ratio of users with e unsatisfied Qos" or the "ratio of
users wi lf%ovwlimtleﬁtcoglér;ﬁlrﬁ%%staar}%@& BHOUTS alb'ﬂfftlﬁﬂrfénglf?éﬁe 28¢ the

e o B e o e S m R R e per bl base
stations 30. t "rati f. I ] sati sty " he "ratio
of users wt hﬂ%sﬁ% P‘glge&{n?u r?céc:tsog%?gz%c‘ﬁa{h{&g%%ﬁeo "eal%iél &ﬂ%ﬁg S%@%n %ﬁ) Sé °4nd | ess

than 21 3eql ifle RBHLANAIALINASCRS LALKAD L AT RAGAABHES Y LirARaldARETLLS t he

resource I'ocation control reques _ urgency to two of the
per i pher?zldi@%%ﬁeﬁhé‘tlf Qns §&noaﬁlﬁtt$&ecﬁ*]§?itt' 2,0f ddesder Mbddit tie HeRAksTi ed

Qos" or the "ratio of users with insufficient resources allocated” is "not

| ess t haged(iBiplekéie cpRuIPN &l REMisE ahf@mdtiehdser aidieuis, 83Qbsansnits
the resource allocation control request of a "high" urgency to three of the
per i pher mbnitasigséindiions, 0petplesral haspeatatiphesareh desdt ITabnowplinker f ace
circuit 53 receives fromthe self-station priority control circuit 52 the
noti f i cainfematiodéhpcet ot 1hat sighel Gowlsipdéxerheramt ldkapaoakeder crensur ed, or
the notification of detection that the resources necessary for the new
upl i nk péleetd ameoddeiaredcuithél.peri pheral base station interface circuit 53
transmts the resource allocation control rel ease request_to the

pr edet er mi nedéhp prrapafimerle dieamiesiphspal hase station search circuit 17

constitutes a second base station information transmitter, which transmits
information (peripheral base station list) regarding the second base station of
a 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 circulator 11 switches
between transmission processing of the uplink modulated signal from the

modulator circuit 21 to the radio antenna 11, and reception processing of the
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The peripheral base station interface circuit 53 transmts the resource

all ocation control request and the resource allocation control release
request Fromthe 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 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 | ocati r { aC L,Pher ' 30 in
he constant CycredbELEaLAEE (0 1o TRREALE & phe MLl P un
18 of thgpppijke station 10 is connected to the transm ssion control

circuit 61. The uplink information input unit 18 transmts a reservation

si gnal incl udrRg dedgodulatdr Gréuipe 2aidedhiR cfA¥Std ERdliclRUBRbr (R25KE the
transm ssi on del ay, packet discard rate, tr ansm ssion rate, etc.) via the
tr ansm dedoder edruiol3ci Thdlidenmluldthe chicatal 2 Mehiddull epeesthel fodinlatdd, the
encoder circuit 20, the nodulator circuit 21, the circulator 11) and the
radi o antlemninklaigridle iecansdi f®imon thentirollator clilt agdl iteaneniectthd to t he
uplink information input unit 18, the signal nultiplexes circuit 19, and

t he fl osdemnitntedgignal caithe d2codEneirenitnkhi ssi on control circuit 61 fetches
out (extracts) the uplink packet fromthe packet transm ssion buffer and
transmits the h@td@h@ger( eixewibdBeid) complertied foadieedempdulatempiwanidsibandower and
a timng of transmi ssion in accordance with an_instruction of resource

al | ocat i B Fromlt Aempiidpleseniawnizd4. TR [dggodasnrirenitngd dacedes the i s
connected tao the transm ssion coptrol circuit 61 and the signal multiplexes
circuit 4Rcodphesigpal o ttg?i‘ﬂ‘gn@ﬁ}létﬂl‘t cpgpd apd tgangmits ke degodesi s
enbodi ment @% east one Ofltﬂﬁ buf fer, Hgsidence 37 tinme, the delay
fitter, RE2EEGHIE PEpal demyltimlexer citduhildsi on rate)” of the uplink packet

ithin th t.t | SSI buf.f er., of, .t he t 1 SSi trol ci it
61, and ] udpeb A COP e r e ekt 3t e bEERTo pRsRhSRE ERtufea. The
. : Uit Al . : Uik
packets bt ingofrbit inkent @i A kOIS GF hibdilorti SO 10
Speci ficahh %he‘ﬁﬁé‘%g)ﬁé}ﬁl RS anﬂd}leséhqichr&fm%c kel P eRS) URG AEpHaler M ned
threshold (for "'exanple, a value of the "(aos requirenent (allowed del ay

time)" iaréliG143demlitten1CRSs MRNHEQIdeR%ighdlGkickived frdidaRe ddialiet Biecls of the
upl i nk packet is not ensured, and then notifies the base station 30 of the

result. {(©Opendt ieqtraets résoutenlogint patkesy ahdmthecanghing. t oThbi sigidlodi nent)
A description will be made for an operation of the resource control system
accor di ngemaoltiplegser mpmaitndrdt twinsmitefthe eexteattedt Aewdliaki pgeketFtaGthe2 is a
time chart show ng an operation of the resource control system according to
thi s enbéewpdnk infrranajaereownarteunihd Smabid| teansmite dhe lxtracied pmqairy He
z~eservation signal., FIG 13 is time chart showi ng an operation of the

r esour cetheopriiphera) baaerstatiaay Hakeh B lY- enbodi ment in a case where the

obi e Stat! o, 10, Cose ROt ratem LES Leseryaian shanele LSkl o
ceLer Sty SRR T SRS B N ARy
251 VAU oD SHANRY: s SIS 6 e B A g LA R e o
the encogelghl:CiideRBtiohNeufRAULAIOT5CLY Cohhe@bd Wi CRECUkahGle, 14 and
display screen of the mobile station, a speaker thereof, or the like.
The Qos monitoring circuit 16 is 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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38 nmobil e station 10 to the base station 30 in the cell where the nobile
station 10 is located. In step 1202, the Qos nonitoring circuit 51 of the
base station 30 judges whether or not the resources necessary for the new
upl i nk packet corresponding to the reservation signal are secured. \Wen 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

al | ocat the.resqur t | . upl.i.n acket, In.step 1204,
t he sel 1?&8 sllti}gﬁt%eﬁ’ %Iﬂl %?lél{ %/Q%ogtﬁﬁr'l?l?%\é}%rgﬁ?%ﬁ%gﬁg lroglnléar%ejtgsi%%' hger%oﬂﬁnlﬂ&éf t he

al l ocationitp tAgspRRLhetSt ald Q5 i i.gnal | tipl_ex i.rcuit 36,
t he enco er{ Ci rcwst 3%3 t?ﬁe&{rﬁ)gﬁa o?aeg}élgg}%egS?lrf‘%qg é|4r €§| gé%ér\tagg) and

the radigyanbRinthB3adedd) whGRe! AOnof e SELL oH! Ald BRI Ida¥kEORLT O

circuit 52 judges er or not the uplink packet is a real” t1ne packet.

When t hesdplédk packet is judged to be a real tine packet, the operation
proceeds to step 1207. Wen the uplink packet is judged not to be a real

time packet, THeQopehahitofingr 4sRa6d 6t Magt @PBn#tdGhe! QosbeRhd 20fwnlike sel f
station priority control circuit 52 postpones the allocation of resources

for the nagekenéf pagkbe frodeterogntdimmffietymd(fof exdmple, roalstige pladltét of he sel f
station priority control circuit 52 tenporarily suppresses allocation of

upl i nk nEsbak ot dsghaopriviiéy)noTheeBos t mppitpacketircuih ele afaye moniben théie
self-station priority control circuit 52 receives another notification from
t he (aodufferiresidenge tione efthe dawnlvak repketc~, | os of the uplink packet is not
ensured, the self station priority control circuit 52 notifies the

peri pheral ba¥kent Bhe dos freriteriag crirewitt 163ugEes Hdatethpt Qon off thee

notifi ca&i og‘, 39 In step 1208, ig accordance wi{h the notification from
the sel ARl RagkebotransRisingG bo teergne! somuliiplexer igrntldpis 8okt at i on
interface cirgcui,t 53 transmits the. ource al]ocatiqgn control request to
cach porsird tsaB0s ARG tirih TBCHERERT che SReinttart Bamptaso,

i nt ervals%a?éh89&119r17aof%8'51§‘%%&1¥n9f frames) or as needed. In step 1209, the
sel f-statiron priority contr Cifcuit 52 of the peripheral base station 30

per or s eSO o6 AL OGN BRI Olerkfl ASERY 9RCENNAIL DErkespFe

al l ocation contr equest (especially, urgency) received via

peri phergn PRsesdratietitl Ierhacqosi meHitordd: clrbuitt €8, 1kk0.theogigwal cation
bet ween the nmbbile station 10 and the base station 30 is started at a

transnm sgiRiplegyel cipddt a19.r ankin Sssbofsd | 18 el AInGERHr R etMé t Bighhe

instruction of resource allocation fromthe base station 30. In step 1211)

t he Qos dwniltiéxy dircadtiid &iltled nbhidichtsr (abtificatioB3@hat the Qos of the
downlink packet is not ensured) from the Qos monitoring circuit 16, the
peripheral base station search circuit 17 measures the received signal levels
of control signals (for example, CPICH) of the peripheral base stations 30,
and creates a peripheral base station list having the peripheral base stations
30 arranged in descending order of the above described received signal levels.
The peripheral base station search circuit 17 then transmits the peripheral
base station list to the signal multiplexer circuit 19 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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monitors the Qos of the uplink packet in the signal denultiplexer circuit
42. In step 1212, the Qos nonitoring circuit 51 judges whether or not the
Qs of the uplink packet is ensured. Wien the Qos of the uplink packet is
judged to be ensured, the operation returns to step 1211. Wen the Qos of

t he 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 perforns resource allocation control. Specifically, the

sel - Stk 9 | 4106vAAR! IR ek Clif kho ZnloBIROLAIIAY [RURBT £37AS dhihe use of

resources fox transmtting non-real tine packets, packets o ow priority,

or real (AJRIPACYKSEES NRFIDGIR) MWD cFOlte 2% WhliRkhddiet BYRed Sl tl?]é n step
1214, when the Qos nmonitoring circuit 51 judges that the Qos of the uplinlc

packet iigpagfededatd, edndv eralimitdetirb eyeatdas wplingd paekeiree the sigahl ocation
control, the peripheral base station interface circuit 53 transmts the

r esour cemalthlerds ancwion9r dn cregtiegtthe axglhek paede eierupidkiefirpheied base
station 30. In step 1215, the self-station priority control circuit 52 of
t he periippet anibha8esest dhe WBCP (heaffiotympe)t inea eshet headéd catéadaneant rol in
accordance with the resource allocation control request (especially,

ur gency)witbeenteads of the fataper i pheral base station interface circuit 53.
Secondly, a description will be made for the oEerati on of the resource

control = syst erheasicapdimmaltindexdy eiranbdd weeannestadhéo she depindresal heserobi | e
station 10 does naqt transnit the reservatiqn signal. As shown in FIG 13,
in st ep_%mr}_waé%l (Ul - ap t%nubkpgrm?@f%% dreef reut 1152 Fhecei ves
(e not et 1 o0 Fom Lhe.oof, mLLPE NG 6 Lo, LigLLhe QiR ol he
o o2t S e e AP AR N ST BERLER BEEPR e
uplink packet from the uplink information input unit 18, and transmits the
multiplexed signal to the encoder circuit 20.
The encoder circuit 20 is connected to the signal multiplexer circuit 19
and the modulator circuit 21. The encoder circuit 20 encodes the multiplexed
signal from the signal multiplexer circuit 19 and transmits the encoded
signal to the modulator circuit 21.
The modulator circuit 21 is connected to the encoder circuit 20 and the
circulator 11. The modulator circuit 21 modulates the encoded signal from
the encoder circuit 20 and transmits the modulated signal to the circulator 11.
(Operation of resource control system according to this embodiment)
A description will be made of an operation of the resource control
system according to this embodiment with reference 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 1302, the self-station priority control circuit 52 transmts the
result of the allocation to the nobile station 10 via the signal

mul ti pl exer circuit 36, the encoder circuit 37, the nodulator circuit 38,
the circulator 39, and the radio antenna 39~. In step 1303, conmuni cation
bet ween the nobile station 10 and the base station 30 is started under the
access conditions (for exanple, nean tr ansm ssion interval) of each tr
affic type in accordance with the instruction of resource allocation from

o 1 o ot riee Baat Pt GRedkiie th BT RRPHERNL R Rkl M oy 1 11
embodi %z"st&&%ﬁh@mmmﬁé oPAGKE oWk i 4di@pSm ssion control circuit

61 and ges ether or not the Coos of the uplink packet is ensured. Wen

the Qos of timrupld Wes@aphion Wil jadaRdet Rnrb&e?BEHfa%ibn P & HRP B oREON
returns to step 1303. Wien the Qos of the uplink packet is judged not to be

ensur ed,cohb@! cs@efeaﬁi@aomﬁget@dtﬂﬁ@ @ntodpmdaIn the GlsepwhaRbthd hgobil®s
nonitoring circuit 62 notifies the base station 30 that the Qos of the

upl i nk paskeh 10anonitondier@ck of thesdoemlihdOpackdte sel f-station priority
control circuit 52 of the base station 30 perforns the r esource allocation
control . Spedid sbabhyn FKe Belrf steat 70 thei@os mpntontrgotiroiit cié of Bze
tenporarily suppresses the use of resources fox' transmtting non-real tine
packet s, mpbid«k etadicsf 10 ovemprare the JQos finrthid embadingerdk et teashainygre ofea gi n f or
Qos within the own cell. In step 1307, when the peripheral base station

i nt er f ackelay jigtary apzemrar @ﬁtﬁe&’l’ﬁﬁb mncha tiepsmissiamaratsrofitheanatnt)” at

notification that the (.~os_of the uplink packet is nqQt ensured, the
per i pher®@Pstiade 1Bte&V RSN fphtider Aot FACHER TEmAREHPLS b6 hEhG cinRLe

aIIocatuﬁgngﬁﬂhéggwﬁggggfi.to the predeterm ned peripheral base station 30.

In step 702, the Qos monitoring circuit 16 judges whether or not the
Qos of the downlink packet transmitted to the signal demultiplexer circuit 14
is ensured. When the Qos monitoring circuit 16 judges the Qos of the
downlink packet to be ensured, the operation returns to step 701. When the
Qos monitoring circuit 16 judges that the Qos of the downlink packet is not
ensured, the operation proceeds to step 703.

In step 703, the Qos monitoring 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 measures the received signal
level of the control signal (for example, CPICH) of each peripheral base
station 30 (indicated by “a” in FIG. 1), and creates the peripheral base station
list.

In step 704, the peripheral base station search circuit 17 transmits the
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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In step 1308, the self-station priority control circuit 52 of the

peri pheral base station 30 perforns the resource allocation control in .
accordance with the resource allocation contr of r equest (especially,
regardi ng urgency) received via the peripheral base station interface
circuit 53. (Operation and effect of resource control systemaccording to
this enbodi nent) According to the resource control systemof this

enbodi ment) the selfstation priority control circuit 52 suppresses the use
of resouy; r A COE i gat l: en. t:ha base station 30 and
he' mobi 10} 20 SRPERd: S RBIME AR e e e BT oo

base stafj o BlateMOGPAMAFIG. §ach base station can autononously control
the resources, and a station controlling the base stations becones

unnecessary, Ihugeenabl ithe &ff-beitRm p&ﬁﬂgr&ﬁtﬁan&i&%ﬁ :&Qﬂrrﬂ{matsg the
resource control system of this enbodi nent, the resource control of the own

cell 1 cantioa por herfaemsi feeR@REAldcation tontrble iheseoraeneOnital tRE t he
peri pheral cell 2, thus enabling the inprovenent of the Qos or the

ef f ect i vieotiSeattin sfoeiies oftlidipsdphsthl basé bttt listefrpmctiet parphdral

comuni cation system As described above, according to the present

i nvent i omset $tatioaslistr e@yudsinionotirafit tdde Specifiedlly, e dedf-pertfonr pEdrity
cooperation with the resource cAltl'd of the peripheral cell, thus

enabl i ngeomiteolj aiprot Sdeof thd bake sGaidom 30t tampdrfaedy | srwpressesftheensriofes with
regard to the entire packet nobile conmunication system Specifically, the
base st atePow st phéragraeitiing rayreal dmperrackels, Naspeisselelow peioyiy, of

resource}sﬁéio,r non-real tine packeti, acket s oé | ow pilifority, or real tine
packet s Eime Rackatyghavinga apprey Iqdop watdin the pymceds peripheral cells

h d ff i f the s, ifi [l W .

that Lend Lo fILeSt b dase Rallon of the, spec (e cell AR oo

interf e f i,ph I | ls i d d, ] t dj . db

e e e L AT RS IE B Sl oo SEICEL R RAFHEL. 3581 Bppoused by
ket : j J t l i fay ’ f i

packel o RRSKS ShS67 dicALole R AT STLROR! oo pOghesl by

15 L1 SIPSRL GUPRG i SRRl i, 00 M EARUGELl Ve aplerel |
t he nobijfesdtatioansstod@ueitRn éBcuit 44, the peripheral base station interface
circuit 45 transmits the resource allocation control request to the
predetermined peripheral base station 30 (indicated by “c” 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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unevenly distributed in each service area, the effect of the inprovenent is
even nore remarkable. According to the present invention, in the case of
hand-over, it is possible to avoid the forced di sconnection of real tine
comuni cation caused by insufficient resources in the cell to which the
nobil e station noves) thus making it possible to inprove Qos in the entire
system Additional advantages and nodifications wll readily occur to those
skilled in the art. Therefore, the invention in its broader aspects is not
1 m ted taobhe: GREGhIhnHSIAILE (AN DRI ERLARERERLL VG AIPRAIRIL shown and
descrlbeJ ﬁereln. CCOFHI gly, varrtous noditications nay be nmadé W t hout

departi R@a {5 QP {hRyIBhEol cRFuRBAPE Of the general inventive concept as
defined by the appénded clainms and their equivalents. 44 \Wat is clained

is: 1. A resqur&epSuY kBt QoS hmiictid PRek@t3IRIdes WRETHER a4 btOthe
environment including a first base station, a second base station and a

mobi | e NQat bbthe ddeniedopsdetcenirisiredyit 6thezonbrdy, Iviigthee sRunseshdised for
packet conmuni cati on between the nobile station and each of the first base
st at i on barifdrt hsidamentinbasd dicatdban)inkheaslydt exneedspities phedetarmirggirent
unit, provided in the first base station) for judgi ng whether or not the
Qos of ahpetiodd (1Qpsheequoremenitdat BG. b . wW¥ehent Hee Qos shorbsseing caciuorBand t he
mobil e station is ensured, or judging whether or not the resources
necessaiydgéesy the Raskethe dowalinbmashettn belehsursde bhe hperationt rebuses &t at i on
and the nobile station are secured a second base station interface,

provi dedtsih 80ke “é‘ hent the Kossmoniioiing sircpdoPiedudsns that thacSlos ofathe station
to suppress.the use of resources when the s of, the packet is judged not
to be eﬁ@ﬁ?@ﬂﬂ a HSPHEQF%§€arQ¥%Qm%@@Q§ 'VuﬁgﬁtPﬁggbgéget are judged not

base stat oninf GeE SlprEs crHtaHERLBHoBrY enbi sl A4 Femapranly C°0"
connuni%atiqgsbgt e@qmthgquthe st %Hgnnngzﬁpe %e%%ngtga%e stﬁgjon in
accor dantBPHiTh® tHE PEGuSsEEITERT AL fFPRFDELE LPRPah Y2 PRE $Esour ce
control p%}éﬁéﬁnaﬂ%%ﬂ%ﬁ%} & ?elaqit%(]r’pa‘@ﬂgfsehg'ving a margin for Qos within
the own cell.
In step 804, the Qos monitoring circuit 33 judges whether or not the
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
judges 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 805.
In step 805, in accordance with the notification from the Qos
monitoring circuit 33, the inquiry 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
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the first base station includes a second base station information request
unit for requesting the nobile station for information regarding the second
base station when the Qos of the packet is judged not to be ensured or
.~hen the resources necessary for the packet are judged not to be secured,
and wherein 45 the second base station interface requests the second base
station to suppress the use of resources in accordance with received

i nformation regardi ng the second station, and wherein the nobile station

i ncl udesg - ; [ ' AR ' qf ttting
| or et A By g P eoRIAP] ShER A hh SEPTA Bl AR U2 (o
the firshibasesgtation in accordance with the request fromthe first base

station. 3. The resource control systemaccording to claim11, wherein the

j udgnent uni njsyely886*IRE b@ﬁ}f}ﬂéram%sé REatEMS s rchNErRAC K lof the @ASHIIED DY
recognizing a traffic type of a packet to be conmuni cated between the first

base st atation artd chdresothiel pesphbrainbased seaiparlistgad deestibéd dHaveshol d
predeterm ned for each traffic type with the Qos of the packet. ~I. The
resour ceegmmisedb thesngmiryceoediedgia ahelradim Sntennar El,nthéeircubitér A1 ype of
t he packet is recognized by DSCP. 5. The resource control system according
to clai the, detmedailator heingdli | B2, stthe i dacidee| wasnitanl3iplansk Pecksignplidgnent
unit for_ judging whether or not the Qos of the uplink packet is ensured by
recogni Aeryltméeder sircuit ¥4ipe of an uplink packet directed to the first base
station and conparin certain reshol d predeterm ped for each traffic
type with thine@@o 807y Ib%ré@@%r,ai gﬁﬁe atafin $6285R CHRUNG 1 tegenHbt FRYi ng the
first base station that, the s of the uplink packet is not ensured when
the f~I SEHRTHDRS &ﬁ&l‘)ﬁg&%&mi@ej %ﬂ’@;@d‘%h@fﬂp g""b@“éﬂ@&%&}’ FoARBr ei n t he
second base.stathon inter face of the fir st bage_station .requests the
second Bacaiictd el iy PEgutHle the ssniirerair 2t thi AN AR with t ne
notifi caltlimon received fromthe nobile station. 4G
In step 808, the peripheral base station interface 45 transmits the
resource allocation control request to the predetermined peripheral base
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

communication 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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6. The resource control systemaccording to claim1, wherein as the Qos of
the paclcet, at |east one of a buffer residence tine, a delay fitter, an
error rate, and a transm ssion rate of the packet is used. 7. The resource
control systemaccording to claiml, wherein the second base station
interface requests the second base station to rel ease 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.SUPRLESStath LakeasstibRi dard %%téx?drﬁ@éélggc&ng olS v@&nﬁgéé on of

use of resources for packet comunication between t i1e station and
the secon bas@asibat comrblliRe aBEdBAEE htibnd NbecbBfde HhnkREssh el €3Rfsf rom the
first base station. 8. A first base station in a packet nobile

comuni caidhdihgestticiedn FBsdurcdedbntgolng the first base station, a second base
station, and a nobile station, the first base station being used in a
resour ce contA@bordiygt emther rexnicolcontigl regseinces thiednilwdipacketthe

conmuni cati on between the nobile station and each of the first base station
and t he mecand dGaseolsifathieoowntded 1 icantbebpesdomhad iiarcooperaticai mgth ahg udgnent
unit for judging whether or not Qos of a packet to be conmuni cated between
the firstespase emirdlosf ghredperiphensided 2t thusoenallingshe dthprovejedyiofg

whet her or not the resources necessary for a packet to be conmuni cated

bet ween thieeQps raaxd Haes effeetave vae afdeshitrcepiiitle regand th the entivepatkeand a
second base station interface for requesting the second base station to
suppr essppie gewmynicgldon srdemhen the Qos of the packet is judged not to

be ensur or..when the resources necessary for the cket. are judged not to
e Secur Cnokisition of 1egure St s S s Atk 5 RGP 2l m B Furt hor

conprising-a cond base .st.atio i?foynation request, unit for requesting
Lhe mobi |6 StACEEHRBIE FHIGFIEHSS, PEgaT tioh ot He! Sitsmteteedng @'F8n wnen
th f i S_j . d

25 ShphffBRSKEE phe ohldaed 0oLl e, BKE GO I NG, TRRUT Coo

necessary acket “are’] not secure ereil € second

base st ally0ydeMoRlid A GG st UeSdRidd fo fﬁ%%ﬂb&ﬁﬁﬁm%ti@% Mhded t%;ﬁb‘}g&%ﬁ the use

of resources In accordance wth the intformation regardi ng the second base

station ‘ﬁff)@i‘i‘ﬂt\/f‘éépﬁf&mrhﬁﬁ) fmhided) sdabdlon HdlindMe: fd ddterbAGE ¥ thoN

according to claim8, wherein the judgnent unit judges whether or not the
Qos of tdwaspaalietofi theeRsduedt bonti6lCOgsted Agcordingatd ithe tamBodinentpicket to
be communi cated between the first base station and the nobile station, and
conpar i igilhbe etdialyndéderdeldol d predetermined for each traffic type with the
Qos of the packet. 11. The first base station actor ding to claim 10,

wher ei n t he jTligressremtantrelcoghémescotdeng tathiscernhpdinpintt diffepaftom by
DSCP. 12. The first base station according to claim@8, wherein, when the
second béwerespurdegsenitielesysirma acsewdipadoghaqmbodimendnl i hat ke hebe| e

station that the Qos of an uplink packet direct to the first base station
i s j udgedahien 0dess natdns Ptpﬁég%%fég?ﬂfl%@éc‘élﬁ g’gi the 1meury 'é?é%u]ttgﬁ’uest s the

second base statlon Lo suppress ths Use;of fesources iy accordance with 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 circuit 51, a self-station priority control circuit 52, and a
pevipheral 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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13. The first base station according to claim@8, wherein as the Qos of the
packet, at |east one of a buffer residence tine, a delay fitter, an error
rate, and a transmi ssion 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 48 second
base station interface requests the second base station to rel ease the
suppressi on of use of resources. 15. A second base station in a packet

mobi | e CONAHAIGARIRE £ MM dPEE0h doRetdIdiRGife6l! IHlorfARS, Bl %B%Qﬂ%bﬁé‘e second
base station, and a nobile station, the second base station being used in a

resour CestGAph e, thY $hefrkecoffidl kPilehdcdRamY 6 8hidSBEbd AR it rs ,
conmuni cati on between the nobile stati on and each of the first base station

and the fseaopathagetlst anildimeatpr iisi Agnction @$EU LM NERenSHPRf &5 SQeN uni t
for suppressing the use of resources for packet conmunication between the
second baseitstiagicoruangR.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 Iodimuenbatiodenis the Qostthenitoring caruaiti Ghoftihg mbkilerstrition st at i on
is judged not to be ensured or when the resources necessary for a packet to
be comuifl ecatstidutast sl awplinferfches fudgmenbuniindvhink jndesd whetlar annat e j udged
not to be secured. 16, The second base station accaqrding to claim 15,
further therfes of thy aprliakpacket Lﬁs@l%\fﬁérbé(s@%ﬁnﬂ@geﬁseem@gﬁl@ tyrer of theeasi ng

t he supgégsiion(gf use of _resouyr gfs for packet cgnnunication bet ween t he
second s ipacksh dnectefetooibie dirst hassnsiation (BrReparitatian: A0k ahuest
fromthe first base stati to, rel eas he supprgessi on of e of resources
when t W& BEEHE Lo thisoRel PLRATROTED o6 oBeh SRUdrddbe 1t Abcis 6 ot at i on
in a pacgket | mruni cati on environnent including a first base

stati on?ﬂlﬁgu g}gng{n%g%{geg'e station, and the nobile station, the nobile station

being used | A, RROUAEGAY (@loudy 320 16 £OBNEOLLEAY SShoridifapyl ces used

for packet communfcation en the nobile station and eac the first
base st a{j.Gragd die FRANHoRASE tBE BtbtOPaseCRARIhSHAG station 30) of the

judgment when the Qos of the uplink packet is judged not to be ensured.

The Qos monitoring circuit 51 of the base station 30 is connected to the
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 are 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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a second base station information transmtter for transmtting information
regardi ng the second base station of a high interference level to the fir
st base station in accordance with a request fromthe first base station.
18. A method of controlling resources in a packet nobile conmmuni cation
environment including a first base station) a second base station, and a
nobi |l e station, the nethod being used for packet conmunication between the
nobil e station and each of the first base station and the second base

otien o the | : n an . pase
station, the WRtROHe TR0k dide"Gr [i£B3 RltectShhhb tigd @gsedértgtémiﬂﬁs ase

lo
station, whether or not Qos of a packet to be comuni cat en the fir

st base gicibi Qm@ehdlied BRhhe tBE abdRBPcdsSfoP B RV uﬁﬁnktﬁgk@%a% figt her or
not the resources necessary for a packet to be comuni cated between the

first basewsdathoMoantohiteridpRilcaitss Bhbifleatite 56166tAhn pBbriteeseEbl Ng, in
the first base station, the second base station to suppress the use of

r esour cesrcnitedl vheheQbsteofedtteeultacket is judged not to be ensured or when

t he resources necessary for the packet are judged not to be secured and C
suppr essi ng, When hibe S9oomdnit@smgstiatiion] teheivas chehotideativnahat Gtheacket
conmmuni cati on between the second base station and the nobile station in
accor dariees of the tudinlepacket fs oot emeurdd én thasmobilatstatrion 11, visheheret hod of
control ling resources according to claim18, further _conprising the steps
of : requestdlfpmuliinlererfqivat 'ég,stéles%ﬁ menitoring aysmilt 81 sptifiesthe splf-
information regarding the second base station when Qos of the packet is

j udged ribRtieR PEOTHY contiol Glrepit 2 QbR ToseP SR gy HE@E98ary for the

k j d be, d dtr itti i bi
packet are, | ided ol L, b5, sectted, nd Lr, anetl (Lol 11,52 Mool o
B A N N
2h) O SO OHRS L, AaRVBE. W S S SRR soyqregginge v

of _cont bl BIH AR ERTAELEH HGoL tndilifdiBd BirotBS1%HAE ch rLARRLEP A
S et the packet is

the first base station judge er or not the Qs o

ensur ed RiedReP Wk ZihRInéw! pAdldel Carley BRuSEd At NAGKR st 41900 & 1SR Bb 2D E
between the first base station and the nobile station, and conparing a

certai n cikinesboladlopsededher Fisbeebek dbr epodsriisaibhi ¢f thepephhk hachet, @b of the
packet. 21. The nethod of controlling resources according to claim 20,

wher ei n,then trhesmitepthd) allodagionr adsfulc td yhe rodbitchetgiank @0 wis thecsignaked by
DSCP. 22. The nethod of controlling resources according to claim 18,

f urt her reoltirlexdmeretit 36t dpsswih: a jcaskyithg selfrstatien moisirite comdral@ircuihet hex or
not the s of an uplink p acket is ensured by r ecognizing a traffic type
of the Jgf snreifipicrecessiconditivopst@n eramples masastragsmissen intavalsior i ng a
certain th esh?,ld predeterm ned for each traffic type with the Qos of the
packet , °4f 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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notifying, in the nobile station, the first base station that the Qos of
the uplink packet is not ensured when the Qos of the uplink packet is

j udged not to be ensured, wherein 51 in the step B), the first base
station requests the second base station to suppress the use of resources
in accordance with the notification received fi~o~n the nobile station. 23.
The nmethod of controlling resources according to claim 18, wherein as the
Qos of the packet, at |east one of a buffer residence tine, a delay fitter,

an erropnk@icdl oPBle fiotHRABITh StHa®the AR ear %rk&%s@@l%@tfof the'SRY wpnkhe
met hod of controlling resources according to claim18, turther “conprising

the stepsciit afeabiapbhifdl, dndl #hen fthe ShliBRSackeald QReal AMSHEXRE, BRSE
station to rel ease the suppression of use of resources when the Qos of the

packet isslfdeitech pdioky REntra$ direditaBtengddasilp guppeskbLtIeesNechtasef st ati on,
t he suppression of use of resources for the packet comunicati on between
t he secoptinkt@towreand nbheenbtindeepsdkatd.on in actor dance with the request
for release fromthe first base station. 52
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“low” urgency.

The self-station priority control circuit 52 temporarily stops
transmission of the packets (non-real time packets) of the “BE type”, “AF1
type”, “AF2 type” and “AF3 type” in the case of receiving the resource

allocation control request of a “medium” urgency.
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transmission of the 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 the resource allocation control request of a
“high” urgency.

In the above described case, the self-station priority control circuit 52
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 control 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 is not ensured, the peripheral base station interface
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S*s109%&' 1@koxabé>§l%&%%fbb1cﬁ%ﬂrbl rB§608%, (h-4dcdRW4face) with “a ratio of uplink

packets having the Qos not ensured (a ratio of users with the unsatisfied
Qos)” 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 allocation 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 circuit 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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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 shown 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 including the
traffic type and the Qos requirement (packet transmission delay, packet
discard rate, transmission rate, etc.) via the transmission control circuit 61,
the signal multiplexer circuit 19, the encoder circuit 20, the modulator circuit
21, the circulator 11, and the radio antenna 11,.

The transmission control circuit 61 is connected to the uplink
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

62 monitors the “Qos (in this embodiment, at least one of the buffer residence
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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 wuplink 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 is
transmitted via the uplink information input unit 18, the priority control
circuit 61, the signal multiplexer circuit 19, the encoder circuit 20, the

modulator circuit 21, the circulator 11, and the radio antenna 11, of the
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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 circuit 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 is
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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transmits 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 from 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
transmitting 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
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the resource allocation control request to the predetermined peripheral base

station 30.

In step 1215, 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, 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 circuit 52 receives the notification from the Qos monitoring circuit 51
that the Qos of the uplink packet is ensured, the self-station priority control
ciremit 52 allocates resources to the uplink packet, and determines the access
conditions (for example, mean transmission 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 37, the modulator circuit 38, the circulator 39,
and the radio antenna 39a.

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 resource 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 1305. In step 1305, the Qos
monitoring circuit 62 notifies the base station 30 that the Qos of the uplink
packet is 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 interface circuit 53
receives from the mobile station 10 another notification that the Qos of the
uplink packet is 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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accordance with the request from each peripheral base station 30.

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 non-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 base 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.

Especially, 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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unevenly distributed in each service area, the effect of the improvement is

even more remarkable.

According to the present invention, in the case of hand-over, it is
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 is 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 a 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

a resource use suppression unit, provided 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.

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

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
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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 the second base station of
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 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.
4. The resource control system according to claim 3, wherein the traffic
type of the packet is recognized by DSCP.
b. 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 threshold
predetermined for each traffic type with the Qos of the packet, and

a notification unit for notifying the first base station that the Qos of
the uplink packet is not ensured when the Qos of the uplink packet is judged
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.
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and a transmission rate of the packet is used.
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 request 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 station,
the first base station being 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 comprising:

a 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

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.
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9. 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 judged not to be secured, wherein
the second base station interface requests the second base station to
suppress the use of resources in accordance with the information regarding
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.
11.  The first base station according to claim 10, wherein the judgment unit
recognizes the traffic type of the packet by DSCP.
12.  The first base station according to claim 8, wherein, when the second
base station interface 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 requests the second base station to
suppress the use 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

48



Yoo j//~\: 1,9110%\& ()-!,9!'10%\& ()- 10H 10H

10H3: 10944& () - 19! 109%4& ()-! F(L! 109%4H& () - S/ d0001322aB~\ :

I FM 10% & ()-FM 10% & ()-FM 10% & ()-! 110%\ & ()-y '10% & ()-y ! 10% & () -V
23b4(5+5, 5-5. 55z0odY: S !1096& ()- @ 10\ 10\ 10\

:10% & ()-!FM 10%\ & ()-!FM 10%\ & ()-! FM 10%\ & () - 5: 67R7! 899} ~<dY:

I yM 10965& () -yM 109%& ()-yM 109%& ()-!S 1109%5& ()-@S ! 10965& ()- @ ! 10%

& ()-@®:;;;;;<=~_=119S:110%"& ()-m 9S:! 10%& ()-m 105 105
105F: 10%eohill-Hade BraQ0B I/t drfad 2! %@%&h@)secbn&bﬁg@‘é%gto release the
MNE&ETI0WE& ()-"&110% & ()-"& '10%W & ()-"& 110% & () - 10% & ()-"19S:110%

"t & () - mBRBBERENBPhE: 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 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, 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. A mobile station in a packet mobile communication environment
including a first base station, a second base station, and the mobile station,

the mobile station being used in a resource control system for controlling
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resources used for packet communication between the mobile station and
each of the first base station and the second base station, comprising:

a second base station information transmitter for transmitting
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.
18. A method of controlling resources in a packet mobile communication
environment including a first base station, a 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
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 or 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, in the first base station, the mobile station for information

regarding the second base station when Qos of the packet is judged not to be
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in the step B), the second base station is requested to suppress the use
of resources in accordance with the received information regarding the second
base station.
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 steps of"
judging, in the mobile station, whether or not the Qos of an uplink
packet is ensured by recognizing 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, in the mobile station, the first base station that the Qos of
the uplink packet is not ensured when the Qos of the uplink packet is judged

not to be ensured, wherein
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in the step B), 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.
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 station, 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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