; 6789e3evj bbcDef di 6" Tvj COVMMUNI CATI ON CONTROL SYSTEM COVMUNI CATI ON CONTRCL
METHOD, BASE STATI ON AND MOBI LE STATI ON CROSS REFERENCE TO RELATED

APPLI CATIONS Thi s application is based upon and clains the benefit of
priority fromthe prior Japanese patent Applications No . P2001-376420,
filed on 10 Decenber, 2001; the entire contents of which are incorporated
her ei n byCOMMUENECRET OBBAGKGRILINGG CETHEMWE ¢ONIENTI ONr 10N FCceNdrof, MheHbODYeENt i on
The present invention relates to a comrunication control systemand a
conmuni cati on control neA$®dSTAT oK kenD NBOR I BECSTRATNORat i on, and to a base
station and a nobile station, which are suitable for being applied thereto.
2.Description of the Related Art Traffic adm ssion control is an essenti al
techni que to prevent congestion fromoccurring in the network, to ensure

the stability of thexdes workeRigch Or6 URBRATER AP PLYBAT EYNEf Service), by
controlling the traffic comng into a network. Particularly, since the

radi o communi cation (nobile adm ssion control of the traffic flowng in
a radio link (network) is indispensable. Conventionally, in the nobile

commin a1 on S AL PESEY B0 CALEYI bodht A3 BBk L gERLES o0
"traffi dm ssi trql" det 1 nj th f dmtted

O 1 BUTLELEEN P20k 95LE L0 b BRI O |

et 1 3 S o ol P00 B B Ent

of which are incorporated herein by reference.
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a communication control
system and a communication control method in packet mobile
communication, and to a base station and amobile station, which

are suitable for being applied thereto.

2.Description of the Related Art

Traffic admission control is an essential technique to
prevent congestion from occurring in the network, to ensure
the stability of the network and to support Qos (Quality of
Service), by controlling the traffic coming into a network.
Particularly, since the radio communication (mobile

communication) environment is limited in radio resources, the

A 1 LT
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In ATM (Asynchronous Transfer Mde) conmunication environnent , it is
determ ned at the connection setting whether to permt the rel evant
connection setting request, to reject the relevant connection setting
request , or to negotiate the connection setting conditions contained in
the rel evant connection setting request. Further, conventionally, for the
network state of congestion estimation carried out at the traffic adm ssion

control , adufifseri cquedientwel age |wngt hréfeier flowiGengest hoRaprieVventnen
devi ce and nethod thereof using RED' : JP P2001-111556 A) , or buffer queue

usage rat@etwei®) He "1E@EEIsybieontrol systemin intelligent network": JP
P2000- 358068) is used. However, in packet nobile conmunication, since a

channel is shapgdvlyita diaundl,i iy e h'l%%riie’c@rﬁtﬁ'uﬁf'@a@f@H@rﬁﬂ%xﬂ@éitern and
nunber of the packets such as voice packets and data packets 2 change,

there ispa iEBheM 18yl baty itdcd thdl M QW d gaagegxghte&ﬁ leadsgéfa on

control™ in a nobile communicationh environnment ased on the conventi onal

circuit swighing, ; fALgo, ﬁﬁ‘mﬁé‘fkc?é JRRIAE £ rﬂl‘énitcea& it%gisa?:hggg%ﬂr;fézis Ca

connecti onl éss conmunicati on, there’1s a pro it

adm ssion control” wused in an ATMcp ni cation environment, ichis a
connect i orif-rf%t&r % Tt &ﬁn%%o%e%]i% % %rré?“?elfztﬁ HETe LS n
conventional, network state of congestjon determ pation, the_ traffic type of
packet | @At tetk SAMIMIGAENS 1de PaSSeh ORTHBREPBRELORABNTEEULE Aot &S ned
that the network is in a congested state, there is a problemin that the
pr obabi | LOPSHTRPRL T b BEPFdcoie F BRI OF R EROR FALEI- 1§ SaTREPB QYA TefRF eby
resulting in a decrease in Qos.

to "Call admission control method and apparatus in mobile

communication"; JP P1997-84105 A).

In ATM (Asynchronous Transfer Mode) communication
environment, it is determined at the connection setting whether
to permit the relevant connection setting request, to reject
the relevant connection setting request, or to negotiate the
connection setting conditions contained in the relevant
connection setting request.

Further, c¢onventionally, for the network state of
congestion estimation carried out at the traffic admission
control, buffer queue average length (refer to "Congestion
preventiondevice andmethod thereof usingRED": JPP2001-111556
A), or buffer queue usage rate (refer to "Congestion control
system in intelligent network": JP P2000-358068) is used.

However, in packet mobile communication, since a channel
is shared by a plurality of users, and the occurrence pattern

and number of the packets such as voice packets and data packets



Furthernore, in the packet nobile comruni cation environnent , the anount of
radi o resources creates a bottleneck nore frequently than the capacity of

t he queue. Accordingly, there is a problemin that it is difficult to
estimate the state of congestion of the network using the average queue

| ength or the queue usage rate. BRI EF SUMMERY OF THE | NVENTI ON Accordi ngly,
the i nvention has been proposed in view of the above-described problens. 3
An obj ectchemae ﬁhﬁﬂéﬁltf e iBrelemnik othahel t riaf fdffhaglt | vasapply radio
link to ensure the stability of the network as well as to prevent the

det eri or dttim®f Tifc coandnidchon oncepat ety due td tibiYanstommsimicatipacket s
exceedi ng the capacity thereof , and to increase comrunication vol une.

Anot her elnjvelatorofertthebasendin orhe scdrovemict @aske ciomubht caviochipgl ity by
carrying out "traffic adm ssion control” in accordance with the state of
use of radio resey cesnapdckhe modfifliec domeurdicat paekebindbe igi sts 0 a
first characteristic of the invention is a comrunication control systemin

a packet Jod e LOHTRNE C i 1 bt 1 44 angdds 13 doprbbikmPagkehafrogra base
station to a nobile station via a radi o network, wherein the base station

CONMpri Ses 1§ Jd@Ns ”hé%h%l@%t &IH RS T O sdAL &M AW ”ﬂTM‘%&ﬂﬁuﬂc&R{o%ot he

transmt the downl i nk packet to the radio network I n accordance wt

state of 4 et rﬁé[m of, i fadi %o%fem%na&g,ptehso LahibGriyRe &Imw@

downl i nk pa the first characteristi e I'nvention,
preferre d the ti§9§ sion determ ner estimates the state of
congestlgh 0 %FQa.lo‘%% work in accordance with the state

Further, in conventional network state of congestion
determination, the traffic type of packet is not taken into
consideration. Therefore, when it is determined that the
network is in a congested state, there.is a broblem in that
the probability of the rejection of real-time traffic is
increased, thereby resulting in a decrease in Qos.

Furthermore, in the packet mobile communication
environment, the amount of radio resources creates a bottleneck
more frequently than the capacity of the queue.

Accordingly, there is a problem in that it is difficult
to estimate the state of congestion of the network using the

average queue length or the gueue usage rate.
BRIEF SUMMERY OF THE INVENTION

Accordingly, the invention has been proposed in view of

the above-described problems.



of use of transm ssion power resources in the base station. In the first
characteristic of the invention, it is preferred that the transm ssion
determ ner estimtes the state of congestion of the radi o network by
conparing a predeterm ned threshold set for each traffic type of the

downl i nk packet with 4 the state of use of transm ssion power resources
in the base station. In the first characteristic of the invention, it is
preferred that Ahhebjeat fafcthgpenven t demtiisf tedcdnyt meanheotraf €ddetlpot Nt of a
DffServ I P packet (DSCP). The gist of a second characteristic of the

i nventi ofilogsaiaoanmuabgat Lonkcoat E0susy Stied ¢ tated paeked £ nbé e twork

communi cation that transmts an uplink packet froma nobile station to a

base stabkGeVl asad peeochetimy HetvbhebeblibhoDesimshabh@h ot QIH 1 an
adm ssion determ ner for determ ning whether or not to admt the uplink

packet tRhak ﬁ&tﬁé%ﬁ%’ﬂsﬁﬁl%%lfdrp&bB@k@‘EE'é:&:e’ﬂ@ﬁd&Ehé’bﬁp%'&%t&aﬁlé’ré’&fWork in
accordance with the state of congestl on of the radio network and the

traffic type+af jthke Lid &apigdAapgifier for notifying the

determ ned result to the nobi estatlont rmbllestatlon

conpri sesatran m i P nele f det efh or,
transmt the u% %epackg)b%tcomt%e rcaE o nglt %lq}q}nwécst:osﬂr anclerp(%%#lg?h

notified result. In the s aracterlstlc of E vent i

et o o ORI oA Ll GRRER e neRbEYetp: it FhEaEREe dfieAtenti on of
the radio network. in accordance with the state of use of reception gower
resour ceSOPHTOHe HRAPTILHIRTE Wikt hie Sy © %h‘é?eaé’t'Ee’F?giLPcr oY e
invention, it is pref erred that the adm ssion determ ner estinates the
state of 286n§bst iteiRidia AyReadifo T&a/%aE by conparing a predet er ni ned

The gist of a first characteristic of the invention is
a communication control system in a packet mobile communication
that transmits a downlink packet from a base station to a mobile
station via a radio network, wherein the base station comprises
a transmission determiner for determining whether or no£ to
transmit the downlink packet to the radio network in accordance
with the state of congestion of the radio network and the traffic
type of the downlink packet.

In the first characteristic of the invention, it is
preferred that the transmission determiner estimates the state
of congestion of the radio network in accordance with the state
of use of transmission power resources in the base station.

In the first characteristic of the invention, it is
preferred that the transmission determiner estimates the state
of congestion of the radio network by comparing a predetermined

threshold set for each traffic type of the downlink packet with



threshold set for each traffic type of the uplink packet with 5 the state
of use of reception power resources in the base station. In the second
characteristic of the invention, it is preferred that the traffic type is
identified by neans of a code point of a DiffServ | P packet (DSCP). The
gist of a third characteristic of the invention is a conmunication control
method 1 9ng BRAKE! oRPRLECOE OPIMALAALL O8n | Bikel TA0SHLES o8 HRVOLL o pRCKe!
froma base station to a e station radi 0 nefwork conprising a
step of l QEt rmning, in the base station, whether or not to transmt the
downl i nk® pac ‘to the radio network in accordance with the state of
congestion of the radlf netmo Kk angFthe traff C %%pe of the downlink

packet. The gi P 'S CRRAPSEEEFPELL e FRVEREAGR i st 1S
comuni cati gn control nethod in a packet nDbll conmmuni cati on t hat
transmi t BT&R SRS oth i motiR% st a?tqed)rf“t%l%fi HR¥Ee"eRRE i oh Fia a
radi o network, conprising the steps of: A) deternlnlng , In the base

station COfRePRERtoRInGt Nid EARH® QHNPQHQQHﬂJ%%EWeT transnmitted fromthe

nobile station via the radio network in accordance with the state of
congestion of The gadtoohear wedengheharacteafifsitd o petbe imeenpionkipacket ;
B) notifying, fromthe base station, the determned result to the nobile
st at i on; aarmn@)n e eionmwang,ralnsyhtenoin @ astketti nabihkatdmnumicatoton o
transmt the uplink packet to the radio network in accordance with the
notifiedthesuttanginetgi &t upllimk pathethBracteemobiile ofathenitovartasom is G

station via a radio network, wherein the base station comprises

an admission determiner for determining whether or not to admit

the uplink packet that is transmitted from the mobile station

via the radio nétwork in accordance with the state of congestion

of the radio network and the traffic type of the uplink packet,

and a notifier for notifying the determined result to the mobile

station; themobile stationcomprises atransmissiondeterminer

for determining whether or not to transmit the uplink packet

to the radio network in accordance with the notified result.

In the second characteristic of the invention, it is
preferred that the admission determiner estimate the state of
congestion of the radio network in accordance with the state
of use of reception power resources in the base station.

In the second characteristic of the invention, it 1is
preferred that the admission determiner estimates the state

of congestion of the radio network by comparing a predetermined

threshold set for each traffic type of the uplink packet with



a base station that transmts a downlink packet to a nobile station via a
radi o network conprising a transm ssion determ ner for determ ni ng whet her
or not to transmt the downlink packet to the radio network in accordance
with the state of congestion of the radio network and the traffic type of

t he downl i nk packet . The gist of a sixth characteristic of the invention

is a ba station.that recejves an uplink packet fr nmobile station via
27radi o e o kS Bon FRE R Rk T eBDF CRiet PEF BaBRr HERERE: whet her
or not to adm_t the uplink packet fransm.tted fromthe nobile station via
the radio netwdr K% %%%rr“aaa]&@re\ﬁ: ﬁrfﬁglgtﬁ e WOf VYl ot thR radio
network and the traffic type of the uplink packet, and a notifier for

noti fyi RG SRR é%brﬁmeﬁ"‘%/e"s{ﬂﬁf’t‘b % enJD%if‘%e%?laﬂ%ﬂbﬁrﬁéeﬁl%togfaa
seventh characteristic of the invention is a nobile station that transmts
an upl i FRAGaPREN %t PTa DI EIRY ofF Racket ad?Fhkt wor k conprising a
transm ssion determ ner for determning whether or not to transmt the

upl i nk packet The ohéetr di 8 hbiwdr khpyackerbgsécsehttba invertbdedahtee with
the state of congestion of the radio network and the traffic type of the
upl i nk packetun BRa EEoDESGRI 701 ORtOE dTHEaSRAVERN mYbENS dbniiHEL ORAVBINGS FI G
1is an illustration show ng a packet nobile comuni cation environnent
i ncl udi nppaa toanunitat a downdritnkopadke t frsine oo sdiahd ohot @ eabdUe nent  of
the invention. FIG 2 is a functional block diagramof a base station
accor di g attd canvealkodaaebinofwdile compenkiiog. a Ek€p Gf By @e theagiaihghow ng
traffic types according to an enbodi nent of the invention. FIG 4 is a
di agr amishewengakleakftia® ilbypewhaeeerdiofgnb® to transmit the downlink
packet to the radio network in accordance with the state of
congestion of the radio network and the traffic type of the
downlink packet.
The gist of a fourth characteristic of the invention is
a communication control method in a packet mobile communication
that transmits an uplink packet from a mobile station to a base
station via a radio network, comprising the steps of: A)
determining, in the base station, whether or not to admit the
uplink packet transmitted from the mobile station via the radio
network in accordance with the state of congestion of the radio
network and the traffic type of the uplink packet; B) notifying,
from the base station, the determined result to the mobile
station; and C) determining, in the mobile station, whether
or not to transmit the uplink packet to the radio network in

accordance with the notified result.

The gist of a £ifth characteristic of the invention is

6



an enbodi rent of the invention. FIG 5 is a diagram show ng an adm ssi on
threshold for each traffic type according to an enbodi nent of the
invention. FIG 6 is a functional block diagramof a nobile station
according to an enbodi nent of the invention. FIG 7 is a flowhart diagram
illustrating an operation of the base station when a comuni cation control

system accaqrdjn i he | tion rfor atraffic

adm ssi o(r%l é%gﬁ%er %‘Ea\%tf% %@%@c&%}g&g{t omﬁ%lé%ﬁgﬁ%}&&ggﬁ% Eﬁg ?sm%b#%mhart
diagramillystrating an_operation of the base statiqgn when_a conmuni cation
control SYehTLELBR AT B AHOE RS & RGNS SHRYOr O PEF T RE o
traffic adm ssion control with respect to an uplink packet. FIG 9 is a

f1 owchar £9F S§t&AHiRS FREERETHF G9dr 5Pi BrRimt hd hfoBPPBLipEt Paskehen a
conmmuni cation control system according to an_enbodi nent of the invention
per f or ns '@ ER&IFREL AAAISEIBhIBARTOTAFREH Viéddpkke Stk @6WPPR RS bheket .
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 8 ( Configuration of a

communi c&tfi bhe gafironesysrmmutebe dingf fis hyipe wfoth erdewndfinknea¢ckeent i on)
The configuration of a comuni cation control system according to an

enbodi ment of {Ie igdwdncifon eikikthbehdesckebédtiwct Afrther éncent bonhis
drawings. FIG 1 is an illustration show ng a packet nobile conmunication
envi r onmentoasec | ik ot heh o nrere Tae $ cam corl ik sycken Acooradi mgbibet he
enbodi ment of the invention. The packet nobile conmuni cati on environnment

shown i n sfidd@ich v ac@fd i adtwbltR Coeses St @laroadnOsandnadptermingy of
nobil e stations 301 to 30n.
for determining whether or not to admit the uplink packet
transmitted from the mobile station via the radio network in
accordance with the state of congestion of the radio network
and the traffic type of the uplink packét, and a notifier for
notifying the determined result to the mobile station.

The gist of a seventh characteristic of the invention
is a mobile station that transmits an uplink packet to a base
stationviaaradionetworkcomprisingatransmissiondeterminer
for determining whether or not to transmit the uplink packet
to the radio network by the base station in accordance with

the state of congestion of the radio network and the traffic

type of the uplink packet.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is an illustration showing a packet mobile

communication environment including a communication control



In FIG 1, the plurality of nobile stations 301 to 30n are connected to the
base station 10, downlink signals 11 to In are transmtted fromthe base
station 10 to the plurality of nobile stations 301 to 30~, and uplink
signals 21 to 2n are transmtted fromthe plurality of nobile stations 301
to 30n to the base station 10. In the packet nobile conmuni cation
environnment, in which a downlink packet 3 (downlink signal 1) is

transmi t BALEMORLERE daTe Tt &0 GMPASiment mfhithe ardiia?o and an upl i nk
packet 4 ( uplink signal 2 ) is transmtted fromthe nobile station 30 to
the base statiBhG102via a Faeebiorthorkockndizgrmumta itasegritatolonsyst em
according to the enbodi nent perforns traffic adm ssion control and network
congest i ancendtingl toThe sbbesitenti fadtheevigdremtitdme functi ons provided to
the base station 10 and the plurality of nobile stations 301 to 30n. Anong
the functions Provi 8etlst® diwgbas esisdvatn@nt ADf &l thwe plavadrdyn@ftorobil e
stations 301 to 30n, those relevant to the comruni cation control system

accor di ngnt embba ieebediofettheninvdna idescri bed. As shown in FIG 2, the base
station 10 conprises a packet adm ssion determination circuit 11, a signal

mul tiplexing citeuih 12, a aih £GEdi MowingUitadBic aypslsladddamgont 14, a
down average transm ssion power neasuring circuit 15, a circulator 16 , a

radi o anggnNBAbL&imedt WF WY 3G dr@GRRE I ON power neasuring circuit 18, a
packet admi ssion circuit 19, a denpdulating circuit 20, a decoding circuit

21, a signal spparaking £ §Lahtak2sh&RfndNafErsd Ofb e St FBIH Ok eyl t
notifying circurt 23. According to the enbodi nent, the packet adm ssion
each traffic type according to an embodiment of the invention.

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

FIG. 7 is a flowchart diagram illustrating an operation
of thebasestationwhenacommunicationcontrol systemaccording
to an embodiment of the invention performs a traffic admission
control with respect to a downlink packet.

FIG. 8 is a flowchart diagram illustrating an operation
of thebase stationwhenacommunicationcontrol systemaccording
to an embodiment of the invention performs a traffic admission
control with respect to an uplink packet.

FIG. 9 is a flowchart diagram illustrating an operation
of the mobile station when a communication control system

according to an embodiment of the invention performs a traffic

admission control with respect to a downlink packet.

DETAILED DESCRIPTION OF THE INVENTION



determnation circuit Ilconstitutes a transm ssion determ ner conf figured
to determ ne whether or not to transmt a downlink packet 3 to the radio
network according to the state of congestion of the radio network and the
traffic type of the downlink packet 3. Also , the up average reception
power nmeasuring circuit 18 and the adm ssion estimation result notifying
circuit 23 constitute an adm ssion determ ner configured to determ ne

whet her or not to admt the uplink packet 4 transmtted from 10 t he
mobil e station 30 via the radio network according to the state of

congest i 6ROBE 1ERE atddiNo Ohed I HHE A HoR captirelt ypeten a¢eoTPirak packet 4
, and a notifier configured to notify the determned result to the nobile
station 8D. emhedgaerdt oddtitesiisveddti®nti nation circuit 11, which is
connected to the signal nmultiplexing circuit 12 and to the down average
transm ssi on p8her ameSiguratiodn coft al5;omstn i toistthecnatwoilk sstsdtesn of
congestion according to the down average transm ssion power transferred
from t headowrdawer ageant remseod e on qfowke mpasotiog wiltwd dEsanicbdd t he
traffic type of the downlink packet 3. The packet adm ssion determ nation
circuit Wwhdat ereferemaodheidethordnavihgsadniFict he dewahi nk lpaakeit ibd ecei ved
fromthe superior network (a switching center, a radio network controller

or the | kkelihasedparkiche mesliilBatetnLas Walt1 oand nhiadairs: tihe 1d@ad nk
packet 3 , that it is determined to admt ) to the signal nultiplexing

circuit 12e AeRALALRAHQN BEneFBAdLYBREM abbot@iRGSEYBhd b ddignddaf fi C
type of the packet is identified by a "code point of a DffServ |P packet

D ff seryesCode Roihti gSCP ) " that is set in the packet

The packet mobile communication environment shown in FIG.
1 is configured with a base station 10 and a plurality of mobile
stations 30; to 30,;. |

In FIG. 1, the plurality of mobile stations 30; to 30,
are connected to the base station 10, downlink signals 1; to
1, are transmitted from the base station 10 to the plurality
0of mobile stations 30; to 30,, and uplink signals 2; to 2, are
transmitted from the plurality of mobile stations 30, to 30,
to the base station 10.

In the packet mobile communication environment, in which
a downlink packet 3 (downlink signal 1) is transmitted from
the base station 10 to a mobile station 30 and an uplink packet
4 (uplink signal 2) is transmitted from the mobile station 30
to the base station 10 via a radio network, the communication
control system according to the embodiment performs traffic

admission control and network congestion control. The above



header of the rel evant packet. However) the invention is not limted to the
above. The traffic type of the packet may be determ ned in such manner that
the traffic type is notified at the time of reserving radio resources, and
so on. il Referring to FIG 3 and FIG 4, the traffic types of the packets
used in the enbodinent will be described. As the traff is types of the
packets used in the enbodi as shown Fl G 3 three types are defined;
i.e., ?Eﬁ'ﬁ%gl Pgdt%%‘a*f%%’?st%%‘“de% to ghe R‘aﬁ}%’eﬂ:qfo?%r # ng)
type" and a "BE (Best _Effort ) t .. And further, as shown in FIG 4 ,
the "AF ?%%eth?spép£§%FFVe8flWPBlﬂéuﬁt@¢&§§§s3@10F95§0ﬂ to 4 ) in
accordance with priority ( packet transm ssion speed, buffer length or the
like ) . The fdneng| ke dirdtel g agwvidsef itgt shehbese|svatsog 1@wad 1 to 3
) respectively on the basis of discard priority. The "DSCP" of a packet of
t he "EF typelusalltgidd'mobitliee s'tBSERhs0B0a padloat Tlosdedldvarnypeois
"XXXYYO' ; and the "DSCP' of a packet of the "BE type" is "000000". The
"DSCP" otha paokehioktibe édkrtrygpetgttes dddcev@ing"to HODRMDDE merdthe
"DSCP" of a packet of the "AF type/class 1/level 2 " i s " 0 0110 0 " ; and
the "DSGPI1Dfra pasketivefi.the "AF type/ class 1l/level 3" is "001110". The
"DSCP" of a packet of the "AF type/class 2/level 1" is "01D010"; the "DSCP"

of apacket of Aden'cAm inperc) asstRé M) sBathon " LEOABTizeand gtk etDSCP"  of
a packet of the "AF type/class 2/1evel 3" is "010110". The "DSCP" of a

packet ofqhigsiOh (RS G 3t iHd e&fkcﬁltl 917,014 0d9gna1t b1 tRPRxi6ig a
packet of the "AF type/class 3/l evel

circuit 12, an encoding circuit 13, a modulating circuit 14,
a down average transmission power measuring circuit 15, a
circulator 16, aradio antenna l7, an up average reception power
measuring circuit ‘18, é packet admission circuit 19, a
demodulating circuit 20, a decoding circuit 21, a signal
separating circuit 22, and an admission estimation result
notifying circuit 23.

According to the embodiment, the packet admission
determination circuit 11 constitutes a transmission determiner
configured to determine whether or not to transmit a downlink
packet 3 to theradionetworkaccording tothestate of congestion
of the radio network and the traffic type of the downlink packet
3.

Also, the up average reception power measuring circuit
18 and the admission estimation result notifying circuit 23
constitute an admission determiner configured to determine

whether or not to admit the uplink packet 4 transmitted from

10



2" is "011100" ; and the "DSCP' of a packet of the "AF type/class 12
3/level 3" is "011110". The "DSCP" of a packet of the "AF type/class
4/ 1 evel 1" is "100010" ; the "DSCP" of a packet of the "AF type/class
4/ 1 evel 2" is "100100" ; and the "DSCP" of a packet of the "AF type/class
4/ 1 evel 3" is "100110" The "EF type" defines the packets classified in the
hi ghest cl.ass i.n qual.i t%’- and priority. The "AF type" defines the packets
cl assi fi €d'§ Mt ISl Jr%‘}(t3qoﬁ’lp?r itd§ FREE pREVOEE pggerdinphgo phet ype”
defines best-effort type packets. Hereinafter, the "AF type/class 1/level 1
to 3" wil9tae OfFf ErrER sty Oy Sfethar fio dxe twmk tangk the fEafhRct fFeLCI ass
2/level 1 to 3" will be referred to, generically, as "AF2 type" ; the "AF
type/ cl asf Fhewslink packer| ¢, bendeterebifier gentigvaklytoagotAES type"
; and the "AF type/class 4/level 1 to 3" will be referred to, generically,
as "AF4 type'detlernime@nbesiiirento phekevkbibé SERtiypel3oaxe defined as
"real -tinme type" packets . The other traffic type packets are defined as
"non-real -ti me MpeachackatnisSpen fetatmynathenpatketiadm swhakh is
determ nation circuit 11 cal culates the "down radi 0o resources usage rate

(state ofcdistedfed FANSHE S e PANAR IPASHIMEESiFBul hel Das@ sbalHeLAoRl) R' in
order to estimate the network state of congestion . Herein, the term"down

radi 0 r eSO ERSe ¥FAGRMIRIS IR pBRaRmd Ay P 0Perirican tof 5| has £ dywe draxkmum
transm s sion power" occupied by "down average transm ssion power". 73
network state of congestion according to the down average
transmission power transferred from the down average
transmission power measuring circuit 15 and to the traffic type
of the downlink packet 3.

The packet admission determination ci.rcuit lll determines
whether or not to admit the downlink packet 3 received from
the superior network (a switching center, a radio network
controller or the like) based on the estimated result, and
transfers the downlink packet 3, that it is determined to admit,
to the signal multiplexing circuit 12.

According to the embodiment, it isassumed that the traffic
type of the packet is identified by a "code point of a DiffServ
IP packet: Diffserv Code Point (DSCP)" that is set in the packet
header of the relevant packet.

However, the invention is not limited to the above. The
traffic type of the packet may be determined in such manner

that the traffic type is notified at the time of reserving radio

resources, and so on.
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Al so, the term"down average transm ssion power"” nmeans a tine average of
the down transm ssion power per predeterm ned period of tinme. For exanple,
the term "down average transm ssion power" neans a tinme average of the down
transm ssion power for each tine slot within each franme that has already
been transmtted by the base station 10. Further ) the term "down maxi num
transm ssi on power" neans a maxi num val ue of the power by which the base
station 10 canRefensang thel Howd iand FiIgndl, theWeaffhe Uowes reflithe
resources usage rate Ris snmaller than the adm ssion threshol d\N~ of the
traf fic pypeedt udeel towhle enko plickeit 8111he paskeibadm Is¢ dhedetagraticnat i on
circuit 11 determnes to admt the downlink packet 3. On the other hand,

when t het gogs 6Adi0e MEsdkE te1dekBda takeebodingtal 46 Sodmrgeer. than the
adm ssion threshold NN of the traff is type of the downlink packet 3 , the

packet aghi-gsi @j}\%ést SF81 et 100aCI 1 Cali | alrl "dnt @EYees vt Fogwadditn dihe

downl i nk packet in the case where the downl i nk packet 3 is real tine

traffic {yher an "aArP & FoERalil® g ) typ@n 4 ndeh OH PBSst @AY fter the
downl i nk 3|’3ﬂ<%lecket rI3 in the c%se \ﬁherae theg)doy\’/\% mli1 packet(]% qu n?r‘nbfl];eal -tinme

traffic %..a . packet other than "EF type" ) . FIG 5 shows adm ssion
thresholdY for each traffic type. The synbol "I" denotes a traffic type (

"EF type” , (Elf)(l‘?cech r Hgg;’éhtcéﬁ 'nE}EAFZ @A, t'éﬁ‘!: 4i¥%fiﬁs% B& type").

I n the enbodi nen as’s f he adm ssi S h NSF i s
the a mssmn hres oId Fa is set.to 80 thergg&m ssi on

90
thr eshol P RAFEOTE SupsEEsoheddsshe o8 gl a2k (o' oo

the_adm ssion L echol ¢ NIFL 15,561 BBt SRSt 2L 0 e o 6

four classes are categorized into three levels (level 1 to 3)
respectively on the basis of discard priority.

The "DSCP" of a packet of the "EF type™ is "101110"; the
"DSCP" of a packet of the "AF type" is "XXXYYO"; and the "DSCP"
of a packet of the "BE type" is "000000".

The "DSCP" of a packet of the "AF type/class 1/level 1"
is "001010"; the "DSCP" of a packet of the "AF type/class 1/level
2" is "001100"; and the "DSCP" of a packet of the "AF type/class
1/level 3" is "001110".

The "DSCP” of a packet of the "AF type/class 2/level 1"

s "010010"; the "DSCP" of a packet of the "AF type/class 2/1level
2" 15 "010100"; and the "DSCP" of a packet of the "AF type/class
2/level 3" is "010110".

The "DSCP" of a packet of the "AF type/class 3/level 1"

is "011010"; the "DSCP" of a packet of the "AF type/class 3/1level

2" is "011100"; and the "DSCP" of a packet of the "AF type/class



The packet adm ssion determnation circuit 11 renews the radi o resources
usage rate R in accordance with the down average transm ssion power from

t he down average transm ssion power measuring circuit 15 at every
predeterm ned period of time ( for exanple, every frane). The signal
nultiplexing circuit 12 is connected to the packet adm ssion determ nation
CIrCUIt||/ ﬁrquln d %#h 13, and the adm ssion estimation result
notlfylné i et |plexes the downlink packet 3 fromthe packet
adm ssion determ ngtion circuit 11 and an agdnission estimation result from
t he adni ssion gg% §g PESHIRAGIRT 1A ﬁ&eC|PEuF¥P9éCl§ﬁa trheeedts" it to
the encoding circuit 13. The encoding circuit 13 is connected to the signal
nul ti pl exSngt@POERI ¢ the aRECP hehp@aCketmf Ehec A tyne/saassrboteel he

nul ti pl exed si gnal fron1the signal multiplexing circuit 12, and transmts
it to thé"nbddllqIRP i eagi thed DSAR pbdubacked ef rthe AT ype tobrest ed t o
the encoding circuit 13, the down average transm ssion power neasuring
circuit 33levadd Xt"he sci'tlUdlatwt. 16 ; and nodul ates the encoded signal from
the encoding circuit 13, and transmts it to the down average transm ssion
power measuri ngheitERIttypaB dafd ndetidpacketewlatsari fliked Thehddwigteyet age
transm ssion power measuring circuit 15 is connected to the packet

adm ssi orldetsermynalliey and puibrityandrideAraoielt dagise s atietpaddketnd
nonitors the nodul ated signal fromthe nodulating circuit 14 to neasure the
down average sifarstiasti9d WA neXiei mpaswrad ylewn: iy erggeyhe ansnfissi on

power is transmtted to the packet adm ssion determnation circuit 11.
"BE type" defines best-effort type packets.

Hereinafter, the "AF type/class 1/level 1 to 3" will be
referred to, generically, as "AFl type"; the "AF type/class
2/1level 1 to 3" will be referred to, generically, .as "AF2 type";
the "AF type/class 3/level 1 to 3" will be referred to,
generically, as "AF3 type":; and the "AF type/class 4/level 1
to 3" will be referred to, generically, as "AF4 type".

In the embodiment, packets of "EF type" are defined as
"real-time type"” packets. The other traffic type packets are
defined as "non-real-time type" packets.

Specifically, the packet admissiondeterminationcircuit
11 calculates the "down radio resources usage rate (state of
use of transmission power resources in the base station 10)
R" in order to estimate the network state of congestion

Herein, the term "down radio resources usage rate R” means

the proportionof the "downmaximumtransmission power" occupied

by "down average transmission power"

13



The down average transm ssion power neasuring circuit 15 neasures the down
average transm ssion power at every predeterm ned period of tine (for
exanple, at every time slot within the frame). The circulator 16 is
connected to the nmodulating circuit 14, the radio antenna 17, the up
average reception power neasuring circuit 18 and the packet adm ssion
determnation circuit 19; and switches between the transm ssion process of

t he downlink shgsal fhéreastherdesh favapdde vrtimtddibreigatdt kbdne t he
radi o antenna 17, and the reception process of the uplink signal 2

transf er gadifd atfetrbger a6ith ABbRAREahbntis dith paGketp e pireieds dRig/E nati on
circuit 19 and the up average reception power neasuring circuit 18. The up

average pgeeBli 0OBfPOVEBRe MEAS pekngeﬁaﬁgybt 18né s COANeotRf] 0 &RGdd cul ator
16 and the admi ssion estimation result notifying circuit 23; and ronitors

the upli Pk?éis%%'g\%e%rnfﬂ&&“@ 'hﬁeﬁhéﬁ"gﬂﬁ%{lvéﬁa 80%?%?&’&&&@%‘6@&‘&%1%916

reception and transnmts the neasured up average reception power
to the adm ssion_esti i,on result .notifyin ircuit.23. . The up average
receptiOHOHSﬁegoﬁeggﬁg?%&mgiF Sﬁtw §%%§aé5¥%% fﬁ@euéhggepgﬁeaaéf Y on
power every predeterm ned period of tine (for _exanple,- every tine slot in
t he frang?gnFEFEPﬁWlFﬁgguB avBPfal8seeBLALIOR ddwer measuring circuit 18 may
neasure the average val%gﬂof "SIR Sﬁgnal to Interference Poyer Ratio)"
every predet er ithERePeritat6F Mt ARV BIXLFRM FF a0FES5e FeRRBETF 0 S ®\Rer , i n
pl ace of neasuring the average val ue of the ughaverage recepti on power

| evel at 2eWBkyPRedet B hed AIEF bY PhAeh The PakeitakieRsiGFad reuit

19 is connected to the
transmit the downlink signal 1.

When the down radio resources usage rate R is smaller
thanthe admission thresholdN;of the traffictypeof thedownlink
packet 3, the packet admission determination c¢ircuit 11
determines to admit the downlink packet 3.

On the other hand, when the down radio resources usage
rate R is equal to or larger than the admission threshold N;
of the traffic type of the downlink packet 3, the packet admission
determination circuit 11 determines not to admit the downlink
packet 3 in the case where the downlink packet 3 is real time
traffic (i.e., packet of "EF type"); and determines to buffer
the downlink packet 3 in the case where the downlink packet
3 is non-real-time traffic (i.e. packet other than "EF type").

FIG. 5 shows admission threshold N, for each traffic type.
The symbol "i" denotes a traffic type ("EF type", "AF4 type",
"AF3 type ", "AF2 type", "AFl type" or "BE type").

In the embodiment, as shown in FIG. 5, the admission
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circulator 16 and the denodul ating circuit 20; and adm ts the uplink signal
2 fromthe circulator 16 , to transmt the admtted uplink signal 2 to the
denodul ating circuit 20. The denpdul ating circuit 20 is connected to the
packet adm ssion circuit 19 and the decoding circuit 21; and denodul at es
the uplink signal 2 fromthe packet adm ssion circuit 19, and transfers it
to the decoding circuit 21. The decoding circuit 21 is connected to the
denodul athmgstiolduNir 28 sid ttohe08i; gtiaé s_piarsaitd g heierstisilld Ry, asdalecodes

t he denodul ated signal fromthe denodul ating circuit 20, and transmts it

to the sigreds separatmngs Cohitite shbldNg SigBalk 6€paRat tRE M@ forR2 1S
connected to the decoding circuit 21 ; and separates the decoded signal

from thethfesndacoti,ng i@ ke tto2k0and tee! Haglisstite WdddaPaekgt, 440
transmt the extracted uplink packet 4 to the superior network. The

adm ssi 08e@SkbMBHON JheSYhle RRIiE1RG EHrredno143 N.§ £ONNEELES 4@ L he signal
multiplexing circuit 12 and the up average reception power neasuring

cirouit 18 Thenaqil S8loRaml TRy &thmhaﬁﬂ%iéﬂ@@igiﬂcyéﬁ?ﬁétﬁgLgﬁt es

the state of cong ion o e radi o network 1rn accordance w

average tion . from . avera recept i ower neasurin
circuit f%gggeﬁ%ﬁ%g)ﬁé\gs \Hﬁ&gﬁeégg? léﬁ%)[?at § O%?@é’ic e‘%hlg%l}% i nwnp?é’cefeatg%gof
each traffic t%pe.based on the eﬁégﬂgied result , and transmts the

det er ni n&G2RGMSSIOR EXGFatiFON FESUCYE AYSFEES V& S THGS 1B R Ve ) to
the signal nmultiplexing circuit 12. Specifically, in order_ to estimte the
state of m&éﬁ{;‘ééf‘igoﬂl’é?gi‘ﬁelsr a8i% st REP%? tﬁﬁg‘lééf?i %%Fb‘ﬂg&ft Fhaei (fiPh esul t

notifying circuit 23 calculates the "up radi o resources usage rate ( state
example, every frame).

The signal multiplexing circuit 12 is connected to the
packetadmissiondeterminatiqncircuit11,theencodingcircuit
13, and the admission estimation result notifying circuit 23;
and multiplexes the downlink packet 3 from the packet admission
determination circuit 11 and an admission estimation result
from the admission estimation result notifying circuit 23, and
transmits it to the encoding circuit 13.

The encoding circuit 13 1is connected to the signal
multiplexing circuit 12 and the modulating circuit 14; and
encodes the multiplexed signal from the signal multiplexing
circuit 12, and transmits it to the modulating circuit 14.

The modulating circuit 14 is connected to the encoding
circuit 13, the down average transmission power measuring
circuit 15, and the circulator 16; and modulates the encoded
signal from the encoding circuit 13, and transmits it to the

down average transmission power measuring circuit 15 and the
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of use of reception power resources in the base station 10) R'. Herein, the
term"up radi o resources usage rate R' neans the proportion of the "
maxi mum recepti on power"” occupi ed by "up average reception power" The term
"up average reception power"” means the tine average of the up recept
power at every predeterm ned period of tinme, for exanple, the tinme average
of the up reception power in each tine slot in the frane that has be
recei vedcByctiatrg lfhase station 10. The term "up maxi mum recepti on power"
means the maxi mum val ue of power by which the base station 10 can receive

t he uplink sigfake Zowhhervetragy el maading geisou nmeese tseges unieg R1iscsial | er
than the adm ssion threshold Ni of the traffic type i, the adm ssion
estimati @b fescbin@oteflyimghe packe t23afek et shnest é emadat t ohhei tphi nk
packet 4 (uplink signal 2) of the traffic type i. On the other hand,

the up radi angesadr G68uYS2Ga gl 8iecRikS129uahatmoR tbAs Jehe sy 1 H€ed
adm ssion threshold NI of the traffic type i, the adm ssion estinati

result ng_tigfnglngr&h ]Et?lléi rﬁo@@l&fiﬁé BiRe% R0t 4 £8 rAlEIrd P %lgin%eé@g

(uplink
station
circuit
circul at
circuit
circuit

signal 2) of the traffic type i. As shown in FIG
) o e K , G
ggaa%m@s%% g RAcke fh@gfgeaglgr%rgn dalﬂ%at .avaertarféc ﬂfarg%pfs gfgg

, an encodi'ng circuit ing citcult

L R T S Y

%grc%iQQQQQing circuit 40 and a packet output circuit 41.

The down average transmission power measuring circuit
15 measures the down average transmission power at every
predetermined period of.time (for example, at every time slot
within the frame).

The circulator 16 is connected to the modulating circuit
14, the radio antenna 17, the up average reception power
measuring circuit 18 and the packet admission determination
circuit 19; and switches between the transmission process of
the downlink signal 1 transferred from the modulating circuit
14 to the radio antenna 17, and the reception process of the
uplink signal 2 transferred from the radio antenna 17 to the
packet admission determination circuit 19 and the up average
reception power measuring circuit 18.

The up average reception power measuring circuit 18 is
connected to the circulator 16 and the admission estimation
result notifying circuit 23; and monitors the uplink signal

2 from the circulator 16 to measure the up average reception
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According to the enbodi nent, the adm ssion Y/ N judgnent circuit 37
constitutes a transm ssion determ ner configured to determ ne whet her or
not to transmt the uplink packet 4 to the radio network in accordance with
the result notified fromthe base station 10. 19 The packet input circuit
31 is connected to the traffic type check circuit 32. The packet input
circuit 31 is an input interface for allowing a user of the nobile station

30 to i npowedat and nelandinrig svaheemdasayedang geeeagtesetbptuphi phwpacket 4
based on the input data to transmt to the traffic type check circuit 32.

Wien geneatthrg ddvel sl dike paaketidh tdeupacketifppny sirewit 34.sets a
DSCP ( traffic type ) in the packet header in accordance with the content

of the data. Theetnadfhtebrpe GRREH1GIIILUbéwSR mheatORAGG! & AQ,{{e; packet
input circuit 31, the encoding circuit 33 and the admi sSion Y/ N judgnent

circuit 3dasidLherks J&%Oéffﬁ % depper 5&&%&&%@%&& pesed on the

DSCP in the packet hea e uplink packet 4 fromthe pac et 1 nput

Lent Bholete Wl al] SR Ehesketl el gf%grfﬁsmsfm hecked

traffic typé to e adm ssi on CIFCUI and tTansm t
upl i nk packet 4 fron1t ﬁ packet input CIF%UIt to the encodin cu

33. The encodi AG & curte3P PYCESTRLE 2aP %O?IPeOWerra?‘F EUtype %Jng%‘ﬁl II’CUIt
32, th dul at t 34 d d t
PTRRREY iy y S RGN B SRR oR e Wesc b PRESIRS (8 S0 Kyl
circuit 32 in accordance with the transm ssion timng fron1the transm ssi on

timng dECHER ARG ciGarY Eﬁ?deEﬁﬁp%?%ﬂs?%¥%o@t°fot%ﬂ% ndBuFaei #g

circuit 34.
average reception power, inplace of measuring the average value

of the up average reception power level at every predetermined
period of time.

The packet admission circuit 19 is connected to the
circulator 16 and the demodulating circuit 20; and admits the
uplink signal 2 from the circulator 16, to transmit the admitted
uplink signal 2 to the demodulating circuit 20.

The demodulating circuit 20 is connected to the packet
admissioncircuit 19 and thedecodingcircuit 21l; anddemodulates
the uplink signal 2 from the packet admission circuit 19, and
transfers it to the decoding circuit 21.

The decoding circuit 21 is connected to the demodulating
circuit 20 and the signal separating circuit 22; and decodes
the demodulated signal from the demodulating circuit 20, and
transmits it to the signal separating circuit 22.

The signal separating circuit 22 is connected to the

decoding circuit 21; and separates the decoded signal from the
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The nodul ating circuit 34 is connected to the encoding 20 circuit 33 and
the circulator 35; and nodul ates the encoded signal fromthe encoding
circuit 33, and transfers it to the circulator 35. The circulator 35 is
connected to the nmodulating circuit 34 and the radio antenna 42; and

swi tches between the transm ssion process of an uplink signal 2 fromthe

nmodul at i . 0t enn. a4 n ption process of
a downlin cédg’;l%lg# Ei%f%}lg%%ﬂe ragl%r%n AR th?lfrgkpﬁg Si g%% E]é?)ré?rgﬂng
CIFCUIt separ.at i Cir U|t 36 is connected to the circul ator
the 2ai E3GAATaE | TR e ehi{ b they SHEH R SR i rouit 30,
The signal separating circuit 36 separates the adm ssion estimation result
in the downl i n€hs @ﬁ&‘llsflPPo?r’FFh’@aEiLPEu’F%ﬁ‘&t I RIS R SHRC WS RRels
adm ssion Y/ N j ment circuit 37 ; and transmts the rest thereof to the
denodul atqorﬁgle(ﬁi?%ig‘ulﬁo 3bhe ThegAAH BELEAPYLRiINGdgHETUidi rlduiand7the ebnnect ed
to the traffic type check circuit 32, the signal separating circuit 36 and
t he transviessaaen ndgapigldetrowsnareasnieing ira@git amidl j udges whet her or not
the traffic type of the uplink packet 4 is admtted by the base station 10
i n accordance Viinteh adweldgidd i estypatioonrebeltr abftiidEvtiynge cheokiti 28uit 32
and the adm ssion estimation result fromthe signal separating circuit 36 ,
and not i fdsasintdte g utigedstasel toft cdipedttiosnossthe thadiieg roetves ik nahi on

circuit 38. 21
accordance with the up average reception power from the up
average reception power measuring circuit 18; determines
whether or not to receive the uplink packet 4 of each traffic
type based on the estimated result, and transmits the determined
admission estimatian result (to receive or not to receive) to
the signal multiplexing circuit 12.

Specifically, inordertoestimate the state of congestion
of the radio network, the admission estimation result notifying
circuit 23 calculates the "up radio resources usage rate (state
of use of reception power resources in the base station 10)
R".

Herein, the term "up radio resources usage rate R" means
the proportion of the "up maximum reception power" occupied
by "up average reception power"

The term "up average reception power" means the time
average of the up reception power at every predetermined period

of time, for example, the time average of the up reception power

in each time slot in the frame that has been received by the
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The transm ssion timng determ nation circuit 38 is connected to the
encoding circuit 33 and the adm ssion Y/N judgnent circuit 37; and
generates transmission timng in accordance with the judged result fromthe
adm ssion Y/ N judgnment circuit 37, and transmts it to the encoding circuit
33. The transm ssion timng determnation circuit 38 does not generate the
transm ssion timng when the result judged by the adm ssion Y/ N judgnent
circuit b3Pe Staddient Helt- the traffic type of the uplink packet 4 is not
admtted by the base station 10. As a result, the encoding circuit 33 does
not encode th&hegptenk pap Keix dnurf e chgricdul @toiwregr"cinaauisttB@ nsxinummect ed to
the signal separating circuit 36 and the decoding circuit 40; and

denodul aténet e owdn rdy sitgiel thd raemd het st gnal 1 G et atd i ee rend t 36,
and transmts it to the decoding circuit 40. The decoding circuit 40 is
connect e@1tiakt kg gigymadul ating circuit 39 and the packet output circuit 41;
and decodes the denodul ated signal fromthe denodul ating circuit 39, and

transmts it {@ehhenBagkaia il Pl otircels ﬁséée 78€e RRGKkeEmQYE BYt G f Ccui t 41
is connected to the decoding circuit 40 ; and is an output int erface t hat

restor e%htehsdm%fehbaktﬂ@&gﬁ&é N NoRGeY fapgee W 4 e degoded: si from

t he decodi ng circuit 40, and t at out puts data (1 ncluding volce dat a) to

the bselesdlinia JIPREG1 3 AbL 2Ry 2o AGGANN NG 51 9, {Qfm {58L Y Pdaflopnig ok packet
3. 22 &)era iOn"6f mﬁﬂ %atl on contr sys em according

enbodi n%ntl)l ﬁe rcr]éentg{ udprlal aAS, &ﬁe er@tﬂ %gdépg ITTYeUI’ll cation
control ystem aving the |gur |on as descrl ove' w11

On the other hand, when the up radio resources usage rate
R is equal to or larger than the admission threshold N, of the
traffic type i, the admission estimation result notifying
circuit 23 determines not to admit the uplink packet 4 (uplink
signal 2) of the traffic type 1i.

As shown in FIG. 6, the mobile station 30 comprises a
packet input circuit 31, a traffic type check circuit 32, an
encoding circuit 33, a modulating circuit 34, a circulator 35,
asignal separatingcircuit 36, anadmission¥/N judgment circuit
37, a transmission timing determination c¢ircuit 38, a
demodulating circuit 39, a decoding circuit 40 and a packet
output circuit 41.

According to the embodiment, the admission Y/N judgment
circuit 37 constitutes a transmission determiner configured
to determine whether or not to transmit the uplink packet 4

to the radio network in accordance with the result notified

from the base station 10.
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be described. FIG 7 is a flowhart diagramillustrating an operation of
the base station 10 when the communi cation control system according to the
enbodi ment perfornms a traffic adm ssion control with respect to a downlink
packet. FIG 8 is a flowhart diagramillustrating an operation of the base
station 10 when the communi cati on control system according to the

enbodi nent perforns a traffic adm ssion control wth respect to an uplink
packet. FIG 9The patketchaput dijaggwit idY dst canhagted bpert itorafifid he
nobil e station 30 when the comunication control system according to the
enbodi nehyppeciecks iarduiaf B2c athe g dretcdnpual cikrtbitespdat ah argputupl i nk
packet. First of all, the operation of the base station 10 when the

comuni cahitetlr faort £or s)ysdwin@ecosdr igf thetheb endadiEidn per torimpdhe
traffic adm ssion control with respect to the downlink packet 3 will be

descri bedatAs (shewddingFi&icé, adhBast ednd Wdend Pt Packed M SSifbket
determnation circuit 11 checks the traffic type of the downlink packet 3

by checkijng,£bg JXSEReSEhph ddien RACKEENBRAAEl O el PRa23:ic | packet 3
received fromthe superior network. In step 702 , the packet” adm ssion

det er mi ”é’igeﬂi‘%! RGUI twﬂ;ﬂgggyﬁgg%ﬁgstgg%iﬂ% %#&?%Hr&estﬁﬁ%%p]%c e R

with the adm ssion thres atffic type o e down et 3.

U oshol BRE o FEF G F R HEEE S PEPRC LRl TR Iks e BRRCLPRANRSS 1T

packet adil ssl g deter hnal LN G hte b dsietllyies o adm t the downlink

The traffic type check circuit 32 is connected to the
packet input circuit 31, the encoding circuit 33 and the
;dmission Y/N judgment circuit 37; and checks the traffic type
of the uplink packet 4 based on the DSCP in the packet header
of the uplink packet 4 from the packet input circuit 31.

Also, the traffic type check circuit 32 transmits the
checked traffic type to the admission ¥/N judgment circuit 37
and transmits the uplink packet 4 from the packet input circuit
31 to the encoding circuit 33.

The encoding circuit 33 is connected to the traffic type
check circuit 32, themodulatingcircuit 34 and the transmission
timing determination circuit 38; and encodes the uplink packet
4 from the traffic type check circuit 32 in accordance with
the transmission timing £from the transmission timing
determination circuit 38, and transfers it to the modulating
circuit 34.

The modulating circuit 34 is connected to the encoding



downl i nk packet 3 is transmtted to the nobile station 30 via the signal
multiplexing circuit 12, the encoding circuit 13) the nodulating circuit
14, the circulator 16 and the radio antenna 17. Then, the operation
proceeds to step 707. Wien the down radi o resources usage rate R is equal
to or larger than the adm ssion threshold NI of traffic type of the

downl i nk packet 704 acket ssion determnation ¢gircuit
11 deterﬁfnes ﬁ%s%%é?1 g@%t '%% Q%Vﬁ? % é&%oéu£§tﬁsr be enpRd F&affic
When t he downl i nk packet is real time traffic, in

(packet of "EF t
step 705,° af)é%ﬂ T eRG WH W Car Gt 3on @PldcﬁFtanffeéfét éfnfAekhfot to

admt the domnllnk packet 3. And the packet adm ssion determ nation circuit
Z1 noti fi%€FIHE¥Het320 the superior network. Then, the operation proceeds
to step 707. When the downlink packet 3 is not real time traffic, in step
706, the packetThedgiizsiudntdat 8 Misngphoactiedcud tthelmpdulagdnerainesito

buf fer the downlink packet 3 . Then, the operation proceeds to step 707. In
step 707 34 t heddotne aveadige tandesmiassddn povwer swEasurdsgbeitweent the
nmeasures the down average transm ssion power at every predeterm ned period
of time (Hmamswoglen peweresd ofears luptl iink shenblakE)romantetmadsi@tsngt to

t he packet adm ssion determination circuit 11. The packet adm ssion

det er m natiiryuict oWt ther eaeyns dreerioavty ading theonecestusagereaeesR by
recal cul ating the sanme in accordance with the down average transm ssion

power valdse ar @6@hvedkf s 0ghhner dawh aver ageibr aNcahss| ON HROWAE SBGRHLI NY
circuit 15. Then, the operation returns to step 701. Secondly ) the

OperatlO@éﬂaﬁ$@ugﬁ%%f%@§{(§glo when t he

The signal separating circuit 36 is connected to the
circulator 35, the admission Y¥/N judgment circuit 37 and the
demodulating circuit 39. The signal separating circuit 36
separates the admissionestimationresultinthe downlinksignal
1 fromthecirculator 35 totransmit tothe admissionY/N judgment
circuit 37; and transmits the rest thereof to the demodulating
circuit 39.

The admission ¥Y/N judgment circuit 37 is connected to
the traffic type check circuit 32, the signal separating circuit
36 and the transmission timing determination circuit 38; and
judges whether or not the traffic type of the uplink packet
4 is admitted by the base station 10 in accordance with the
traffic type from the traffic type check circuit 32 and the
admission estimation result from the signal separating circuit
36, and notifies the judged result to the transmission timing

determination circuit 38.
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comuni cation control system according to the enbodi nent perforns the
traffic adm ssion control with respect to the uplink packet 4 wll be
described. As shown in FIG 8, in step 801, the adm ssion estinmation result
notifying circuit 23 estimates the state of congestion of the radi o network
in accordance with the up average reception power fromthe up average
recepti on power surln circuit .18 , d term nes whether or nqot to admt

t he uplink pacl?gte AEFR AR RS TP A %ilgllf’)gp RNt e SR RN e st mat ed
result, and tra%ns({ ers the det erm ned  adm, %SI 3n estimation result to admt

or not t&OAMATHS otQ hEh%lijﬂﬁP Pt FEJF&%F POG (R AR5 a¥ (N, the

adm ssion estimation result noti circuit 23 conpares the up radio
resour ces WSEFE & a‘%ér‘FP?NFtﬁ7t'hémé%n$%%?’é"f‘1t?ﬁr§§HBFH‘1ﬂI518P thiaime 19ype of

t he uplink packet 4. Wen the up radi o resources usage rate Ris smaller

t han t he as@ekangie vhibdhel thdged sesuhé fimoaf fheadppssionthdl hadgmeinbn
estimation result notifying circuit 23 determnes to admt the uplink
packet 4 cdfrauig t37%af fard thpensnitGn ithetotties draviingeritdeiup3d adi o
resources usage rate Ris equal to or larger than the adm ssion threshold
N of the traf flihe toypersmidsiesradninsisi @ esdrmiata todon esitdunhodt 38 ydegscircui t
23 determines not to admt the uplink packet 4 of the traff is typei . In
st ep 802 nottheyeatanee-dases i hedh ailie ssooNt Bsingrathean tles utdsw 5t mthdgpd exed
with the downlink packet 3 by the signal multiplexing circuit 12 and

transf er igde 8 aldne sHikid e/RtaldgerdOcyraul b ens edichgt kot aliet tdBE£i & he

nodul ating circuit 14 , the circulator 16 and the radi o antenna 17.
type of the uplink packet 4 is not admitted by the base station
10. As a result, the encoding circuit 33 does not encode the
uplink packet 4.

The demodulating 6ircuit 39 is connected to the signal
separating circuit 36 and the decoding circuit 40; and
demodulates the downlink signal 1 from the signal separating
circuit 36, and transmits it to the decoding circuit 40.

The decoding circuit 40 is connected to the demodulating
circuit 39 and the packet output circuit 41: and decodes the
demodulated signal from the demodulating circuit 39, and
transmits it to the packet output circuit 41.

The packet output circuit 41 is connected to the decoding
circuit 40; and is anoutput interface that restores the downlink
packet 3 in accordance with the decoded signal from the decoding
circuit 40, and that outputs data (including voice data) to

the user of the mobile station 30 according to the restored

downlink packet 3.
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In step 803, the up average reception power neasuring circuit 18 measures
the up average reception power at every predeterm ned period of tinme (for
exanple, every tinme slot in the frame ) , and transmts it to the adm ssion
estimation result notifying circuit 23. The adm ssion estinmation result
notifying circuit 23 renews the up radi o resources usage rate R by

recal culating the sanme in accordance with the up average reception power
value 2G received fromthe up average recepti on power neasuring circuit
18. Then) the operation returns to step 801. Thirdly, the operation of the
nobi | e st Od%éfl&ﬁ*ntB@nmﬁ%ntltlﬁecelafm%ﬁh%s%%nceaﬁfpél s¥§EeBnRaEesAdNEg too t he
enbodi ment performs the traffic adm ssion control with respect to the

upl i nk parkeamiogimenpe described. As shown in FIG 9, in step 901 , the
packet input circuit 31 generates an uplink packet 4 based on the data

i nput by a usdtefigryhegrobitawiigs i theldtherdt idreostidpe 602munheatiahfi c type
check circuit 32 checks the traffic type of the uplink packet 4 by checking
t he DSCR@etrob stylse epackelnpeddeconfigheaytnarat ddsoplibekl sacketvidl | n step
903 , the adm ssion Y/N judgnent circuit 37 receives the adm ssion
esti mat i desetribédansferred fromthe base station 10 via the circul ator
35 and checks the contents thereof . In step 904, the adm ssion Y/N

judgnent circuitc 37 igdges) heh et Dla dg}ﬂzim ti0 1aiida ey Wl bpkrpagket 4 in
accordance with the above-descri bed adni ssion estinmation result and the

traffic Jyngofhdde d n Packslent theoBbkRant kakhich eBatkal ggglcfem%- When
the circuit 37 judges to admt the uplink packet 4, in step 905, the

transm sgi o041 7409 8l eRmBbARkLAR fdF s a traffic admission control
with respect to a downlink packet.

FIG. 8 is a flowchart diagram illustrating an operation
of the base station 10 when the communication control system
according to the embodiment performsatrafficadmissioncontrol
with reépect to an uplink packet.

FIG. 9 is a flowchart diagram illustrating an operation
of the mobile station 30 when the communication control system
according to the embodiment performs atrafficadmissioncontrol
with respect to an uplink packet.

First of all, the operation of the base station 10 when
the communication control system according to the embodiment
performs the traffic admission control with respect to the
downlink packet 3 will be described.

As shown in FIG. 7, in step 701, the packet admission
determination circuit 11 checks the tratffic type of the downlink

packet 3 by checking the DSCP set in the packet header of the
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38 generates the transm ssion timng. And then, in step 906, the uplink
packet 4 is transmtted to the base station 10 via the encoding circuit 33
, the nodulating circuit 34, the circulator 35 and the radi o antenna 42.
Then, 27 the operation returns to step 901. Wen the circuit 37 judges
not to adnit the uplink packet 4 , in step 907 , the adm ssion Y/ N judgnent

circuit tes et.her or. no he Ilnk acket 3 |s real tinme
traffic 838 mqifbgéfe (§1§ 4%ﬁﬂ&ﬁ Tkeal tinme
traffic) in ste 908 ,. the adm ssi on Y/N ud ment CIFCUIt 37 rejects the
adni ssi on of tiﬁg PP il padit&t pﬁckeén@drﬁbﬁﬁi’%s‘i%wm%@t%%“t%éf%Je’if of the
mobil e station 30. Then, the operation returns to step 901. Wien the uplink
packet 3lisceBpares thendewaffaeio| RespBECoRoUSERE Adties oH tW NYaidgnent
circuit 37 buffers the uplink packet 4. Then, the operation returns to step
901. (Opedatisenoantihweskiodgt ¥f faf tt reff file twnenuﬁi tlae | dowrchink @dackest em
according to the enbodinent) In the conmuni cation control system according
to the ekbodi nent, since the packet admi ssion determnation circuit 11 of

t he base station 10 determ nes whether or not to transmt the downlink
packet 3 in acwhedante dowh tfadist atesocafrzengesigeonrafe tRhe g a1 net wor K,

it is possible to control the down traffic that flows in a radio link to

ensur e tbHpastabé lddni ©fiéheneisyla Nt @ PEexent ctihgpdeireth@r@wonidm t he
conmmuni cation quality due to transm ssion of downlink packets 3 exceeding
the capaghtyetadih @t} €asent e ktadmhcad i ONaeaR2mih%ti88 circuit
11 determines to admit the downlink packet 3. The admitted
downlink packet 3 is transmitted to the mobile station 30 via
the signal multiplexing circuit 12, the encoding circuit 13,
the modulating circuit 14, the circulator 16 and thé radio
antenna 17. Then, the operation proceeds to step 707.
When the down radio resources usade rate R is equal to
or larger than the admission threshold N, of traffic type of
the downlink packet 3, in step 704, the packet admission
determination circuit 11 determines whether or not the downlink
packet 3 is a real time traffic (packet of "EF type").
When the downlink packet 3 is real time traffic, in step
705, the packet admission determination circuit 11 determines
not to admit the downlink packet 3. And the packet admission
determination circuit 11 notifies the fact to the superior
network. Then, the operation proceeds to step 707.

When the downlink packet 3 is not real time traffic, in

step 706, the packet admission determination circuit 11
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Al so, in the communication control system according to the enbodi nent,
since the packet adm ssion determnation circuit 11 of the base station 10
determ nes whether or not to transmt the downlink packet 3 in accordance
with the traffic type ( DSCP ) of the downlink packet 3, it is possible to
perform"traffic adm ssion control” in accordance with the traffic type
(DSCP) of t he downlink packet 3 resulting in an enhanced communi cation

qual i ty. IPEPEHERSS O P TesnmACHRLERKEATH T 3sy STReR abbEraneRR t PR he
enbodi ment, the up average reception power neasuring circuit 18 and the
adn155|oﬁr@§@ﬁﬁéuﬁﬂ1ﬁﬁﬁﬁn10Wmnlfy|ng circuit 23 of the base station 10
determ nes whether or not to admt the uplink packet 4 in accordance with
the state of congestR dA7oftheh@owrdive rageord srahgis 1 die paweirsss asuYi N
judgment circuit 37 of the nobile station 30 determ nes whether or not to
transm t ctireuwdpd 1 hkepasckets ¥heé downcoraicagpe twahismtilse iadnp cee patestdryat i on
result; therefore it is possible to control the up traffic that flowin the

radi o | i pketie teinireed perSicdbblfi t ymef ( #de deinlik, every eypat sihe in
deterioration of the conmunication quality due to the transm ssion quality

of uplinknpackebmed exeerdi Reagapagist yitantdot OthHCrHASIEs €O0THBNN £ b PN
capacity. Furt her nor'e, ow ng to the comruni cation control system according

to the ephediBRtildie MR-AMar age, reception power nmeasuring circuit 18 and
the adm ssion estimation result notifying circuit 23 of the base station 10

det er mi ne whet hgt, ga?ckee msgfb@e%rmﬁa%al hnglpéﬁtsetlﬁgleﬂe dance

with the trafflc type ( of the uplink packet , m ssi on

YIN judgpppt, ¢4 fre%oﬂcééﬂ%s@ég |8 &8 & T AL L6l i Nes Meetéﬂa%e or not

in accordance with the down average transmission power value
received from the down average transmission power measuring
circuit 15. Then, the operation returns to step 701.

Secondly, the operation of the base station 10 when the
communication control system according to the embodiment
performs the trafficadmissioncontrolwithrespect totheuplink
packet 4 will be described.

As shown in FIG. 8, in step 801, the admission estimation
result notifying circuit 23 estimates the state of congestion
of the radio network in accordance with the up average reception
power from the up average reception power measuring circuit
18, determines whether or not to admit the uplink packet 4 of
each traffic type in accordance with the estimated result, and
transfers the determined admission estimation result (to admit
or not to admit) to the signal multiplexing circuit 12.

Specifically, the admission estimation result notifying



to transmt the uplink packet 4 in accordance with the adm ssion estimation
result; therefore it is possible to perform™"traffic adm ssion control” in
accordance with the traffic type (DSCP) of the uplink packet 4 resulting in
enhanced comuni cation quality. As described above, according to the
invention, it is possible to control the traffic flowng in aradio link to
ensure the.stabil'#y of the twork, to prevent the deterioration_ of the
comuni ca%]i%%ujqbaé t%P“éRPerec%nft u@.x&]aidtlfp&esﬁ’émg&ss USAgSs hdted ¥tledi ng
capacity, and to increase comunication capacity. Further, accordi n% to the
i nvent i ontP§ @dmd S538L bPESEHOpEr FoPin BEREE ¢ C VAP E SR UbditoPacKs
accordance with the radio resource usage state and the traffic type of the
packet resulting in enhanced communication quality. Additional advantages
and nodifications will readily occur to those skilled in the art.

Theref ore, the WhererkticonPi Padis tesutere has@dess rasendtlid ismatldent dhehe
specific details and the representative enbodi nent shown and descri bed
herei n. Adooedimigisyonvahiresbodddy f p€athernsaffyi beéypade, whchadinidepant i ng
fromthe spirit or scope of the general inventive concept as defined by the
appended e«d aim®st bod it aquifgliant sirc3Dt 23Mateirsiitlea tethdnsit theA
communi cation control systemin a packet nobile communication that

transm t syl downdadike packet freonmpabase sypei on to a nobile station via a
radi o network, wherein said base station conprises a transm ssion

determ ner for gleteendhPheg nhiel hehedl tROtuY Salih 8Nedd dutbes dMYd Plktpacket
to the radio network in accordance with the state of congestion
R is equal to or larger than the admission threshold N, of the
traffic type i, the admission estimation result notifying
circuit 23 determines not to admit the uplink packet 4 of the
traffic type 1i.

In step 802, the above-described admission estimation
result is multiplexed with the downlink packet 3 by the signal
multiplexing circuit 12 and transferred to the mobile station
30 via the encoding circuit 13, the modulating circuit 14, the
circulator 16 and the radio antenna 17.

In step 803, the up average reception power measuring
circuit 18 measures the up average reception power at every
predetermined period of time (for example, every time slot in
the frame), and transmits it to the admission estimation result
notifying circuit 23.

The admission estimation result notifying circuit 23

renews the up radio resources usage rate R by recalculating

the same in accordance with the up average reception power value



of said radio network and the traffic type of said downlink packet. 2 . The
communi cation control system according to claim1, wherein said

transm ssion determ ner estinmates the state of congestion of said radio
network in accordance with the state of use of transm ssion power resources
in said base station. 3 . The comrunication control system according to
claim2 , wherein_said transm ssion determ ner estimtes the state of
congest i GFSERVES §TPEJT e Nt ABFK2BY KEFRRT IRy PRYSTIARREHRT REFIFFekhol d set
for each traffic type of said downlink packet with the state of use of
transm sdifon PBGBE F§§oepé§§tﬂﬁns£?@u5&§et§tﬁﬁﬁ@n804 The communi cati on
control system according to claiml1l , wherein said traffl c type is
identified by ABamelef. Gheowkrepadtien off FhBineiSely StRpkS0 vDserihe5. A
comuni cation control systemin a packet nobile comunication that

transm t soamupdlaatki qgqackehtEpdmsystobn | ecstatiiog ttw athasesdaiimenti a a
radi o network) wherein said 31 base station conprises an adm ssion

det er m neerformetes Miraf id c\dtieri af contrd dwadhi te dgrectipb ithle yWeciket
transmtted fromsaid nobile station via the radio network in accordance

W th thepsicake af waangesd iusdfivs®.d radio network and the traffic type of
sai d uplink packet, and a notifier for notifying the determned result to

sai d nobile staki ohowANth $aicd Db 8+8hasH PN GRIBEERRE BnbhANSIESS1 PN
determ ner for determ ni ng whet her or not to transmt said upl i nk packet to
sai d radizq Behweizkdd ACEPNIARCRaWklh GabHdsBat bhi efe&84h input by a
user of the mobile station 30.
At the step 902, the traffic type check circuit 32 checks
the traffic type of the uplink packet 4 by checking the DSCP
set in the packet he;der of the generated uplink packet 4.
Instep 903, the admission¥/N judgment circuit 37 receives
the admission estimation result transferred from the base
station l0via the circulator 35 and checks the contents thereof.
In step 904, the admission Y/N judgment circuit 37 judges
whether or not to admit the uplink packet 4 in accordance with
the above-described admissionestimation result and the traffic
type of the uplink packet 4 from the traffic check circuit 32.
When the circuit 37 judges to admit the uplink packet
4, in step 905, the transmission timing determination circuit
38 generates the transmission timing.
And then, in step 906, the uplink packet 4 is transmitted
tothe basestationl0viatheencodingcircuit 33, themodulating

circuit 34, the circulator 35 and the radio antenna 42. Then,
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6. The conmuni cation control systemaccording to claimb5, wherein said

adm ssion determ ner estinmates the state of congestion of said radio
network in accordance with the state of use of reception power resources in
sai d base station. 7. The communication control system according to claim
6, wherein said adm ssion determner estimates the state of congestion of
said radi o network by conparing a predeterm ned threshold set for each
traffic e BrerShiPupre ik paciketS AR PQhe state of use of reception power
resources in said base station. 8 . The conmuni cation control system
accordi ng to cMiiem the qieswith 3Jajiddgeaffdt toypdnit tildenpilinsdodykeeans of
a code point of a DiffServ | P packet (DSCP). 9. A conmunication control

nmet hod i i .alpattien 990bi tee IWmi suimmu i/ al idgme hatc itrraanistri3f se sit thoawne $ nk
packet froma base station to a nobile station via a radi o network,

conpri si mipettherspepnotf ;thA) udétieknpackgt 3 dssaedl hdse srafifan, (phexder or

not to transmt the downlink packet to the radio network in accordance with
t he stat efof"mronrggsdion of said radio network and the traffic type of said
downl i nk packet. 10 . The communication control nethod according to claim9

, Wwherein sai dybase tHealipdink Bashid St eB Adal €ShbNMBEgSribe $haleepf
congestion of said radio network in accordance with the state of use of

Lransm ssicn PRURIan RIOUILeN R DBSEcal Bl 0e jddt s cHRCagRITUIB LAl ! On

control nethod accor g to clrarm herein sald base station, In said
compart g 2 reEiars MET danard Sor trareonR ek ro e B o
dommlinkt%%?%ﬁﬁmile station 30. Then, the operation returns to step
901.
When the uplink packet 3 is not real time traffic, in

step 909, the admission ¥/N judgment cilrcuit 37 buffers the

uplink packet 4. Then, the operation returns to step 901.

(Operation and working-effect of the communication control
system according to the embodiment)

In the communication control system according to the
embodiment, since the packet admission determination circuit
11 of the base station 10 determines whether or not to transmit
the downlink packet 3 in accordance with the state of congestion
of the radio network, it is possible to control the down traffic
that flows inaradiolink toensure the stability of the network,
to prevent the deterioration in the communication quality due
to transmission of downlink packets 3 exceeding the capacity,

and to increase the communication capacity.
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with the state of use of transm ssion power resources in said base station.
12 . The communi cation control nethod according to claim9 , wherein said
traffic type is identified by neans of a code point of a DiffServ |IP packet
(DSCP). 13. A conmunication control nethod in a packet nobil e comunication
that transmts an uplink packet froma nobile station to a base station via
a radi o network, conprising the steps of A determning, in said base

st ation, whet Rdrs@r ifottheo c®8Mungg@mitil omheonpriodk spatikeat atcamdingt €d from
said nobile station via the radio network in accordance with the state of
congest itdre oémbaddmeadi 0 stteer Khandpatieet r alinicstiype @étsandnaphonk
packet; B) notifying, in said base station, the determned result to said
nobi | e stiatdoit BN L) tHetvase nsHgtion 5ai de t®bnleest @heeRerwbet et or not
to transmt said uplink packet to said radio network in accordance with

sai d notid tednERSH the Hbwn 1l SQERYDIL 84 @GN withRad gaeEdEng to
claim13 , wherein said base station, in said step A) , estimates the state

of congesfionpalcryabe Rdiqdwiativ Eabﬂe%@??ﬁaﬂg?d&éi’bi@ﬁ‘:osbéﬁrﬁo?ifn use of
recepti on power resources in said base station . he conmuni cati on

control “@Eépﬁlé%ﬁﬂl@s@:r} Qofit2bim 14, ac%f&ghee%ﬁ%\ Pﬁé%fé@ﬂ@?ngn sai d

step A) estinmates the state o congestlon of sald radi o net

conpar | ng, &y eg e{r{gensgmgg{gg Baliaet d orceash ratil cd vagnghos o

upl i nk pac et mn se of reception resources Irn said
base station. 16. nfuplcatlon control nethod according to claim13,
ommunlcatlon qua

Further, in the communication control system according
to the embodiment, the up average reception power measuring
circuit18gndtheadmissionestimationresultnotifyingcircuit
23 of the base station 10 determines whether or not to admit
the uplink packet 4 in accordance with the state of congestion
of the radioc network, and the admission Y/N judgment circuit
37 of themobile station 30 determines whether or not to transmit
the uplink packet 4 in accordance with the admission estimation
result; therefore it is possible to control the up traffic that
flow in the radio link to ensure the stability of the network,
to prevent the deterioration of the communication quality due
to the transmission quality of uplink packets 4 exceeding
capacity, and to increase communication capacity.

Furthermore, owing to the communication control system
according to the embodiment, the up average reception power
measuring circuit 18 and the admission estimation result

notifying circuit 23 of the base station 10 determine whether
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wherein said traffic type is identified by means of a code point of a

Diff Serv I P packet (DSCP). 17 . A base station that transmts a downlink
packet to a nobile station via a radio network, conprising a transni ssion
determ ner for determ ning whether or not to transmt the downlink packet
to the radio network in accordance with the 34 state of congestion of
said radio network. and the traffic type of said_downlink packet. 18. The
base st aPircfhoJ%%&%ant%% RURS R Iﬁ?kéﬁérjel? ﬁcgair&af‘rc&r?ﬁ'ﬁ%gpﬁrftr@eqfe]r% ner
estimates the state of congestion of said radio network in accordance with
the stat 6Y8F (R of rtdifsiw snbRaskRer4 r 8RB eI Shoy Yy Nsidamanton. 19,
The base station according to claim18, wherein said transm ssion

det er m n€f-TEtma’e8 Tt e dichtiel oS tedriges ilofeberaangsr waebhast B rIC by
conparing a predeterm ned threshold set for each traffic type of said

downl i nk tpatkensmiit thehepsink @asikalse iof aceandanssiviitipbheradmsistairares i n
said base station. 20 . A base station according to claim17 , wherein said
traffic eppemasiicdenestiled the mefane bt icodespbdbhe tof parboimSamafifi packet
(DSCP). 21 . A base station that receives an uplink packet froma nobile
station widmigsiati eonetradrkincadpstdamge vartiadmiessirapfdet eype ne@ysdmoy

determ ning whether or not to admit the uplink packet transmtted fromsaid

nobi | e sbat itpre iplide paskor net vesk1tNngcear daned cd ftdnfiturstadter o
congestion of said radio network and the traffic type of said uplink

packet; gpdiatRotifier for notifying the determned result to said nobile
station. 22. The base station according to claim2l, wherein said adm ssion

determ ner esth@BlRS @ devel, GBS +f 34 dnvention, it is
possible to control the traffic £flowing inaradio link to ensure
the stability of the network, to prevent the deterioration of
the communication quality. due to the quality of packets
transmitted exceeding capacity, and to increase communication
capacity.

Further, according to the invention, it is possible to
perform "trafficadmissioncontrol” in accordancewith theradio
resource usage state and the traffic type of the packet resulting
in enhanced communication gquality.

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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o~ J radio network in accordance with the state of use of reception power
resources in said base station. 23. The base station according to claim 22,
wherein said adm ssion determ ner estimtes the state of congestion of said
radi o network by conparing a predeterm ned threshold set for each traffic
type of said uplink packet with the state of use of reception power
resources_in said base station. 24. The base station according to claim21)
wher ei n d81&F t¥afdieingdel$s identified by neans of a code point of a
DiffServ I P packet (DSCP). 25. A nobile station that transmits an uplink
packet td -a bade spamisac@tion re@hbrabt WSk ercohpriadi pgcikettr anshisi on
determ ner for determ ning whether or not to transmt said uplink packet to
sai d radicometmorktionatbatdéameeswith whéoshdtimkofpascirgestran of bgaaed radi o
network and the traffic type of said uplink packet. 3G .AyU& AL3. A", . A9a

. A9. AL A sAGer IARY . ARya AnatyiYe . ALyt AbB.Ala a radio network, wherein

.AL. A93. A'y. A?. A9, . Asy. A" . Ae. A9y. A9e. Asue. ALe. ALe. A, . A9. A’ R Ay. A&?. Asae. Asa

e. Ay<\ 5dOnyz 89 G 1 Y] ted iad e al i eiod ] € g reshe] €8 6] @@i@ﬁxbs@ﬁéﬁal caj ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal =Q

X} xsni d_Zd:¢ akeakealcals ahezhea] 68l e8] €rd eah£alier] aalmalica] satkatcal cal c

aJ cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca! 569 O 1nHZW xsni d_Z] ] ca] ca] ca]ca]ca]calc

a] ca] ca] & ¢akcAl &8 q@%ﬁ@hﬁ%&@%ﬁ@é&@é Qﬁ]t‘i@];ﬁ@]sc@e]t?@]o%a%Gﬁ‘%QQfﬁa caj cal c
ca ca

aj ca! )i XSgh~6v5v0nmv} xsni d_Z] ] ca] cal ca] ca] ca] ca] ca] ca] caJ calca]calc

?Lf?}??]%ﬁ%%ﬂ%igﬁléﬁéf%%é%&g%%gﬁﬁg}gg%cgﬁﬁg%%g}gg%%2T€2?%§?caTca}cafca]ca]c

a]ca]ca]%%lqahgg]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"/#f###$X$$$

2. The communication control system according to claim 1,
Wherein sald transmission determiner estimates the state of
congestion of said radio network in accordance with the state
of use of transmission power resources in said base station.
3. The communication control system according to claim 2,
wherein said transmission determiner estimates the state of
congestion of said radio network by comparing a predetermined
threshold set for each traffic type of said downlink packet
with the state of use of transmission power resources in said
base station.

4. The communication control system according to claim 1,
wherein said traffic type is identified by means of a code point
of a DiffServ IP packet (DSCP).

5. A communication control system in a packet mobile
communication that transmits an uplink packet from a mobile

station to a base station via a radio network, wherein said
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| MdYNC %@ transmit said uplink packet to said radio network in
accordance with said notified result.
14. The communication control method according to claim 13,
wherein said base station, in said step A), estimates the state
of congestion of said radio network in accordance with the state
of use of reception power resources in said base station.
15. The communication control method according to claim 14,
wherein said base station, in said step A), estimates the state
of congestion of said radio network by comparing a predetermined
threshold set for each traffic type of said uplink packet with
the state of use of reception power resources in said base
station.
1l6. The communication control method according to claim 13,
wherein said traffic type is identified by means of a code point
of a DiffServ IP packet (DSCP).
17. A base station that transmits adownlink packet toamobile
station wvia a radio network, comprising a transmission

determiner for determining whether or not to transmit the

downlink packet to the radio network in accordance with the
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NC 19. The base station according to claim 18, wherein said
transmission determiner estimates the state of congestion of
said radio network by comparing a predetermined threshold set
for each traffic type of said downlink packet with the state
of use of transmission power resources in said base station.
20. A base station according toclaiml?7, ;fvherein said traffic
type is identified by means of code point of a DiffServ IP packet
(DSCP).
21. Abase station that receives anuplink packet fromamobile
station via a radio network, comprising:
an admission determiner for determining whether or not
to admit the uplink packet transmitted from said mobile station
via the radio network in accordance with the state of congestion
of said radio network and the traffic type of said uplink packet;
and
a notifier for notifying the determined result to said
mobile station.

22. The base station according to claim 21, wherein said

admission determiner estimates the state of congestion of said
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each traffic type of said uplink packet with the state of use

of reception power resources in said base station.

24. The base station according to claim 21, wherein said
traffic type is identified by means of a code point of a DiffServ
IP packet (DSCP).

25, A mobile station that transmits an uplink packet to a
base station via a radig network, comprising a transmission
determiner fordeterminingwhetherornot totransmitsaiduplink
packet to said radio network in accordance with the state of
congestion of said radio network and the traffic type of said

uplink packet.
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