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Field of the Invention The present invention relates to a base station, a
radio communication system and @PMBRFATEIN i FTHAR hod. 2. Description of
the Related Art 15 There has been recent demand for radi o communication
systens with nultimedia services. It has been thought fhat suitable control
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t echnol ogi es WP &ﬁ?sildl@f’g?%ﬁt? eI 06% 5?ger‘°'z’!’:cee‘ssent ial . Furthernore,
it has been thought that Internet protocol (I1P) may be used as the protocol
for all rqutes between a tr ]SS i n tion side, in future
net wor k slxpstems. As a resul ?ﬁﬁﬁél?de(ﬂﬁ)s%gd%ghg%‘g%%%i ty that radio
conmmruni cat i on1 3(Fisaist efstivoMnsehtdoml |y constructed by using their own
networks may be copyerted.ho JRidased sYsLErD cLackele CARPIBhCA ik
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case, 35 recgptﬂ@%ﬂgﬂgﬁy‘,g Rnd ﬂ?ﬂgéﬁ skation always varies according to

e o}

I nterference caus by variation Pr ogaagtion ath environnent 1 or other
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systems with multimedia services. It has been thought that

suitable control with consideration for & different Quality of
Service (hereafter, referred to as '00S’') for each application
will be indispensable in the future. The requirements for traffic
20 characteristics and networks specified by the QoS differ
according to the type of application. As a result, in order to
satisfy the requirements for QoS of each application used by mobile
stations, it has been thought that constructing networks and
control- technologies with consideration for the QoS are
25 essential.
Furthermore, it has been thought that Internet protocol
(IP) may be used as the protocol for all routes between a
transmission side and a reception side, in future network systems.
As a result, there is a high possibility that radio communication
30 systems conventionally constructed by using their own networks
may be converted to IP-based systems. Packet communication is
fundamental to IP-based systems.
Therefore, it is necessary for the radio communication
systems to control for QoS in packet communication. In this case,
35 reception quality in a mobile station always varies according to

interference caused by variation of Propagation path environment




speci al consideration, which is different fromthat for wired conmunication
systens, is required. From such background, various control technol ogies
regarding QS in the radi o communi cation 5 systens have been proposed. In
addi tion, nethods of scheduling to determ ne transm ssion order with
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20 Communication Engineers, p. 408, September 2002). With this
method, the transmission order is controlled such that packets
transmitted to the mobile stations in the QoS critical group and
packets transmitted to the mobile stations having actual values
for QoS, which are lower than the request value, are given higher
25 priorities.

However, conventionally proposed control technologies have
not controlled with consideration for the case where various
mobile stations, such as mobile stations not requesting any
predetermined QoS or any specific Request wvalues for

30 communication quality, mobile stations requesting only
predetermined QoS, and mobile stations requesting specific
request values for communication guality, coexist within the
radio communication system. Accordingly, packet transmission
between the base station and a plurality of mobile stations has

35 not been appropriately controlled. As a result, appropriate

services have not been provided for all mobile stations. For



quality in a certain nobile station have not been satisfied, utilization
efficiency of radio resources has been | owered due to assignnent of excess
radio resources to a nobile station 5 requesting a certain class of QoS, or
conmuni cation quality of a certain nobile station has extrenely degraded.
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the packet cl £EVETESE 68 ThitesadasyEfrRe Padkw £Uthrs- 35 either a packet
havi ng a request val ue for communication quality (hereafter, referred to as
- 'quantitative guarantee type ket ' or_a pack n havi ng the request
val ue f or connunication'quapﬁfgF ﬁqﬁﬁégngEr?BEe é&#%é?qu as 'relative

guarantee type packem' pbject of the present invention is to appropriately

control packet transmission when various mobile stations coexist
20 in a radio communication system.

A radio communication system of the present invention
comprises a plurality of mobile stations, and a base station
configured to receive/ transmit a packet from/ to the plurality
of mobile stations. The base station of the present invention

25 comprises a packet classification unit configured to classify
packets received/ transmitted from/ to a plurality of mobile
stations into a gquantitative guarantee type packet having a
request value for communication quality or a relative guarantee
type packet not having the request value; and a transmission order

30 controller configured to control a transmission order of the
packets for every classified quantitative guarantee type packet
and every classified relative guarantee type packet.

According to the radic communication system and base
station, the packet classification unit classifies packets into

35 either a packet having a request value for communication quality

{hereafter, referred to as "quantitative guarantee type packet’)



The transm ssion order controller controls a transm ssion order of the
packets for every classified quantitative guarantee type 5 packet and every
rel ati ve guarantee type packet. Therefore,when various nobile stations,
such as a nobile station not requesting any predeterm ned QS or any
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Illustrating a radi o communi cati on system according to an, epbadi nent of the
present i h¥entiegHestprdues forcopmenication, quatt fhy G655t HY 52¢07 di ng
to the enbodi mefinuaicibhtopegsesth, itheepdddBtatidn c3nisgpaopraakely agnarol
illustrating a _configuration . of 30 a base statiop accarding,to the
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process from pasket, e ibaale stasibtresWanngracids dippyopoithe sybddesefwr of
the present inveptjion. 35 Fl 5is a block diagramillustrating a
configuration agﬁ' m(35'1{)]r?rjt'1)%i“oftea{ %ti‘on accor di ng to the enbodi nent of the
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stations according tOt enbodi nent of 't he present _
of mobile stations into a quantitative guarantee type packet

having a request value for communication quality or a relative

guarantee type packet not having the request value by a base

20 station; and controlling a transmission order of the packets for

every classified quantitative guarantee type packet and every

classified relative guarantee type packet by the base station.

BRIEF DESCRIPTION OF -THE SEVERAL VIEWS OF THE DRAWINGS
25 FIG. 1 is a diagram illustrating a radio communication
system according to an embodiment of the present invention;

FIG. 2 is a diagram illustrating QoS classes according to
the embodiment of the present invention;

FIG. 3 is a block diagram illustrating a configuration of

30 a base station according to the embodiment of the present
invention;

FIG. 4 is a diagram illustrating a process from packet
arrival to scheduling according to the embodiment of the present
invention;

35 FIG. 5 is a bhlock diagram illustrating a configuration of

a mobile station according to the embodiment of the present




5 invention; FIG7 1is a flowhart illustrating a procedure for a

communi cati on net hod when transm ssion buffers are divided by QS classes
according to the enbodi nent of the present invention; FIG8 is a flowhart
illustrating a procedure for a 10 conmuni cati on nethod when transm ssion
buffers are divided by nobile stations for quantitative guarantee type
packets, and 13Vénrdé8Phy QoS classes for relative guarantee type packets

according to the enbedisens of thevaiaageniliyntantiag; oFlgxddaura floawchar t
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packets, and gowvided sthyiohbi becstain®nsofl @her embbimegtiasantee bypeempacket s
according _to . the enbodi nent of the present invention, FIG 10 is a

flowchart P11 d8¥FRELRY? a procedure for a radio 20 resource assigning method
according to the enbodivens of fhewchureseitlugtrentingna Fifacelibries faxdiaagr am
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il lustrating Gdgidkésdys Qécorldissgst éoﬁﬁfqlWélWﬁdlmaéén‘éﬁ%m‘pYEe oPagkgts

pr esent | nVenLicaR-afnlETAl D dBSERNETE Q¥ GhoT HELAWENTH ¢ bGprmuni cat i on

Systeni As shown in . a radio communication system 1 comprises a base
station 10, a pluraFE€y° ﬂsnﬁbl?%Ovﬁhﬂrtonklmtr?@énﬂhﬁoﬁ?ce@uEE) £98ec 2 and a

core netwps k 2@mmbhecs 8fbOme ORBU AheAtHraRshYSE €A buffers are divided by QoS
classes for the quantitative guarantee type packets, and divided
by mobile stat:.ons for'relative guarantee type packets according
to the embodiment of the present invention;

FIG. 10 is a flowchart illustrating a procedure for a radio

23 resource assigning method according to the embodiment of the
present invention;

FIG. 11 is a diagram illustrating a situation where various
typeé of meobile stations coexist according to the embodiment of
the present invention;

25 FIG. 12 is a flowchart illustrating a procedure for a
transfer speed control method according to a modified example of
the present invention;

FIG. 13 is a block diagram illustrating & configuration of
a base station according to the modified example of the present

30 invention;

FIG. 14 is a block diagram illustrating a configuration of
a mobile station according to the modified example of the present
invention; and

FIG. 15 is a diagram illustrating QoS classes according to

35 the modified example of the present invention.




1 adopts a cellular system The core network 30 adopts Differentiated
Service (Diffserv) as a QS control nethod. Diffserv is a nethod, which
each node provides identifiers shown in FIG2 called Diff serv code points
(DSCPs) for identif yj-ng QS 10 classes to packets, and each node
transfers the packets or_perfrnms _sche dJ| i n% for transm.ssion based on the
DSCP provided to each ?EDI\B]F%CR?G'[F he B VRS k 30, ot her QoS
control net hodcomgueicatsi dmisggtangd Service (I ntserv) rray be used | ntserv
is 15 a nethod, whjch_each node reserves resources accor g,l
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ext ensi ve. Aspacketult, the QS control nethods nmay be used properly

according to the regid @RERLPEns RSrB0RitR R 7] BBhet Dos! Bsh G 1EmEBHOr K 30;
f or exanple, Diffserv is used f or a nobile station that requests a

servi ce accor PR 3% TFSIratgdsSerHee (EBEFSTV Es May heclsedy ADRBYE’ thfat

requests gsreguasthod) %:ﬂ‘dw egemmm@&tdsatvequa&éswrc& Addodtiighg t o afheTobi | €
stations (A) 20a throu 2, 20e use varlouulag E atlons respectively.
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and Best Effort (BE). In addition, between each node, requesting

™1

20 request values for communication gquality, or providing the
qualities corresponding to the request values is possible.

The former Diffserv has an advantage that the process speed

can be improved, and it can be used in large-scale networks.

Meanwhile, Diffserv roughly guarantees quality by QoS class unit.

25 On the other hand, the latter Intserv has an advantage that

qualities corresponding to the requirements for communication

quality may be provided between each node. Meanwhile, with

 Intserv, the communication quality between the transmission side

and the reception side may be degraded according to process delay

30 due to resource reservation in each node, if the network is

extensive. As a result, the QoS control methods may be used

properly according to the reguirement of the mobile station, in

the core network 30; for example, Diffserv is used for a mobile

station that requests a service according to QoS class, and Intserv

35 is used for a node that requests a request value for communication

guality.



average transfer speed should be 1 Mips or greater'. In addition, since a
packet transmtted to the nobile station (A). 20a in the core network 30 is
classified as 'class EF specified in Diffserv shown in FIG 2, '101110' is
provi ded as the DSCP. The nobile 10 station (C 20c al so has a request val ue
for conmmuni cation qual I‘-‘Efy such as 'the average transfer g %sggul d be 32
kbps or greater’ addty famgBole stakdonsbiA e 248 AroHER (4A5) 288 Wit (O
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Diffserv sho n 1i.Qn I t Ipn.&.g”ﬁ{gglsa
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mobi | e statiopg4 B gﬂ?e ?@a&@%raﬁggel( Qiaeéa%h%ﬁgarﬂébsﬁ &bpSgH Lenscdiot,

haV|ng the request v communi cation quality 3 hereafter, referred
to as 'rel ati®8 drravifedeabyye. ribisi mebike Mtiaghops ‘APS) d8acarhd @) ablw @ire

various nobi | 51 Al is2B% 408 HaABG D@ eqlBEE Wa15EAE d10Bofublin 244t 1001 quLGUEST i Ng
any predeterm ned ecific_request values for communication

or
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acceptable delay should be 100 msec or less’

20 The mobile stations (B) 20b and (E) 20e request QoS
corresponding to Internet QoS , namely, they request the QoS class
specified in Diffserv. The mobile statien (B) 20b requests
‘class AF4' specified in Diffserv shown in FIG. 2. The mobile
station (E) 20e requests 'class AF3’ specified in Diffserv shown

25 in FIG. 2. In addition, themobile station {D) 204 is abest effort
class mobile station that does not request any QoS classes or any
request values for communication quality. As described above,
the mobile stations (B) 20b, (E} 20e, and (D) 20d are mobile
stations not having the request value for communication quality

30 (hereafter, referred to as ‘'relative guarantee type mobile
station’).

As described above, various mobile stations, such as the
mobile station (D) 204 not requesting any predetermined QoS or
any specific request values for communication quality, the mobile

35 stations (B) 20b and (E} 20e requesting only predetermined QoS,

and the mobile stations {(A) 20a and (C) 20c requesting the specific



each application used by that nobile station, and a network provider
provides a certain comuni cation quality according to the requested QS to
that nobile station. By contracting a Service Level Agreenment (SLA) with

t he network provider, nobile 10 station users may be provided a quality

dependi ng on thgushA $41318 fbbec&ﬁﬁd&'ﬁ!d&tﬁbﬁvq@ﬂltﬁh%oEi\ﬁ@t Shiathiena 1811
receives/ transmts a packet from plurality of nobile_stations éA

20a t hrough (BPa2BR7eEa%PYrige Wﬁﬁlﬁt%‘ﬁé’ncé?i ORI PEOYHIGIS SELE P

confi gurati onpebvides JaSQQQ%@ldS&&hm&chaQ,loar@hdi;@y dok1d disdniaatieso &h@r@fmss
frompacket arrival to scheduli ngé@é:rforrred
T

t he base station
addi ti on, FI GEOT3eYeHY APPHIGAEHRM { e\ﬁﬂé‘Fé"?% FaSETER LR |“5$? S‘E‘?‘Erfglm ts a

packet to sa prugabsty tak H"ﬂé;léldt%tibﬁtlmﬁﬁ peAridda ndduseugh Jds) faideuniind he
downlink. As shown in_FIG 3, the hase 20 station 10 conprises an antenna
e e £AGP 2DPLECTUAGH TR0 B Uit M SUSSRESSRY, S5hen ahBaI o 15,

The contr ol d@!‘b@ﬂdéﬁ pmrmreel & ddrdiaseomtdiiceit ibdl. quari ppriccokdtdeyitwe 14
conpri ses cket cl ass catjon unjt a.,s hedul i unif_14h, a radio
resource assi gﬁﬁ’eﬁﬁqﬂﬁF? é14@ g 4 Hthd %%]tala?hcge 3Rt ol Pgr %ir acksing, &
transmtter 1Betvans md@mpﬁ@émintt QSLAE winlhi tise stea:bvbmnSprc(v%)deZOamcbﬁnﬂcwgh
(E) 20e vja th ntenna_11. The tran mtter 2.t gned
i o resblir caT BT L aRF ST B g toe Bpi Sty SeBIRTLET b PR ST AR

addi ti on, whemha patketk nnoemslafrtted fromthe core netvvork 30 to the nobile

stations (A) 30 206"1‘1{;@%%%%%%@ cﬁfﬁo Péééi‘%%/akﬁﬁ%nﬂ%s% %&ﬂiéto@réﬁ?/ dohe

transmtter 12 notifres the no e stations thro (E) 20e that
packets with deBluraititmef nehidle statiers fddi kea sﬁ%ﬂéhs(féh)zozoaXl%wrtmgh

(E) 20e have ghthYRGknellR@1LrAdSM Fi6T 31%1@h§9r$€@é‘%”b&§f1é&a§tl%bbf et ation
areply in response to an acceptance request 35 fromthe nobile station, and

i nput frokf t hBagecek iRl WonePB| FEF- 44d1ugtyREes st nRSesF3freRpaeet

control inforgekieal f taMstheIuIDRYY IR rGozhkansy( fhe28asé hsestiod Eio 20envi a
the antenna 11. \VWen receivi [lﬁg_moackets wi th destinations, which are the

mobi | e st ati BASLERS™ 06T Shr B CEShoBdhes FaRT e TRathe Shass 6’ﬁa’ib°n tfe 5
nmobi | e st ati orgahéhidaa tpaenedh toEx dAerbIangmd nobitllee shasgons (A) 20a

through (E} 20e via the downlink. As shown in FIG. 3, the base
20 station 10 comprises an antenna 11, a transmitter 12, a receiver
13, a control device 14, and a buffer 15. The control device 14
controls the base station 10. The control device 14 comprises
a packet classification unit 14a, a scheduling unit 14b, a radio
resource assignment unit ld4c, and an acceptance controller 14d.
25 The transmitter 12 transmits a packet to the mobile stations
(A) 20a through (E) 20e via the antenna 11. The transmitter 12
transmits a packet assigned radio resources input from the radio
resource assignment unit 1l4c. In addition, when a packet
transmitted £rom the core network 30 to the mobile stations (A)
30 20a through (E) 20e arrives at the base station 10, the transmitter
12 notifies the mobile statiomns (A) 20a through (E) 20e that
packets with destinations, which are the mobile stations (A) 20a
through (E) 20e have arrived. The transmitter 12 also transmits
to a mobile station a reply in response to an acceptance request
35 from the mobile station, and input from the acceptance controller

144d.



station 10 control information, such as information regarding the QS and
comuni cation quality (hereafter, referred to as 'QS information') or.

i nformati on used by the base station 10 for 10 determ ni ng a

transm ssionorder of the packet (hereafter, referredtoas 'scheduling

I nformation'). Ther f ore,the receiver1l3recei v hecantrol . i nf_or -on
such asQoS inf orna e ohgte L e dul |’FF'd:ierﬁv(?rsrré:t‘:1“§ﬁ° réﬁgm?‘élﬂ rorith mat e
respective noinbbelastsa:raltanﬁs((m)) 20a thlrrbuggl"(E()E)OQG&.a e aneepna drn . ]l-&xannput s
the control informtion re

bi |
205 Chrough (EFSoDEtS PRECERIH o PRSEIPPERTTEn HAAT™ 188 oaris b tie

schedul i ng unktaflidns Rlizar eoema:rough3{ﬂ) s:mer etebnethe basw sornent 10N thequest

froma mby | enshld Wear IS (GGELNET tAZLAPULS LI HSaRLel FONRRCIL

request to t he® accep ance ¢ 'S a pac
storage unit sbmtu.cguﬂécbdrrtr@ﬂ.cnrmfomad:kens sush eammmﬂomtﬁiOG r@gartdlegtnlfef er 15

has a plural '%¥§ ferst‘rfg‘%ﬁﬁ%%%wﬁ b@%ﬁt@ %i%gEQE HEN Jeifdr pkHrz?éa el

transm ssi on roug VI ed by m)bl tion (A
20a t hrough (El)lffmeamorby) @Smtfasmesn,orwmﬂed fy Zthet basenistatoen biff forers

151 through 13N dgd %11%%?)%&% %{I hgo aI:iEé ugﬂefggft?e(}e t he

respective transm SSIO buf ers stor ets transm'tted
to the rekbecreferresdi te @taﬁ@mfh{lﬂc}i%o}aﬂﬁm‘w(@ 20@161@#09?% diger

hand, when thPecé:i@é}.sm1§s'%elwrfagerﬁne15éoﬁf&?&ygQnéé%@lfﬁ)rﬂ'M&&?dagy deS
cl asses, 30 the respective transm ssion buf f ers 151 through 15N store a

packet bel ondPFRFmatiqne pespehedbing Siofe@udson  Fasrsied £&OR Jhe the

transni ssion b&éﬁéﬁ@uﬂéﬂaobﬁ@@ﬁ@tﬂ&% i(m :a:% sﬂnﬂyuyﬂ OEFbGe 4.TheCt@ssivied ed
into either transm ssion buf er Qr quantitative

guar ant ee t ypt> pHEES tf“ﬁaFOE'E‘EﬂJe 1&581?‘5‘?’5%\?‘? \ﬁ? B'Vﬁﬂaf’é?ﬂ &8 THRPHHKREL s or
transm ssi®n wobibs S d‘ﬂmtlﬁmb t{gpugloa Nehrdudior (Egl atowe tgualtaat emdkee

packets that s_rLore tll ve 9 ran% tsy e %ets -lrm p L eceiver

Ol sl 11 cat onLan i for ohauvi] £ 25 BRa theqREERglPas 1B  DOB hecniva

guar ant ee typ&3 ;aaxsloerebaw«mgaaneveq:uasbotmbma-eqbestcf‘mmualmlanstmalqmy or a -

relative guar.ﬁ[}é e.teeééllR?erpq%kngQ% the received connection request to the
acceptance controller 144.

20 The buffer 15 is a packet storage unit configured to store
packets. As shown in FIG, 3, the buffer 15 has a plurality of
transmission buffers 151 through 15N. A plurality of
transmission buffers 151 through 15N may be divided by mobile
station (A} 20a through {E) 20e or by QoS classes. When the

25 transmission buffers 151 through 15N are divided by mobile station
{A) 20a through (E)} 20e, the respective transmission buffers 151
through 15N store packets transmitted to the respective mobile
stations (A) 20a through (E} 20e. On the other hand, when the
transmission buffers 151 through 15N are divided by QoS classes,

30 the respective transmission buffers 151 through 15N store a packet
belonging to the respective QoS classes. Furthermore, each of
the transmission buffers 151 through 15N is, as shown in FIG. 4,
classified into either transmission buffers No. 1 through No. n
for quantitative guarantee type packets that store guantitative

35 guarantee type packets or transmission buffers No. n+l through

No. N for relative guarantee type packets that store relative



5 having a request value. As shown in FIGS. 3 and 4, when packets 2
transmtted to the nobile stations (A) 20a through (E) 20e from the core
network 30 arrive at the base station 10, the packet classification unit
1l4a classifies an arrived packet into either a quantitative guarantee type
packet or a relative arantee. t pe 10 packet and stores it in a

cor r espondi ng@?’éﬂ%ﬁ%s'%ﬁ? l?ﬁ'FF# 151 through 15N. At this tine, the packet
cl assification unitTHédpaciknt dlaasdifiyathch shot € 4aacketsifiiesgpaaketesipondi ng

transm ssion er _ as i bed Low, After .t C ' j.on
it s o oPgehEh o Rt PE GBE AR Ek o ek ol L ARNSRD L AR RS FeN
every nobi |l e $batdarmuorichbioevealiQpdrchaswdative guacketee dlyps dokesitnadn uni t

1l4a classifie t ' buffer..into. either r aNSA_SS) fer
n whi oh qtant Ry i e TP R R ey A R i RILEC 5 Bakl U MRSCb R0
transni ssi on Buffagrsmiit tedi th thelrdtiie statians ed) 2Ppetipeiadt 6E hade fxen
stored. Alterggii &E}c-%/ ndtifort0 382GKEL v & S el BQE&O&M@ 542 'EEX AR Ty
and store each packe Ina corresponding transm ssion buffer by storing
each arrived cpaskbiidatipncupteddenciangitfigssan ssrived wrtlet figritoetdiieobil e

station or fog &v&;ﬁt@%glﬁ?}an\e@glﬁpgl PaidYb PG g%fiti&%%&{raﬁ&%eeeﬂ}ﬁ&er a

quantitative guarantee type packet or a relative guar ant ee tépe packet .
More spect?i cBRfijet taneg ghekes i &8st [ocaerpanging tragsmisaken Pugsen Irdcket

based on the @RgohdH ABRRIAORNEE ANt HDBhtRet ShakkORScd lon?@iit eaugh (E)
20e input fromthe receiver 13 or based on QoS information attached to the

packet, and sféf8¥if¥ 238 sterg RashedSpUhAiGRFTePRAR RS FHAT PO ™MBUE R8T ough
15N for everyasnmabiéeivd@ivenvw.ARE208 theOpgtkdE) ciissiFickeiogvieiit QU

class. For ex | e, the packet classificatiqn unjt 14a cl.assifLes acket
W ih a destinACPRR: STLASCEE dich: STRTPE"gUaP b B TR S nBbF T SR on
that has 15 anewety echodilequesdtival uer f dor3ewaynudos atilens quealet ypaske@oS
cor  espondi nget0eEHE b S B a RS R 2 e} KRS DR 30 Sl e 1
- quantitative egthenattomritspiespanketfser Ny enielr quahel patcivet gudraidiek tivpet | on
o ant s £y RRSCERE R RRAEIE LR JeLidpidsion lpelh Lot aid
guarantee type packets have been stored. Alternatively, the
20 packet classification unit l14a may classify and store each packet
in a corresponding transmission buffer by storing each arrived
packet in a corresponding transmission buffer for every mobile
station or for every QoS class, while classifying each packet as
either a quantitative guarantee type packet or a relative
25 guarantee type packet.

More specifically, the packet classification unit 1l4a
classifies a packet based on the QoS information from the mobile
stations (A) 20a through (E) 20e input from the receiver 13 or
based on QoS information attached to the packet, and stores it

30 in a corresponding transmission buffer 151 through 15N for every
mcbile station (A} 20a through (E) 20e or for every QoS class.
For example, the packet classification unit 1l4a classifies a
packet with a destination, which is a quantitative guarantee type
mobile station that has transmitted a request value for
35 communication quality as QoS information into a guantitative

guarantee type packet, and stores it in a corresponding

10




5 values for communication quality but has transmtted QS cl ass

I nformati on such as DSCP into a relative guarantee type packet, and stores
it in transm ssion buffer No. n+l through No. N for storing relative

guar ant ee type packets, and f or a correspondi ng QoS cI ass 10 Moreover,
when a packet to which a QS control nethod such _as serv, has been

applied at t hérE‘B?’&lFf%’t%PRf§e’6 Nongl WihFeHIRde - 3 %BE?IWQ AUeBs T H S Fmat i on
such as DSCP gﬁaraxesee thpe packets. cMasebtécathopadRet cléasﬂﬁ,/caﬁmssmlyz and

store the packet nsm ssi gn buffer for _a correspondi .ass
based on the ig Srﬁfgreﬁa"f‘l cﬁlg §§5”é?1fla%}re§8 fltl%e CttlveNote
that Wen thguaf:imt/c&d tgpekadbidecstaniomhalet @aS hof arelqabsoaqu rdmree;t isS no
Q@S i nforyation' fromthe nobile statio t he cke cl | fii nunlt
S ey ol BesrAyueh G ouTantegt fT geRaaty dtud BRkcbrolaired 65 ' ket |
it in transm $ﬁf0mé)lt.ﬁfdrEISuf:hras PEcPhinte st retdorte (gluasantéen tyipe nzaacﬂmtof t he

radi o communi cati on syst. hown .in. FIG e K as fi |on
unit 14a cl asgf‘% 20 ascli"ets Wl’tléllﬂlnsmd‘SS Pha |%f1n"5"srtNh |§%Ea§£ercfuﬁe ﬁb lf
stations (A 26arimg reCpt20e guam*aotqelazytpletmq:kﬁetsguamarfmeaWpeemidema and
stores themi o8 %i% §$rrespondi ng transm ssion buffer No. | through No. n
for storing guan i ve guarantee type packets shown in FIG 4. In

addi tion,10t he packéeredvesrsi Vhemt packeti tolubial askeyd cestpak Rethodisush

destinations, oW GlF L6 fhe b@BH'A;?pl%at A@ft%e(@re?%tw&ﬂ 390sha @Rden gk 20e,

into relative guarantee type packets, and stores them 30 -in a corresponding
transm ssi on BukeagemGTi th+DoS HRARTMANS On NYeh assP§FPn§FIF3é‘[e§t i Yae fagkatt ee

type packets showds#iv41iGn %nlIhngcmsf%i&gu@y lanbdR tbse athé ARSHISIiON
order controller that perforns sched that is, controls a_transm ssion

order of t hetﬁa’é%%syrjd?“ Byefer cﬁ°§s§|?‘?’§'&s@8§ﬁﬁ‘ﬁa@9§/é’l§ﬁﬁr fB‘?tS@Q R F&e35
packet antkevesy thmssiddied betmids ®sguasttdard y:petnaqt@eiketThnotesmdul i ng
Uni 40 £OTULRLT GIF TR Sl GeSluLle ik ShaSLILE, BRIt e
| 4b gi ves pri asi iy t@pS igfamiadttisni Broguartent mebilspespeaciont, oher ;_aaqkettat I ve
guarantee typg, ,packel, 12 hi 8NSHL SRP 01988y {8 hdcket! A JUANTJLJL! Ve
guarantee type packet, and store it in transmission buffer for
20 the best effort class.
In the case of the radio communication system 1 shown in
. FIG. 1, the packet classificationunit 14a classifies packets with
destinations, which are the mobile stations (A) 20a and (C) 20c
into quantitative guarantee type packets, and steores them in a
25 corresponding transmission buffer No. 1 through No. n for storing
guantitative guarantee type packets shown in FIG. 4. Inaddition,
the packet classification unit 1l4a classifies packets with
destinations, which are the mobile stations (B) 20b, (D) 20d, and
{({E)} 20e, into relative guarantee type packets, and stores them
30 in a corresponding transmission buffer No. n+l through No. N for
storing relative guarantee type packets shown in FIG. 4.
The scheduling unit 14b is a transmission order controller
that performs scheduling, that is, controls a transmission order
of the packet for every classified quantitative guarantee type
35 packet and every classified relative guarantee type packet. The

scheduling unit 14b controls the transmission order of the

11



5 guarantee type packets are given higher priority. In other words, the
scheduling unit 14b determ nes that quantitative guarantee type packets
conme before relative guarantee type packets in the transm ssion order. In
determining the transm ssion order, the scheduling unit 14b deternines the
transm ssion order such that 10 the quantitative guarantee type gackets
existing in théabuified pSkate stomedmiint Eie puféertdb + e Frw ipeF f@arkant ee
type packets. toT'%% iﬁh%ﬁ%' nthnbEhééQlirt@nu&mtim Sqiis tEaTigSiten 2or der
of the quantitati ve guar anf ee type packets. The scheduling wunit 14b
control s the fgranthistEhengerrErtest tYPRPaghehoVend TRy IMFTANTEE TXH5e

packets so asphgrgrakgntLefNaieuest Rlddes it COMTUBhealguant Gl ivey .
Furt her nor e, Phe scheduling unit 14b preferably controls_the transnj ssion

order of the guanenteg type RGGKPARIARE T3PRN PABRet #rigkikhodh THReE YT wit h

consi derati Onth&%cﬁ@a&&%@suﬁtﬂm&a e tEPhiAEs Thati @unant(feata% thaeatglee E)
20e 20 or fairness anong t S classes. Accordi nquf the fairness  _anong

t he nobil e staypergaq%ﬁet@osom é’§§8§en’é‘§/1%fé'~"r?aEH?%fi“h tYRRBALGTS ity the

fairness amongrhhem{®Pidie othiati ons adfteimexanp/the thensehedidn vgdeni ttHedb
controls the transni ssion_  order. such that the qual.ities fo‘% nobi grd]statlons

with the saneSchedehinguads 14 dgtermines fbe FrAnRfiSsioR, °1HE §8R_RIHAThg
unit 14b pent Rk Sqidie ifaAnyel gﬁammedeypaqpascem pREHEﬂhg ardithefbwifeEncte in

transm ssi on port nities, a tat L ons C When
consi deri ng tﬁg ﬁ@ggmh%%p?ﬁ%r %o°s seslve aranhg%uﬁp%gﬁ%mé[{%g%
controls the t ransnTlssl echaghddngsanas u¢b3ﬁh¢aeecpma:mp@mthec tdaﬂﬁmm I n

qual ity anmong .t i.le siat [ adi3 Ll ts
manner, the sgﬁgaﬁmthe Aren #tfgc ‘11}l qe r%sm ssﬁ oﬁ%%g a]é:lreH

t he QoS cl assunhot é4bt hantydien thige tmaaﬁ@m;smrbrpﬂﬁﬁr fOfert§lea|qe1aHFW%F@d’eby
mobi l e stadi Ogéa %pge %ﬁiﬂ%ﬂbﬁé}!&sugb lagl 48 RIBakaR! the QRLLOLE val8es for
transm ssion

quantitative guarantee type packets with
consi der at i onchoRubicgtiqestuaitiy e theERPEe st B¢ ofShe@ Hadh Wt ABvhen

the transni 55pBebyAb oy oot viled dasnQ051 6l R3368, of e seRREUt AN t

14b preferably control he transm ssion order __of the ntltahl Ve
guar ant ee typ&UBRERESS W&%PE%%F%eraét SHAYE ot FL&- rﬁes‘?‘ gStHer TS
cl asses. for fairness among the mobile stations (A) 20a through (E) 20Ce

20 or fairness among the QoS classes. Accordingly, the fairness
among the mobile stations or QoS classes may be maintained.

When considering the fairness among the mobile stations,

for example, the scheduling unit 14b controls the transmission

order such that the qualities for mobile stations with the same

25 QoS class can be the same. In addition, the scheduling unit 14b

controls the transmission order so as to prevent a difference in

transmission opportunities among the mobile stations from

increasing. When considering the fairness among the QoS classes,

the scheduling unit 14b controls the transmission order so as to

30 keep a specific difference in quality among the mobile stations

with different QoS classes. In this manner, the scheduling unit

14b controls the transmission order based on the QoS class. Note

that when the transmission buffers are divided by mobile stations,

the scheduling unit 14b preferably controls the transmission

35 order of the quantitative guarantee type packets with

consideration for fairness among the mobile stations. Otherwise,

12




5 More specifically, the scheduling unit 14b, for exanple, applies a
transm ssion order determ nation nethod . such as Round Robin (RR) or
Weighted Fair Queuing (WFQ so as to guarantee the request values for
comuni cation quality, and controls the transm ssion order of the

guantitative ar ant ee_type .packet wi t.h _cansi der at i for fairn S, anong
the nobil e stgﬁFBngh?Asr%%glsfﬁPgu lﬁ}? S 55€&. &%éabym%{]%o &a agss?%‘nl ng
radi o resourcesheﬂﬂbﬁtgjum;tt 04b her gffecdbllpr comecb1ar dhe fmnsauesyonoindeer
station. a_net Vi eahtran m,ssi 0

factor, whi cﬁf t%euglé%in)f ad:étvsgqﬁa %étegﬁtl ETOA aer1r:t§‘uvrvljftr}1 ?8 eor%rt\ggg%rbc&es 15
assigned for €adryess sasmgashenQbBfebrsseasnd di stributing thga t ot al am)unt
ot o gesourcosotli g aLecars) 0Nl eollallindang, Aol 80, 40
each' transhi s' si on bUIT 61 ACCOr 10 grven wer ght Fac ors. |s ‘case,
the schedul i ngppbie¢s BAlirpnehissisny ordet deiterm20at ben medhodi Ssil'onscﬁcum of a
plurality of Suah!(ah X2 WahaRhofssd WRB.PAGHEED) "EYIN0r L IS ANELL Sgiest
val ue f or communi ca I‘on uality suc nsfeér speed or transm ssion

del ay, such thaque$hevgﬂ;mnifgat commyurdd tihorf oguakied . e arebteen imedgestheval ue,
becones the ganBemANDIL ARl Qk'wt:ﬂeQ%uémﬂLtla‘El§iat%ﬁ%tre%C% bNghcidet s
transmtting t e quant Itative %uar ant e havi n sane
request v uewire congiAgryticn Aee ﬂwn@ageawt%mgbll% steafaalbqi dAdf20a

providing thetaagEqgi OfEHideAl | R fWal infatnbar o@l bs§ignidie daulibi pbeoumbd e
stations that request the sane request val ue mai nt ai ni ng_f ai rness, anon

g
the nobile st aFFBFEING Goodbeppredederpyingd PXded fornheveth PR fAgS tf ™ 4b
applies a tragsgiissa ﬂath@ad:ergiﬁb&hgrdadhaﬁﬁmmmtsmed bﬁ&&hr&swé/ﬁjl'g:hfﬁi:dﬁqund
Robin (WRR) or_ ., O ass-Based §J g% % s to ﬁ edtga_the re(cj;: uest
val ues for cHHfrﬁ]i’lllcgaHSSHEf& Steyminn & PIFF‘B i DR VFIE®  of
t he quantis at a¥eigmed afdeeetatye m@lsmnsSmﬁ rbmﬂma:l demat IdClBtf:lmt:GEg ftaier ness

anong the QoS nmet ho m._nin by
v v a vl gfttaerpyptor sathe GeeoBragt. PRLER Y Aaandtbbe B B dERue) ng
t he RR net hodstahicmh 185 st@rsch Acrosmi esiour besfér alccexzényg mmﬂv@nsweatgm
according to the,predetermned order.. Note that the scheduling unit 14b may

use scheduling “Irnformation fromthe m)bl |l e stations (A) 20a through (E) 20e
I nput In this case, the scheduling unit 14b preferably controls

20 the transmission order of a plurality of quantitative guarantee
type packets having the same request value for communication
quality such as transfer speed or transmission delay, such that
the communication quality for the requested request value becomes
the same, among a plurality of mobile stations receiving/

25 transmitting the quantitative guarantee type packets having the
same Irequest value. Accordingly, since the base station 10 is
capable of providing the same communication guality for all of
the multiple mobile stations that request the same request value,
maintaining fairness among the mobile stations is possible.

30 In addition, the scheduling unit 14b applies a transmission
order determination method such as Weighted Round Robin (WRR) or
Class~Based Queuing (CBQ) so as to guarantee the request values
for communication quality, and contrcls the transmission order
of the quantitative quarantee type packets with consideration for

35 fairness among the QoS classes. WRR is a method of determining

the final order by giving a weight factor of each QoS class to
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5 fromthe receiver 13, as scheduling information such as weight f actors
used f or WFQ and WRR net hods and predeterm ned orders used for RR and WRR
nmet hods. In addition, the scheduling unit 14b controls the transm ssion
order of the quantltative guar ant ee type packets so 10 as to guarantee the

request val ues f_or .conmmuni.cat yali he f of Of
exanpl e. When®tHE® 4%%‘5?88 7e é']?"lnxgaf; e |s ]h Séx"saﬂlcl?1 Q?lgl‘? P%r Speed,
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the transfer speechatdumefspeche mahllgz,staamaae (Whez@a ahrmglhl(ﬂid@ﬁ\ﬂéput

guar antee ty ket has uest for . an |ty such
as 'the a\elger a‘glé r[‘J(r’j‘tcahns éarce%}';%é sh(;%%l 5¥§%e ﬁnﬁﬁg%%%@g%{u&r aIsS e%lfztrl bed
bel ow. 20 Thefpetowziubed foorHREhand WERmethods sxidapr etat@rmigedordgrgyisedAT

(nmsec . The ynﬁgr ncg W(i?taﬂgtﬁ‘%é ve guarantee type packets taken out from
the transm SSI on buft orrng quantitative guarantee type Eackets W th

t he above- nenti onedin e@sﬂéstlom udhe aadhedahing ansatt teth | FoRLERIE themeAT
is given as V\ériﬁgnfgﬁaue Ir@ér Baetwghsﬁti@a&%eguﬁsan%e(gﬁébackéf\s ki s

case, the request s satisfied when the follow n ressi on 1) S

sati sfied0 Eﬂﬁr’f@w@(@(@ﬁ the g St R Ve SRR F?'F'ﬁ‘g“’Ei&ﬁlé’gqul(tY)uSl

Accordingly, the FUHIRRFngf mBREKE! Sorexamblsf YWHQnE'P.(IEE asyuentéd) requestthe
nunber of packets that satisfies the request val ue, Eﬁ{él ATX10 -%R>%O

(1) n ;=> RATRkU§ As.THETseRERAS nFTaRF eﬁ:zﬁ?ee@onf'?‘al%‘:}i PENEM S di

order using EBhEréIdr @58l o[fra(nzs)ms‘s'@obegmmew t Such hehaehethd | agmbet t of14b
cal cul ates -a m ni rum nat ural nunmber Wthat satisfies ﬁ?e(gxp ession (2. The

schedul i ng unfff@Rbht et ﬁPﬁ’é@“‘fﬁf?e tYé’&I PR Y tﬁaﬁf% - &1 Sther
whi ch satisf beSolxpegssl as thé r(tﬁﬂb;eracm pd&mcauﬂmlsﬂyipgditetasamervadm and

LS e ISR, SRSTIGANKRS Liachr 9B 500, 0R 080y TNE SAUEYuLP U
when appl yi ngqthnt.ttzalrm ssalmncuederty@et @ackelt hes rmtlmmleﬁtchfalue for
communication quality such as 'the average transfer speed should
be R (kbps) or greater' is described below.
20 The period for controlling transmission order is given as
AT (msec)’. The number of quantitative guarantee type packets
taken out from the transmission buffer storing quantitative
guarantee type packets with the above-mentioned request value._
and then transmitted in a unit timeAT is given as 'n’. The size
25 of the packet is given as 'k (bits)’. In this case, the request
value is satisfied when the following Expression (1} is satisfied.
Expression (2) is obtained by modifying Expression (1).
Accordingly, the number of packets 'n’ satisfying Expression (2}
is the number of packets that satisfies the request value.
30 nk/{ATX10" %) = rX10* (1)

n £ RAT/k (2)

The scheduling unit 14b controls the transmission order
using this Expression (2). To begin with, the scheduling unit
14b calculates a minimum natural number 'n’ that satisfies

35 Expression (2). The scheduling unit 14b determines the

calculated minimum natural number 'n’', which satisfies Expression

14



5 as WFQ or WRR using the weight factor. As a result, the scheduling unit
14b may control the transm ssion order such that the nunber of quantitative
guarantee type packets can be equal to the nunber of packets satisfying the
request val ues. Therefore, the base station 10 can guarantee the 10 request
val ues for comrunication quality of. quantitative guarantee type packets. In

addi tion, the@ni gYMAt HiMberN W Yack@'tsS8hksh Yo g &adriassisaittdd witen
determ ned as the nunber of packets taken out and tranpsmtted, when

control |ing t REPLFPLIERT $BEITaSSHEFS1AR BrdsinglRe SPREPL SP4tildh B hay
prevent 15 t heeguand idedidrnengdaf@idie offy pecipatk ehn 'f hemmbeiveg ghtafsdidrt ed at
an average trapsfer speed that greatly excei *Bds, the request value, nd may
P event - oxcesShen PRRIGTL B, PO THAREE: WH0Th SetSrmbhe i metap vt

guar ant ee $ypaspRE@edr IWRRUHing 6Re Weidht €3ktbr. the base station 10 may
use the radi o resources nore.ef ectively,. 20 an reserve the radio
resources assigned t9 FeF&?P%g'g%}'&?aﬁFggd‘X}t% ‘ch%g?‘gb 'P?Yr%?ﬁ%roﬁes% ces
remai n af ter tikheshisasen s8dean satHathaafthd hemspraaf iquahitieagise gobeen tagpe
packets has been contrqlled in this nner, the scheduling unit .14k t hen
control s the ggp?rpaancg(r‘ﬁ%fs? 1'hlbgre raloFCr’T?cr%léa DT 9% pgaucg(regﬁt%%tﬁsfﬁénga%et s.
Meanwhi | e, | f raffhestdiadupssoliheestfhane thedmaesethuipon 10 deneguansatteenthe t he
transm ssjon f u [ tatl . t pack :
schedul gt unf PATABE cVabsine ot | HomtppHPLah BRankBy RO Ehipeiffiave
Not e that theguvehauiteé ryp8(panketsi4bln eddivien nbdhe fmigdmuannafurademgrhamt of

remaining radig. LEEOLUESES TP sbiEn" 24 014 CROUGA RIS AN FRA nithidr 1AC,

when the radio resource assignnment unit” 14c. has assigned radi o resources
to quantitati Packebs antden ypitpaek@dt strapseiétede, vhee oufEediling Jdiit 14b

determ nes whekBgEmi 6H sh HBEOM! CRECHEFBIGLY, SPndBaEE @At B 100kdy pEdtdran from
the radi o resource assignnent unit 14c. f5 The scheduling unit = 14b

pr ef er abl ¥ coffp Fuantid ative BAresten omgcPagiet REOR Aedne B YParaneeét ype
packets basedanQiverager aehirs fadpdan bré VaeBat Ie chasaas tttiel Byl tavdll i,

Pl urali ty of z:qublinlai(ra p?éeai}én?:n%xgégsggg J.EarHi%u%re]ng%cgs? efrabsm %gg\r{xm& lilgeci: If%'r 4.
quantitative guarantee type packet transmiSsion.I As a result,
the base station 10 may use the radio resources more effectively,

20 and may reserve the radio resources assigned to relative guarantee
type packets.

If radio resources remain after the transmission order of
the quantitative guarantee type packets has been controlled in
this manner, the scheduling unit 14b then controls the

25 transmission order of the relative guarantee type packets.
Meanwhile, if all radio resources have been used upon
determination of the transmission order of the guantitative
guarantee type packets, the scheduling unit 14b ends controlling
the transmission order at this time. Note that the scheduling

30 unit 14b receives notification of the amount of remaining radio
resources from the radio resource assignment unit l4c, when the
radio resource assignment unit l4c has assigned radio resources
to quantitative guarantee type packets. Therefore, the
scheduling unit 14b determines whether radio resources remain,

35 based on the notification from the radio resocurce assignment unit

l4c.
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5 Since the relative guarantee type packet dose not have request value for
communi cation quality, strict control for guaranteeing a request value for
comuni cation quality is not necessary. Accordingly, the scheduling unit
14b may effectively utilize the |imted radio resources by controlling the
transm ssion order 10 based on the radio quality. The scheduling unit 14b
may use the transf&pequarhedulima hélHddi c @narﬂﬁﬂfeﬁépé\benctjﬂ%r e &t on

10 and the regpgRkhYEs IBDickBestEH ithRSré Yt idRAghF MHe QFbe%thk@fts BasHD

quality. The. scheduling unit 14b may use reception, quall a Bit
Error Rate (BER)thf radépoiplity PﬁF%??%FQﬁc%aﬁfoﬁéPti%néé’tF i&)‘ra Y3 data

reception fai bgrfobfi&, statibadi PAYUAId tthroufHl tEIC2URN &5 §1|&ﬂvr$(‘1|ﬂedll¢l ng unit
14b al so preferably controls the transm ssion Qrder, of the relative

guar ant ee ?ypémﬁ%c‘klé‘? FeLiatAVe oPITFEGS 5¥PF RaFhgt ARSE Mo hGVERECTHSt

classes, as kAltB&Fas6mAin1dae iguanidliat, verguar esd e I yoe gﬂaﬁkﬁt@eldg‘l 20
this manner, the scheduling unit 14b contr.al s the t_rta sm SS order based

on the QoS cl &s&ePfsEqqpt ‘anmfh‘éo%‘ﬁ‘éjcﬁﬁtllr?& ALY 445 p PR epﬁﬁ?fﬁﬁﬁt rols
the transm ssnommﬁ@gmbasecbmaﬁﬂmgaﬁm 1 4l alaiyt of flrettieelyescl iof thee

nmobi l e statiogs i S clas t bas Statian, r r.ably
controls the gﬁ’%sﬁ? (gg’luﬁg?s %’F r?g‘g'f"fl 13 oar{lg'ﬁlﬁgélogf(g%gerﬁ QS
cl asses, Wt hbasedsordehatrmd qualatyne@beasnhagimlhegmt:ﬂdbsw upgp the

addi tion,  whgn.g g%gircﬂlahx ObsLERD %:r%cﬁ%' m%&a‘f Betndbf dioled Dramhy e

stations, the sc era control's the transm ssion
order of the ieland wegm$mt@eretlyml¥ﬁaéket$0n$)é§éd2@® tdaonpk (FdRee @sal ity

bet the b
etueen the basgss @amganb d}%ag&émﬁm uﬁtaihﬂﬂ\a %et bsc@;;{fan %ﬁmywhen a

plurality of fers are div by | asses,
schedul i ng unpichas apBif SrgeryRatmt(BERS ‘?Ihé' §%§‘h%#nt§sF%¥ﬁIéﬁ%§PcéfP‘{W

rel ative 19uarapiee diide PAGKRLESa rMdepteonSAanaki At d OhsildiRegsamrmnNg the
35 QoS cl asses. More specifically, the scheduling unit 14b cont roI s .the 16

transni ssion order BACtREIHONEe g aFERRANYPE JHEEet 5IP bALEY BRESRIPYadi o
qual ity betweeBnthelbase Hrahkalssish eaabrobs the rebateve sfriraanse (Ape20a

through (B) 20¢pcielng & LLansdlesl o, 9hder.; 4.8y Thiah! 8. TRk"athadish oo @
as in the case of the gquantitative guarantee type packets. In
20 this manner, the scheduling unit 14b controls the transmission
order based on the QoS class. In addition, the scheduling unit
14b preferably controls the transmission order, based on the radio
gquality between each of the mobile stations in the same QoS class
and the base station, or preferably controls the transmission
25 order for the mobile stations in different QoS classes, with
consideration for fairness among the QoS classes. In addition,
when a plurality of transmission buffers are divided by mobile
stations, the scheduling unit 14b preferably controls the
transmission order of the relative guarantee type packets, based
30 on the radio quality between the base station and each mobile
station. On the other hand, when a plurality of transmission
buffers are divided by QoS classes, the scheduling unit 14b
preferably controls the transmission order of the relative
guarantee type packets, with consideration for fairness among the
35 QoS classes.

More specifically, the scheduling unit 14b controls the

16




5 Fairness (PF) method. The Max. C/I method is a nmethod of assigning all
radi o resources, which are assignable by the base station 10, to the nobile
station with the best reception quality when determning the transn ssion
order. Accordingly, the radio resource usage efficiency can be greatly

| nproved. ThePFnmethod 10 is a nmethod of assigning radio resources to a

mobi | e st at i o ¥RASMAGS1ehONdaK| PR Aedative sararaskee ey a3gkets vRegeddin t he

i nst ant aneous thfer@a@l&gugmfﬁp b@ttwéaﬁ tiHeMBa st sést;%xmayangaémsftm@ﬁmﬁﬁ on
order and the neasured val ue of the average transfer speed for a eC|f|ed

period. Accor @itagLonst hd) r 20@ otfrré’é&?r d&ludlge 4SiRg 12 C‘F@W%FF%W

decreases conpritedmhibidhaeMasa Lidh 88tAEx. dyaWe¥eled bl £@RobBet £asaL t he
opportunities that radi o resources are assigned to a nohile station having

poor recepPi off 24GRPFE W PT) AdIPHpr R Mare ¢4t F‘ﬁE’%%d of aPreiiad Qs pepioning

opportuni ti es sanorgiidIeestRitdsL Fhodh are d5WRnAbLE By ehdsse Gdati®hhar. 20
Moreover, the scheduling unit 14b controls the transm ssion order of the

rel ative guar &Rt €& y}P eS0T Mg tR tPEnORPSESTEREPST e r TaRt i WAt on

net hod such aae\aBRnQﬁl@Qcmethrgﬁmmdﬁmt icrderf or Afcabkamélﬁﬁoﬂgatﬂﬁh@s

cl asses. Note that the sched ng unit 14b ma 1yse sche (ﬁiul #B%]an %Etlon
from t he mobi FESSPREF SWWEIEL BEY (PR AT EE LD SBPE RS et ver
13, as scheduliisngmethod oﬁramtlignmngmehlas:ebberce@eptam@bmbtamqnmémsng SIR

used for the X._ C/1_met hod ndth t ctor
transm ssi on o%{%eraxulsme atl YR tﬁ‘a [ onre‘é\%etr]f Ssoagngh gggégg od t he
schedul i ng unlttramatﬁemwdest tthe imst aﬁt@thsnmgtmsrmsm@na@rdm tinme

of determ ning_ tshg Lr ' o e r ed for a
specified ti m% gefﬁhtgd%%%h Ecﬂggﬁ?, %5 Sﬁ?t yi%ﬁg%{%a?g _aésfr ets%%m &g the
transm ssi on GPgeifdedpasirdrd.in Aeterdimeds ., thpuiradine TRFSUECH riegRge

transm ssjgn %Ffﬁ%l&fnd?%‘i‘i%%l% %e%?@a&@'c%mbﬁ?@&'ﬁfﬁ%h B MRl AyTeRicndd t 14c.
In the case of the radio comunhication system1l showmn -in FIG 1, the

schedul i ng unPPYEHBT gi Wfe§aprinsitiepFe17he OPgaRRTRHbteS EPghFAiCcECEPIEFacket s
with destinat beesasmrcéa 8 £ ndbe 1800 418 o8t AkY O dobk 20deibn( Gha20dy Oover

rel ati ve guarantee ackets with transm ssion destinations, which are
the nobile sPaf Jd‘i’%‘f‘%(’% FAiFRFSSOd, LLAFAES 198BS PRAT Rt L PR ATRPE

order. mobile stations than with the Max. C/I method.

20 Moreover, the scheduling unit 14b controls the transmission
order of the relative guarantee type packets using a transmission
order determination method such as WRR or CBQ with consideration ‘
for fairness among the QoS classes. Note that the schedulingunit
14b may use scheduling information from the mobile stations (A)

25 20a through (E) 20e input from the receiver 13, as scheduling
information such as the reception quality including SIR used for
the Max. C/I method, and the weight factor and predetermined
transmission order used for WRR. In addition, when using the PF
method, the scheduling unit 14b measures the instantaneous

30 transfer speed at the time of determining the transmission order
and the average transfer speed for a specified time period.

The scheduling unit 14b that has determined the
transmission order of packets in this manner, inputs the
determined transmission order of packets to the radio resource

35 assignment unit l4c. In the case of the radio communication

system 1 shown in FIG. 1, the scheduling unit 14b gives priority
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5 The scheduling unit 14b then determ nes the transm ssion order of the
quantitative guarantee type packets with destinations, which are the nobile
stations (A) 20a and CC) 20c, and then determ nes the transm ssion order of
the relative guarantee type packets with destinations, which are the nobile
stations (B) 20b, 10 (D) 20d, and (E) 20e. The radi o resource assi gnnent
unit 14c assi §asqeandtiitatizsognaren teer typawsskets my thadket tnatd onlse Wrlebet s,

according to sbhart AdisHostan Mlel) oba hE RACKR! SvepReiot fghirdiie

scheduling wunit 14b e radi oresource assignnment unit 14c asSigns the
radi o 15 resoFbepacketsriithgtran e sipniantdopshony d@ru@rl AR NGNS

input fromt h%tﬁ‘éﬂ@ﬁ‘é"(mgzdﬂq' fpf48a, '\é%fdePE’PQOet he, Eﬁ@%?aﬁ@rﬁ%&% oA gnnent
unit 14c takes out a . packet fromihe buffer 15 and assigns the radi o

resour ces % hefBgoschehelingdPeit esBurtdenadatymdes Ghet tIRSMISEAOD MARST t he

packet assigngd the §E&H1tatQvECeRHE&Pted q;yrpaephelaeeénvrmr abdrihfeagddi tion,
the radi o resource ass;gnnent uni't 14c assi for exa a frequency

band, transni&irBnapewehe Bebile siatdions 43) réBPoaPéséchegc TDheqeR with,

the transni ssheRepnfieds ehetti@ungwaBbibaldreer QtidhantamtliyReyRackeks type Nput
to the radio resource assignnment 25 unit 14c fromthe schedulrpgéunrt 14b.

The radi o resBAFERISELLYHASHINALIPNS 4¢P AR R EIGROPE LiSEAFLeR%APe <L AR

quantitative (gyared} esnd YE9 paekets The radi o resource assignment unit 14c
notifies the schedul.ing

of the anpunt of adro r sour ces
Loon hesi gning. tramaopdlle Flellod "eralEimne, ity ol 4 Seifine adfsoe
packets As areeemtéeswhentﬁ&ﬂamﬂﬂumgrpamuﬂﬁeSO'ﬂﬂypabkensuseﬂonphmgtm

assigni ng the hadh g LAIQUE GE3rhOr bR n WAL IALINMG.AYLAN £if LURCaPAREEL S

the radio resource n8Ss] nnen hat i 0O resources "do not
remain, to thelth@dLn‘hmga@m reﬁqlbrcesyﬁigmmtoum@séapmigeﬁme rHdier the

radi o resf’é”cﬁesééfée%‘”eégco%hhg 085 338LR1 Ql&f‘eofd%i' @ %ﬁ%%&ﬁc%ttso t he

18 quantrtatrve guar ant ee type packets, the sc ing unit 14 det erm nes
t he transm ssitbpubfdem gie shkedwling vel*g&ébantb@éepyse thecratie regpurce

transni ssion gedegnmdnt Afikehaki YaxgW AN BabHPE FRAFHSle backEMS pUl to -
the radi o resource assignnment unit 14c.
assigns the radio resources thereto. The radio resource
assignment unit 1l4c then inputs the packet assigned the radio
20 resources to the transmitter 12. In addition, the radio resource
assignment unit l4c¢ assigns, for example, a frequency band,
transmission power, or a time slot as radioc resources.
To begin with, the transmission order of the quantitative
guarantee type packets is input to the radio resource assignment
25 unit 1l4c from the scheduling unit 14b. The radic resource
assignment unit l4c then assigns radio rescurces to quantitative
guarantee type packets. The radio resource assignment unit ld4c
notifies the scheduling unit 14b of the amount of remaining radio
resources upon assigning the radio resources to the quantitative
30 guarantee type packets. As a result, when all radio resources
have been used upon assigning the radio resocurces to the
quantitative guarantee type packets, the radio resource
assignment unit l4c notifies that radio resources do not remain,
to the scheduling unit 14b.
35 If radio resources remain after the radio resource

assignment unit l1l4c has assigned the radio resources to the
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5 Accordingly, the radio resource assignnent unit 14c assigns remaining
radio resources to the relative guarantee type packets. Meanwhile, if radio
resources do not remain, the scheduling unit 14b does not determ ne the
transm ssion order of the relative guarantee type packets. Therefore, the

transm ssion order of the 10 rel ative guarantee type packets is not i{\}fut to
the radi o resGYREELtaEEYY FHATANTRRt tYRE. PAFKeH s Hhenscheuling Wntesilt ce

assi gnment  UrieteiAsnEddel HEaRHmEisgABRNrRir tfdhe FEsHiNveCuadan teadt e
resources renmain_after the radi o resourc I%%s%}gnnent unit 14c has assi gned
%‘%Fa n

radi o resour c®8°kGtEhe TPESTHRAFHITAOPVET T AELPE REEENARE Tt i ve
guar ant ee typgapaekeis thiefieinidt @or €86 WA case$ QRN bsENghmdrc vassi pRs. t he
remai ni ng radio reé?urces to quantitative guarantee type $€ctgts exi sting
in the buffer A#EEOTALRIT I ntS, TIHP PERWECRt 05T EOTRRY UBtEi cTenfPY T 1 ze
t he remai ni ng readinifi@3adicassoubbesttonast eel 2 Wbgeararted tepa pdtkettesour ce
assignnment unit 1l4c preferably _assigns radi g resourc to titative

guar ant ee typ eﬁﬁ@ﬁéf%"%%ﬁ% ‘%ﬁefﬂgg? S@é%“b&Fﬂal?o&iﬁdﬁﬁﬁﬁﬁ@&PﬁdH”I
guality. Moreildbpeacesinmat [dgterhencathe tesemicsiassoxdurenit ahiet rddagtive

cal culates the_ninimum anoun f. radio.r ur, I | sf.y the 25
request valuengfa?t E&HBEHQF§F?§é g%gfgﬁﬁég'f%%éxégg%%%quégraggg?&%e
resource 38si geirehiveguaridtee igne packghs isheott dhput abde radiqroeseumaent of

radi o resour ogsl gnhlig: AHARIAAT | XE 1YEARLEnd YR PALKEL: cLBEELgfASE |5

descri bed where a“quantitative guarantee type packet has a request val ue
for comuni catndt 3éc grdd thhesgshignmertie ofyv Fpdge FeMufa®s-speed shoul d be R

(kbps) —or greater’yrandaol | fBscilr¥esdi Voieith f QEt &Y Chitel IAUMJ Srassl.gaed  as
a radio resource. The transfer speed of a radi o channel between the base
station 10 an@S&agReRbi W81t at4dnbrs @SAdEngd ' @i pspsountis 38 difber of

all time ssot guﬂhtm@tﬂ;é ighakenf AR pESpAHRERTE 884 'rhlatIbe dudtherteeftyipee
slots assigned to a quantitative guarantee type 19 Backei) I S given W. In
this case, thB3FEGhRstthal HRATY TSIAYSS SFShaReRhe ot | %Fn@g essiton (3)

i s satisfied relphesgiradibdesourebsaigtartys tardiveydugantpeesgieopadiddts
Accordingly, %:Q?.s?gﬂi}?%rn gfﬂ.etbiulgfe%l Pgs X\{:cszg{'.fgalfngtgé%ra%%asgggtion 10 may
efficiently utilize the remaining radioc resources without waste.
20 Moreover, the radio resource assignment unit l4¢ preferably
assigns radio resources to gquantitative guarantee type packets
" based on the reguest value for communication quality. More
spécifically, the radio resource assignment unit 14c¢ calculates
the minimum amount of radio resources required to satisfy the
25 request value for the gquantitative guarantee type packet. The
radio resource assignment unit l4c then assigns the calculated
minimum amount of radio resources to the quantitative guarantee
type packet. Here, a case is described where a quantitative
guarantee type packet has a request value for communication
30 quality such as 'the average transfer speed should be R (kbps)
or greater’, and a time slot divided for every frame is assigned
as a radio resource.
The transfer speed of a radio channel between the base
station 10 and each mobile station is given as 'C (kbps)’'. The
35 number of all time slots within a single frame is given as '1’.

The number of time slots assigned to a guantitative guarantee type

19



5 (4) is equal to the nunber of tine slots that satisfies the request

value. (MC X 103) /1 ~=> RX10' (3) m;>= 1R/ C (4) The radi o resource
assignment unit 14c calculates a mnimum 10 natural nunber Wthat satisfies
Expression (4). The radio resource assignnent unit 14c may find the nunber
of time slots m which is the mnlrrumarmunt of radi o resour

required to SACKELyiFhEIVERURSt Bal uetd ot ithEdTantiearedie§hala f}‘feeel"f ype
packet. The r@dlt@sf@é@pmanaaﬂ-iegnfr@mommgt HoAsrddiapnassignsst batibfied.

cal cul ated nunber of ;tine slots Wto t guantitative g ant ee

packet. Accor dFREPFS1ehe U se1§ta‘i'1?tc?nmf§ Ated uﬁ’épr‘?sé;dﬁgstpg)a‘l ue
for conmuni caticebrqundgl¥ y thenmafishd bantlrﬁehelbase m s@attwﬂyﬂxﬂg asprgasidrhe

m ni rum anpunt, of, radi o. resqurces required _t tisf quest val ue for
The. quant| bat 1198 Huarant 58 TR AR LIPe S5 tenan aREiTE e G TaT i be
type packet. Aeataedi ngly, the base station 10 may prevent rad| 0 resources
that greatly exceed Qe a radi o réﬁources required to satisfy the

request val ue f r onfBei r'}é) |7gn%%ll°o t he antitative guarantee type
packet. As a resultm Zherhmse st{t)ion 10 can utilize the radi o resources 25

nore effectively, ﬁ'??e E%}g%g serve.Ladi gghﬁggyéﬁg% Bk at@s Jﬁiﬂrﬁ%ﬁ

guar ant ee type packets e case O e ra conmmuni catl on system
shown in 1¢| Gnaturgd bagber win'h, thate seddisfies sBrpLes Hod Qr#r}entTim radiqr

assi gns radi Or%ﬁ?gﬁégeéséﬁn%‘éﬂ@t?ﬁﬂ Ve AUYT AN £ & ey REmBEEL K&t 31ne W 4

destinations, wn are t nobi [ e stations (A) 20a and (C) 20c. The radio
resource assi gmrenvhigh fisilke tHiaimymsapmnty ofi vadie SE§PBESES FEABL AR Vi

guar ant ee typgapagk téhw:;ef@l;%%%t LARhé RSy tndigehnal fat N MRRICkRESS atyNs (B)
20b, (D) 20d, gnd g% he accept ance conlt{:[?ojlnl era14d ?gﬁltrol S thﬂ%I

accept ance of Pagke céfﬁr%ewdhrﬁéa%%% appdArEeRppnie LiSEPeR 2954988 Wif t he

anount  ofisradihdchesoed aembe LY Bk BYotHiemMlb the q&raaitneﬂﬁlx(d\);uaﬁ@nmtd 20
(C 20c, which receive/ transm}t %uantl tative guarant ee t%’ acfpglﬁlr%ket The

accept ance cof¥PHIRETCtsd LHIHHEH Y onthhBEFR EiRFPT | 88tY
request fr om genubkt eshat Eon.coli@nacaepbmnrt@l itont rol hﬂﬂlﬂ:ﬂ(ﬁh 1t hien bawgrut s-
replies to t hsta Qgr?(itol gsr.]s{gen u?l?é m];Ln(JJ.mum amount of radio resources required
to satisfy the request value for the quantitative guarantee type
packet, to the gquantitative guarantee type packet. Accordingly,
the base station 10 may prevent radio resources that greatly exceed
the amount of radio resources required to satisfy the request value
from being assigned to the quantitative guarantee type packet.
As a result, the base station 10 can utilize the radio resources
more effectively, and may reserve radio resources assigned to
relative guarantee type packets.

In the case of the radio communication system 1 shown in
FIG. 1, to begin with, the radio resource assignment unit l4c
assigns radio resources to quantitative guarantee type packets
with destinations, which are the mobile stations (A) 20a and (C)
20c. The radio resource assignment unit 1l4c then assigns radio
resources to relative guarantee type packets with destinations,
which are the mobile stations (B) 20b, (D) 20d, and (E) 20e.

The acceptance controller 14d controls the acceptance of
a connection request from a mobile station, based on the amount

of radic resources required by the mobile stations (A} 20a and
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5 that nobile station to the transmtter 12. The acceptance controller 14d
controls the acceptance of the connection request fromthat nobile station,
such that the anmount of radio resources required to receive/ transmt the
guantitative guarantee type packets from to all quantitative guar ant ee
type nobile sta5| ons 10 connected to . the base station s |less tt}e(n
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control ler 14 rCO %‘.rtergolgfhfotg 1onarmunh t a%:htr}ehgm?ugpw%tr OC'I oai‘esgtﬂ:ctj:le%
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all radio resequitesi tof rdeasdvetl atrzmnsrrﬂ;&, thheqecn’eptm goaramteertybeéd t hen

denies a new 9?&9& \ﬁ%g, etﬁ:gﬁ L qulalh %@aﬂi‘@é‘?h%@&h%!& 9 el YPf smsObI | €

station. Mean anount ess e anmount of all
radi o resHur cesnpfciekdostheilirel§tathen lé)ceépt%ﬁﬂtéhean‘t:h%)lﬂl@tmlw &ddepts a

new connecti op,hegdussio iR o2 glg@rgageatslt\éelggai@nt ee type nobile station.
Moreover, the acceptance controller 14d may accept a connection request

from 30 a rel ati ve ¥pEs sReetf 1§37 Ynobhe acsertanne PR ReRtlerel ¢4 SAiAfAdehe

anount of reseyt§Lamoutasiflizlia®hg {HEaASEEPLANELILP RLEOLTEEs Fdduir@y teont I ol
the acceptance, based on e anount of remaining radio resources of the

base station tecetvet/hattfafl?%t RecBH i I Ven e s P ER S BBt E A %nt r of
t he amounts of tbath® MESIAW &S tieAl (rpe)d 202 Byat he) quam,t ma.t:hvergwmrmh@e type

nobi | e stations con to ati o e ess than the
Toount of ol | CPair oA S st Shrern Ihade Sraphont B tadie 15 rice
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that has requested a new connection with the base station 10. The
20 acceptance controller 143 compares the total amount with the
amount of all radio resources of base station 10.

When the total amount exceeds the amount of all radio
rescurces of base station 10, the acceptance contrcller 144 then
denies a new connection request from a quantitative guarantee type

25 mobile station. Meanwhile, when the total amount is less than
the amount of all radio resources of base station 10, the
acceptance controller 1l4d accepts a new connection request from
a guantitative guarantee type moblle station. Moreover, the
acceptance controller 144 may accept a connection regquest from

30 . arelative guarantee type mobile station without determining the
amount of resocurces. In addition, the acceptance controller 14d
may control the acceptance, based on the amount of remaining radio
resources of the base station 10 at that time. Accordingly, the
base station 10 can controel the amount of radio resources required

35 by the quantitative guarantee type mobile stations connected to

the base station 10, to make it less than the amount of all radio
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5 have the sane configuration. In FIG 5, a case is illustrated where the
nobi |l e station (A) 20a receives a packet transmtted to the nobile station
(A) 20a fromthe base station 10 through the downlink. The nobile station
(A) 20a conprises an antenna 21, a receiver 22, a control information
generation unit 23, and 10 a transmtter 24. The receiver 22 receives a
packet transnieseekces orfi tthe base station 10 \Ard g8 Fhvenawapantee, the

addi tion, the ' i_ye ifical i Ghosl yidieta.
destinati on, r%‘“?%% ?gﬁ?éééﬁﬁe\g E?f]a?]itugir}lt.(g%t% gpaﬁglgtﬁ?r !yge at the base
station 10, from tHié& .basélipsgratiesle, corblelatinpenhd e mophie ([ HAPPBr 15

22 inputs the nptidd caghol thdt thlendiAGket tBaSo (iBYeloa tedrohign contbel
information generation unit 23. The receiver 22 also receive's a reply to
the connecti ohayediesisameonprfitgaddost atiroF 180, SThe &%t A8l 1HHirmReeron

generati on unje23 GRNEEBLES stAtiCAN(RY! 204 fre@edBls i dpackee epaidmltted
I nformati on generation unit 23 generates control information such asg&bs
e

i nfor mati on ab@ the meddlengtatkon (ddt 6R. £GP the Pase Tt Guaht TR

guarantee typge RiH18 nkl. atTN moblite LEat 1HrON(ABL oA @enrrigkedan iaitlendas, for
exanpl e, a request -value for comunication quality. On the otig%3 25 gand,
in the case ofla & EPGRIVRT ddar&FOBETPY i F&OR (IRNeGALLOP TR { Af*%r mat

i on genery@f edaitiGinddestet A4 eXanPrecetitbr @21BECe DIes afpddietQbfandrsigseduch as
DSCP. The schedul ing infornmatjon generated includes (s] ] A or_,used
for the WQ affPhRRdaf6d8 25 P g@et"é? R FErgeP 2@0\,\?%%3&%\%%%% tﬁ% and
VRR net hods, aace1wnep?t regefuas nbyisilcht oom Sk apadkkdwitthe flaxtim@tionet hod.
The control informtion enerati.qn_unit r ' i on
when not: Lf VRS R tBF Irbog)&keetsatéartrlio?aqx )h%l%gbggﬁg%%%‘g ag ?or{%e%aeé erge%reﬁxger 22.
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information to ase tion 10 via the antenna 21. The transnmitter 24
transnits thecororek ginformetiari geneFationf ueatt Ré- c Jher SPCPRYRF ned i3d1F° '

generation upite23:dQq +481PrserRt @bhRBcifon TREuL LRSI £8E vdeddtRtion
transmts a i:grmect I on request to t he base station 10.
The control information generation unit 23 generates
20 control information. The control information generation unit 23
generates control information such as QoS information and
scheduling information. In the case of a quantitative guarantee
type mobile station, the QoS information generated includes, for
example, a request value for communication gquality. On the other
25 hand, in the case of a relative guarantee type mobile station,
the QoS information generated includes, for example, information
of the QoS class such as DSCP.
The scheduling information generated includes a weight
factor used for the WFQ and WRR methods, a predetermined order
30 used for the RR and WRR methods, and reception quality such as
SIR used for the Max. C/I method. The control information
generation unit 23 generates control information when
notification of packet arrival has been input from the receiver
22, The control information gemeration unit 23 inputs the
35 generated control information to the transmitter 24. The

transmitter 24 transmits the control information to the base
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5 [ Conmuni cati on Met hod] Next, a communication nethod using the
above-nmentioned radio conmunication system1l is described. FIG 6
illustrates a procedure for the conmunication nmethod in the case where a 10
plurality of transm ssion buffers 151 through 15N are divided by nobile
station (A) 20a through (E) 20e existing within the cell 10a covered by the
base station BatTonpbdyivaavihehanteend@de Sthe itopnsnitignEdstyanswdts @rer i ved

at the base S%}.’ 981mft;;:mﬁﬂ&f?%ﬁ%@%%ttm%r&%iimf;%rﬁ,gus&geﬂé'f%on

transm ssion buffers 151 throug N for every nobile station (A) 20a
t hrough (E) 2@8itdshdadinegbashstablaeddi ndbieotraismitder gdekbso tEROINLLS The

base station 10cohhelr £42Ssiduess thetid ansd $theRohuiders 151 through 15N
stored packets for the nobile stations (A) 20a through (E) 20e, into either

a transm s8ion buffer stored with quantitative guarantee 20 type packets, or

a transm ssi oncbihfigf 8t M dewhbArel ative guarantee type packets (S102).
The base station 10 gives priority to quantitative guarantee type packets

with destinations, We¥Eh @reomHRIiGEEirR MeERPF oBSind) tBR0FPLNE -PEFtIED over

rel ative guar aahes &MRfuPRGKELE Zpstidnt N destbsetivyes, WeClh aneusteatmbil e
stations (B) 20b and (E) 20e, in the transm ssion. The basea

, D) 20d : I
station 10 thénprel(iﬁ PEE TR AOSHPBLFRRL Y dEtTHR e tREaREFE At
guar ant eei1ot y paupatkey iwttindesisinat bhiferswhs T khabaeghlisNrabe I vitadigns (A)

20 d (O 20c, .usi RR h_th J f

communi cat | on RALF{SF AT e b AP ARERHET, AFay0e | PE pp Ty e CeLL
transm ssi on hodtfeeverefbi theobade 4batbreldi vifodkdip witdhi the st §Latsias
descri bed aboyg, sf:$§edé \rlaaé{}%@tgségpi&ééj%rt QB?LIPE? e S4ARGLE 244 %oﬁgﬁg&oﬁ%et ype

packets is contro consideration ai rness anong
st ations. ThenbiwerB3(kst ani @rorPeapsidfing tadhsmission beifens dddnthrendive

guar antee ¢ yp p. | - Ly 1SS o] , I n
P i A R R R e P S O S
whet her or noR Fheli e¢qariersof cthith PASKEES) (SN -entiae divier SERFHY tife

transm ssion @udgrevfian fiddi tnd 83BHEMESs oh BAELESFRIN. tMBSIYNIER, stored

packets for the mobile stations (A} 20a through (E) 20e, into

either a transmission buffer stored with quantitative guarantee

20 type packets, or a transmission buffer stored with relative
guarantee type packets (S102). '

The base station 10 gives priority to gquantitative
guarantee type packets with destinations, which are the mobile
stations (A) 20a and {(C) 20c¢, over relative guarantee type packets

25 with destinations, which are the mobile stations (B) 20b, (D} 204,
and (E) 20e, in the transmission. The base station 10 then
controls the transmission order of the guantitative guarantee
type packets with destinations, which are the mobile stations (A)
20a and (C) 20c¢c, using RR and WFQ such that the request values

30 for communication gquality can be guaranteed (S5103). If a
plurality of transmission buffers 151 through 15N are divided by
mobile stations as described above, the transmission order of the
guantitative guarantee type packets is controlled with
consideration for fairness among the mobile stations. The base

35 station 10 assigns radio resources to quantitative guarantee type

packets according to the transmission order controlled in step
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5in step $105, if radio resources renmain, the base station 10 controls the
transm ssion order of the relative guarantee type packets with
destinations, which are the nobile stations (B) 20b, (D) 20d, and (E) 20e,
using the Max. C/I nmethod or PF nethod (S106). |If a plurality transm ssion
buffers 151 through 15N are divided 10 by nobile stations as descri bed
above, the tr&n$missﬂom)order of the relative guarantee type packets is

controll ed, based o %éqag%%p I [ t%e%és}"%%?a@ﬁ&nhlg%@teﬁ{n shal hﬁ?tﬁﬂj t he

base station. The aSs i'gns resources relatrve
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resources norehhady theg (@7 AssPRsdmhp. %t/’??ne%imgﬂd@fFR@tﬁé&'(gi‘@Q)to

quantitative guarant ee type pac ore CPE R G 7 Tustrat es: a procedure for
t he conmuni catlifos Petedd tyf brangmissisn RREFersalflngreughsial|difs dinideda

through (k) 2Q§ m&%1 B4 'SQQt%ﬁE”E& bbscrRldd A08vE 0 aE e MknliRe i bAT-aelradd on 10
are classified for every QS class, the base station 10 has. as many

transni ssi on Hdef §%aqme ONPSEREC SVPEsPRFEE T A eFontTadsde | BR3RS °n3*6heand a

plurality of trzansnyssiory Bathees ddvh hbpOLYRthohbArend ¢hassddd edatdsn every
QS class. To begin with, the .base statgklon 10 stores packets arrived

at
Che bace. st at /% 504 FEREE S L0 BRI LSBE ST SPocp RELpbht Qynrintee
transm ssi on hfdecpaddts HeitgaihgNd cheeveayshiiss icinassdac corrdirod 188 1 t he
cl ass of Rgckets (gig% ST base station 10 then classifies the
transm ssi (5% ough 15N stored with 24 packets for every QS
class, into either a'onlan*smg ssepmllouf ftéve badeosbatimrt ho qiederinines wheber ant ee

ype packels r,qol ransgLss) On zeBYEL T (08100 M4 N oLt Lye AR otnd YPe

packets (S202). ase statio I’l ority to quantitativ
transmission order when radlo resources do not remain. Meanwhile,

in step 5108, if radio resources remain, the base station 10

20 returns to step 5103 and assigns remaining radio resources to
quantitative' guarantee type packets existing within the buffer
15. In this manner, an amount of radio resources more than the
amount assigned in step S104 may be assigned to quantitative
guarantee type packets.

25 FIG. 7 illustrates a procedure for the comminication method
for the case where all mobile stations (A) 20a through (E) 20e
existing within the cell 10a covered by the base station 10 are
classified for every QoS class, the base station 10 has as many
transmission buffers 151 through 15N as the number of QoS classes,

30 and a plurality of transmission buffers 151 through 15N are
classified for every QoS class.

To begin with, the base station 10 stores packets arrived
at the base station 10 from the core network 30, in a corresponding
transmission buffer 151 through 15N for every QoS class according

35 to the class of packets (S201). The base station 10 then

classifies the transmission buffers 151 through 15N stored with
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5 guarantee type packets with destinations, which are the nobile stations
(A) 20a and (C) 20c, over the relative guarantee type packets with
destinations, which are the nobile stations (B) 20b, (D) 20d, and (E) 20e,
in the transm ssion order. The base station 10 then controls the

transm ssion order of the quantitative 10 guarantee type packets with

desti nati ons, pAgkefisafer tdwenyplpbeclaisat iohs ¢ihe2Da &ndn$id)s20@e, busfery WRR

and CBQ such t U .
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transm ssion Quhf 258, dnd (&) 20hid Ted Rl 5de0n RS ChASS&se sB8tion
descri bed above, the transm ssion order of the relative guarantee type

packets is corfr dhedd SAREROEBn SN tRERHH GO HRET s SHemIVGRER B2 €5
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FIG 6. FIG illustrates %Pg{lo(gﬁ ure or the conmuni cahlon nmet hod
r

the case wher? tRLHPRF dif)i 30 S%H%S?W%UFR%C%%E“ FRoagR r‘i%lf\?srf or
t he quantitat w\aeugm:arﬁoamuhyﬁetmcIqehs;.tprcmrdbw gesranted@ (D03 ) statd ons,

lass. To begBlCRPLACY e CHAGE e Beron: fr siabh tprRedhul Rer A aléioly ©°
arrived at th@oBaséassasiamn &HB;cﬁsmbaﬂ awmvec.omhenermsrklmqrs oa:dquacmf ithed | ve
guar ant eel§yp uBﬁE}g@%tig%Ol% antekney Vﬁjegc geiely Sc%nfi%g %&at&;h’t%

guar ant ee pac HBase st a tores th
~correspondi ng COPﬁaﬂsmtmlbﬁODlﬂaﬁénemrﬂn@vemhmw lcéagEasi oﬁtépe‘: 5204 ardt ough

(B) 25 20e. acegodi Age ! fnd Nearlestl BaLhOTs Afy Lha! sPAEKAQASIN2pra. Gler v se.

-if the arrived packet 1s a relative guarantee t the base station
10 stores that pack&® 4R SE8pr e‘@&éﬁd?ﬁﬂolﬁt%ﬁ?@éﬁbﬂ thg baes stagtian ey QoS

cl ass accordi ggnteoiherKd asenchitfain RAGKRLof the relative guarantee type

20 packets with destinations, which are the mobile stations (B} 20b,
(D} 204, and (E) 20e, using WRR or CBQ (5206). If a plurality
of transmission buffers 151 through 15N are divided by QoS classes
as described above, the transmission order of the relative
guarantee type packets is controlled with consideration for

25 fairness among the QoS classes. Steps 5207 and S208 are the same
as steps 5107 and S108 shown in FIG. 6.

FIG. 8 illustrates a procedure for the communication method
for the case where a plurality of transmission buffers 151 through
15N, for the quantitative guarantee type packets, are divided by

30 mobile stations, and for the relative gquarantee type packets, are
classified for every QoS class. To begin with, the base station
10 determines whether a packet arrived at the base station 10 from
the core network 30 is a quantitative guarantee type packet (S301).
If the arrived packet is a guantitative guarantee type packet,
35 the base station 10 stores that packet in a corresponding

transmission buffer for every mobile station (A) 20a through (E)
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5 (S303). Wiile classifying the arrived packet into either a quantitative
guarantee type packet or a relative guarantee type packet, the base station
10 stores it in a corresponding transm ssion buf fer f or everynobile
station or for every QoS class, by repeating steps S301 through S3 03 for a
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transm ssi on order the rel ative guarantee type 30 packets with

desti nati ons, tRAPERLIBFEOR HBLE8EPl e stations (B) 20b, (D) 20d, and (E) 20e,
using VRR or CBQ ( S3Rd)badd sttfarts.oﬂamefhen \M':I.er&st belbfﬂf;srﬂcssjuaﬂtbt&mfes for
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guarantee type packets with destinations, which are the mobile

20 stations {(A) 20a and (C) 20c, using RR or WFQ such that a request
value for communication quality can be guaranteed {S304). In this
manner, when the transmission buffers for the quantitative
guarantee type packets are divided by mobile stations, the
transmission order of the quantitative guarantee type packets is

25 controlled with consideration for fairness among the mobile
stations. Steps S305 and S306 are the same as steps 5104 and 5105
shown in FIG. 6.

In step S306, if radio resources remain, the base station
10 controls the transmission order of the relative guarantee type

30 packets with destinations, which are the mobile stations (B) 20b,
(D) 204, and (E) 20e, using WRR or CBQ (5307). In this manner,
when the transmission buffers for the relative guarantee type
packets are divided by QoS classes, the transmission order of the
relative guarantee type packets is controlled with consideration

35 for fairness among the 008 classes. Steps S308 and S309 are the
same as steps S$107 and S1i08 shown in FIG. 6.
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5 divided by nobile stations. To begin with, the base station 10 determ nes
whet her a packet arrived at the base station 10 from the core network 30 is
a quantitative guarantee type packet (S401). |If the arrived packet is a
guantitative guarantee type packet, the base station 10 stores that packet
in a corresponding 10 transm ssion buffer for every QoS class according to
the class of that Bigcketil{sabrsteOnpaogiedarefort He gppiwsfalieraetheda
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order. The bas station 10 .th co ol s.the transm_ssion.order .of. _the
quantitative %’ga%ﬁ &8 e(%?ﬁ\@g}at s%\tx}‘faﬁwﬁ%hs’rﬁr 2t§1|eor?r 69%% E?(ﬁ(a 5 3fs? whi ch
are the nobi | eeHtatveopaatdptedayprdpddRetZ0the hmsiengtiRROOI1I0CBO s fthehat a
request val ue_fagr .cqmmunjcati o | j g 4 R this
rmnner. when Padet T LERdMnddg) Ldnditlo18a008E A 300 L8l b Be) 12
packets are sifatided(By 1066 T heesand liB) tAldnanrerdiny be dde ¢fstipatisn

quanti tatjgve t p Kelgni &t Y Brreengidekat harof or
fairness 15,@%#?&%@%%1&% gss@gsg S‘?%ip:ge %g%%g%r%q% S40§rare ?he sar?g gs
steps S104 anefitdieds shawantat#tiye sgugarantesy s, PafkeldPs Pestiiddye

remain, the basersitald oFypel Opslie,0l the NSadd agedii st Oy Ostl¥esdlid henral ative
gggr antee ypgorﬁeqscpléer}din\g érr]-:mds(ranitslsingxg Ib%%?:‘ér\%ercgvez%ryemégfleng?éil:fonsgxg t.Elo?:nS (B)

| every QoS class, by repeating steps $S401 through S403, for a few

20 minutes, for that packet in the buffer 15. As a result, the base

station 10 can classify and store the packets in corresponding

transmission buffers.

The base station 10 then gives priecrity to quantitative

guarantee type packets with transmission destinations, which are

25 the mobile stations (A) 20a and (C) 20c, over relative guarantee

type packets with destinations, which are the mobile stations (B)

20b, (D) 20d, and (E) 20e, in the transmission order. The base

station 10 then controls the transmission order of the

gquantitative guarantee type packets with transmission

30 destinations, which are the mobile stations (A) 20a and (C) 20c,

using WRR or CBQ such that a request value for communication

quality can be guaranteed (S404). In this manner, when the

transmission buffers for the quantitative guarantee type packets

are divided by QoS classes, the transmission order of the

35 quantitative guarantee type packet‘s is controlled with

consideration for fairness among the QoS classes. Steps S405 and
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5 (D) 20d, and (E) 20e, using the Max. CII nethod or PF nethod (S407). In
this manner,  when the transnission buffers for the relative guarantee type
packets are divided by nobile stations, the transm ssion order of the

rel ati ve guarantee type packets is controlled based on the radio quality
bet ween each nobile station 10 and the base station. Steps S40§ a'gd S409 are
the same as stéf€ 2™ o e P8168 shedm TiP4red BlOFE B MEnE LGt iDn net hod
Cuch ab Steps 5103 “anf E106.- 5305 and S306 504 arel Ga0T, And 2404 and
such as steps_ S1 an 106, 3 an , 4 a 7, _an 4 an

S407 shown 15*0FRtESLset %Fﬁﬁ‘gﬂ"’ﬁl%‘a’:‘gﬁ 8?&% e’éenltar%"ter%‘ﬁ%rrﬁ“stﬁaowp&r der

in each steppabEk&ts WA thl desdihatesns, phachdidecthi®moBiladitatiess B)e0b,

assi gni nq t .. The b ation 10 _cal cul S e.nmni of
radi o resour czg?rz@(fui?'b%‘??b%ﬁt i”sqfﬂ?géd’reg&%'s?} }?H‘F%goﬁaSFrﬂfgmug%}hoﬂd;E#ﬁ?a‘t'i ve
guar ant ee typeénpakbketm{niez®d]) whdhetateantatisoion biffben fmsithesréhetive
cal cul ated ampunt _of radio resources_to the. ntitative rant ee ,type
packets accor gluﬁﬁa?%e? thP? aR2RFeLy ofte o?%l‘éjr‘d%gg%&) ne J(':ié:()r %Fa?ltgl 6t htergélo
commruni cat i ontsusseizdiobasmlest atfi ahel@elalbve oniamintedevitgpe 1dackatss is

commni oat | on GLDOMh od BecBATKClne ehAPSIILLSAL AN ALK IR, GhASY L gacket s
into either a® quantTtative guarant ee € patket or a relative guarantee
type packet. anifletlsrivadel $ration.t vdps FdA8cand F4P8 aree theasame 88iHePsSor der s

of the packet §15705n§\é§{(y hassl inl #f ayantitative guarantee 30 type packet
and every classi-f 1e reﬁ at1ve guarantee tépe packet. Therefore, as shown

in FIG 11, when vaFfh®usompbiicativat mehbodshes aaplereliebidfe stens (D)

20d not requegkiBHm AN PRt ATENEY 1 02 @0 HABRAE s uckNys BRepsfd1m3
request val ues for conmuni cation nobi | e _stations éB) 20b and

(B) 206 1 oquosbrrEEm 233 BHeqR08, nEAets dssSSaTa HoSABH A8 A&7 BT A
20a and ({5 2Qs Ff@aussrthﬂgu% IpEChhd GdtReHeEs ialel rhREmLLHIBMbeadt G
quality, 28 coexist within the radio comruni cation system 1, the base
station 10 nB§fBppFopriately control packet transnission between the base
station 10 and a plrpral ily efiluphidiesstat posceduie Xia tar oadio (Egsodldde, in
the case “her%sg§§§fﬁ§ é%éﬁé&? dﬁgéigggé(% %tiggif@ égf%ulates the minimum
amount of radio resources required to satisfy a request value for
20 a quantitative guarantee type packet (S501). The base station
10 then assigns the calculated amount of radio resources to the
quantitative guarantee type packets according to the transmission
order (S502).
According to the communication system 1, base station 10,
25 control device 14, and communication method, the packet
classification unit l4a classifies packets into either a
quantitative guarantee type packet or a relative guarantee type
packet. The scheduling unit 14b then controls the transmission
orders of the packets for every classified quantitative guarantee
30 type packet and every classified relative guarantee type packet.
Therefore, as shown in FIG. 11, when various mobile stations, such
as the mobile station (D) 204 not requesting any predetermined
QoS requirement or any specific request values for communication
quality, the mobile stations (B) 20b and (E) 20e requesting only
35 predetermined QoS, and the mobile stations (A) 20a and (C) 20c

requesting a specific request value for communication quality,
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5 nobile stations (A 20a through (E) 20e, have arrived fromthe core
network 30. As a result, the base station 10 can provi de appropriate
services for all nobile stations (A) 20a through (E) 20e. Accordingly, the
comuni cation system 1, the base station 10. 10 control device 14, and the

commun cat| on JIELAGY AOAALILNG L8 b N maR RO IPOY= LR 1Yo BULESELVEA 1

classifying the packets and determnin e transm ssion order thereof,
under the sit udthanappsophbawelyncenigolipacial thensmiss lonhee tivdeadile hgsaini t

L4b_deter i nes, Lliqon Lfy LAMeBhash O PLASToHNCS RGN () Rl Bordigntif ati ve

guarantee type packets over “the relative guarantee type packets. Therefore,
t he- base st at i20¢.10nt thasaiss wheseqpanketatd wiityudeshiratigso WhacRetEe at

top priority, ;pdiea gggﬁﬁﬂﬁﬁﬁ bhg {x‘fﬂ}{%@t 919' 383, halve SPATOMY ¢2bhOPhe

quality. Moreover, t ng uni O controls the transm ssion
order based orforigenes®orkadkes. Therefore, the base station 10 can

guarantee Qo5 of eagh L0R&L113SS the WHINYEREEn 1d&a3C B A GippRbbridts My
control the transm ssion order based on the radi o qua |it;1$/ bet ween t he base
t

station 10 andedvirgpalfiory &kl mhile strtiions (&) (&) 28 20e.

Therefore, thedasifbayi othe Cr@ingeAtIiOh dA el ANSEhS Shde rdetomi 1,
consideration for radio quality, .and can effectively_ utili zgg_'t he r%gj 0

r esour ces 10FurdomerRdrdeY 1%aé8d§b§t?W%caﬁ&§n%hP§cﬁ9f°F BHrteethis

assi gnnent unidmbbdambhat afs Sv@hs dricriveesauetessipfidg amenipatkags aaphcket
to the packet,. accordi ng Sl%ngo t he, packet tran m'ssjson rde con%roued by
I £Pon

the schedul i ndeiRFPinig FRIYHE S MOHAEe T8PE eEaPefrEet et y

utilize the radishowasonrEBss. ddcording to the transm ssion order. [MODI FI ED

EXAMPLES] 35 The prese i nventi IS imted.to fhe -ent i d

enbodi nent, and var ?Bﬁg}‘%ﬂ&? Ef'ca%%ns?%%é“%%@%i %ﬂe& 2]9 (I\gg?%/ﬁlﬁgxaﬁ%ee ‘1)

The scheddbi ng-ramistib4bon mdefuptteoprasritydastiregentihative gupeanRasur es

the communi cald.n ialddot&0pndi-Rgat ife GEANERLE typeuERb Y al uhoboloddie
rante The ™5 s

“quantitative g e type packets. cheduling unit 14b conpares the
" request val ue tikiet basHestebben & transmits the quantitative guarantee type -

packets at top priority, and can guarantee the request values for
communication quality. Moreover, the scheduling unit 14b
controls the transmission order based on the QoS classes.
Therefore, the base station 10 can guarantee QoS of each QoS class.

Furthermore, the scheduling unit 14b may control the
transmission order based on the radio quality between the base
station 10 and a plurality of mobile stations (A) 20a through (E}
20e. Therefore, the base station 10 can control the transmission
order with consideration for radic quality, and can effectively
‘utilize the radio resources. Furthermore, the base station 10
has the radio resource assignment unit 14c that assigns radio
resources for transmitting a packet to the packet, according to
the packet transmission order controlled by the scheduling unit
14b. Therefore, the base station 10 can effectively utilize the

radio resources according to the transmission order.

[MODIFIED EXAMPLES]
The present invention is not limited to the above-mentioned

embodiment, and various modifications are possible.
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val ue, and controls the transm ssion order based on the conparison result.
For exanple, when a request value for an average transfer speed Is
requested, the scheduling unit 14b shown in FIG 3 then 10 nonitors the
transm ssion buffers stored vvith guantitative guarantee type packets. The

schedul i ng un é E (geg rﬁs the rate, which the quantitative
guaranteetypkﬁ&é? FER% A out ina unit time fromthe transnission
buffers stored wt hTthmMeﬂuatnganQMaJrMeg fuppeipaeiset mebyutdreentadh bt ,

resource 15 assi.gpnent unit. .14 nel h
quanti tative Soar R T s SRt R AP RIS AR B rubfea |
buffers every rsgeestnaﬂp&‘r rEod theTk]easth’emm‘Jenguanamted._ttlypﬂem@cm’eég .t HFhe

transm ssien 12h8af? ihg G te! f@%oﬁéues{ e PEftst {R1ud 1 HOMBRLLALIQD

qual ity regar I'ng eques stitution

corr espondi ng Vtadueh@n@ommmml‘mtmraﬁmn# lona?}fdm s eretihe gompapison
communi cation. guahity itself may be neasured. The scheduling unit 14b then
conpares the request value for the average transfer speed with the neasured
transmi ssion rate. FoB exampie. mdeiueetearetis vadve ofr aned g 8TaR g5t v

the request valugalor (heegyes Adne! R inaPaRts 1uBConsliedu 0l Ynixenl 4D

controls the transm ssion order such that the quantitative guarant ee type
packet wi LR amgedtphrat itds, WANGHLipsien nbpfferst stPepd Washpaugptijative

Q herwi se, if guiealeasUrgsk PadRepssSirgl sah&ad0imX aaeds1 {haHeadressursd ue
for the average transfer (Fllgeed the scheduli ngﬁunlt 14b control s the

transni ssi on &P@eratcptAALNE RankdiAt YR ONoESYERS SFPERASTHES SRR SR th a

desti nati on, Wmtchl.ni S udifobihe SdcM ithe tiranbhadsiod tmﬁfleatsestoﬁe@cwrﬁmgl Y,
t he base station rr%‘{vE control the 35 trangrq':ss' on r;‘Wder ased on
Y2 a-¥alde

conpari son regﬁlaf‘ E‘? % PHE NG Uaf YRR a B8P d TRET efhied r‘?/'F’al ue
for commmscaraisemgﬁﬁeqtlahnﬁ.y 1Iberelfameey ttt@ebalssar&ln&'ssdmnl&a@:an ofectiree| y

guar ant ee éalrae]q_ugahval ue. FH{;_éher ?% A Sas%r ' c}10fggr¥ ALEvent

t he neasured rom gr y excee e reques
conmuni cat i on tqaalsmt.gsz.dxgbaff@wéw;r}t hw@a@eadsm@tlm l'DhQ:aqh@dlilﬂrrtmﬂ

appropr i at el y 1%8%4a@ur%@etr&%%s§1{1§§§%§%lt8% 'E-}g@([;lverage transfer speed.

For the communication guality regarding the requested request
20 value, a substitution corresponding to the communication gquality
may be measured, or the communication quality itself may be
measured.
The scheduling unit 14b then compares the request value for
the average transfer speed with the measured transmission rate.
25 If the measured transmission rate does not satisfy the request
value for the average transfer speed, the scheduling unit 14b
controls the transmission order such that the guantitative
guarantee type packet with a destination, whichis amobile station,
has priority. Otherwise, if the measured transmission rate
30 exceeds the request value for the average transfer speed, the
scheduling unit 14b controls the transmission order such that the
guantitative guarantee type packet with a destination, which is
a mobile station, is transmitted later.
Accordingly, the base station 10 may control the
35 transmission order based on the comparison result between the

actual measured value and the request value for communication
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Furthernore, the base station 10 can prevent fromutilizing nore radio
resources for the quantitative guarantee type packet transm ssion than
necessary. Accordingly, the base station 10 may ef fectively utilize the
radi o resources, and may save the radio 10 resources for relative guarantee
type packet transm ssi on. over, when the neasured val ue

schedul i ng un@@1i%p- Ehﬁﬁﬁgofﬁaﬁ%ea?%qﬁ@&Wa}%é’al’t ﬁ‘éc'ﬂ)’éecll?eé“arantee
cl assificati omhaméquejsﬁtavsb@ell drneshéfhdrest ohé hsehet gtipoi 00 aldywprguartant ee

type packet ip the transm on buffers 151 throu %5 Forexanple, 15 the
case where a FEQUEISYRRLEEP HLIEragy EREREREPY SpEaaemecst Satle ior | s
descri bed ref ebmm&hﬂgaﬂcﬁ cju’hlffg bens na\/\tééulﬂ hethesmtaeéulstaglmmlo can

14b- neasur t ransni ssi o t| a8t i ve uar ant ee type

S _t
R 5 e Tl Ly g I L
quantitative Guathatmeerdypebelfhgeackatison it eanpreventErofhetsidzedgimae uni t

14b inputs the_.poeasured deI| SLY (hat e Lok £ sif ti t l4a
(S601). The pacEe? clrassitreation tlli}nl tqufﬁlglg%tgar e§U?%£§§? J??é?ﬁ s§| o]éngjclr ate
i nput from t héraohmilssiony tivaint nédds satyh th@coxzﬁn@questxevlaaame sftetlcbrhelo

average transfg e%&%(éQ1$'§§9%)t:ll££ettH8 r3833 te§ uI—EQQSQhﬁﬁaﬁr’sar ég"tlsadEQI €

than the reques value the average trans spee .
classifichfi oﬁeaﬂuxcqmafqmmladw@asmrem@eqﬁim@| pa@k% ‘fg:@alsahﬁéhm’i ype

packet newly arriveg,aoydie Jhasensd %Ielagnré@vamr %? tﬁé%c@ie@ﬂlih&rdd]& it in
the 30 transmission buffer's 151 through 15N. 1'n other words, the packet

cl assi fi cat i oA4lni%t Mau thastihg FrRAMGSSrYalgiequblit PRakel 1§68t Bitadd ontypd
packet in theiyharspl38i eBsevhierstdeih c?t hirl g 2N t68608) gudeswisl ngipe the

actual transfer speed can be controlle SO as_to prevent it_from reatly
exceedi ng t hePREKEEIN thg frapspissipn bpEfensyhat dhrepaBd Mot i

provi di ngis t eAROEaey dmﬁ:iae.ﬁ ﬁdﬂ;u@’sdefralub &bﬁr&mtzhﬁkrﬁ@@kefaﬂdﬁr gpaadtisbe
stored in the 31 trﬁ (?m' ({) % for a seﬁg % g,erlod an stqlrlng
the quantitafPFeegLe? dt SF’fﬂp EREFCRTHRY TAPri vou aP PRLIDHAEE %t i on
10 in the terrpohaﬁnylmgfmﬁ,t tilhde -paskete < |thes tkanani 9siamidatel 4ehiein tamm d

oo 'ngg them 4, P:le.téil:Jk Shg a%@ﬁguftgﬁp PJ&&@S&CA&% RatlsREtLd CALGP LN ¢

transm1551on buffers stored w1th quantitative guarantee type

20 packets, in a unit time. The scheduling unit 14b inputs the

measured delivery rate to the packet classification unit 1l4a
(S601).

The packet classification unit 14a compares the

transmission rate input from the scheduling unit 14b with the

25 request wvalue for the average transfer speed (S602). If the

measured transmission rate is more than the request value for the

average transfer speed, the packet classification unit 1l4a then

discards the quantitative guarantee type packet newly arrived at

the base station 10, thereby avoiding storing it in the

30 transmission buffers 151 through 15N. In other words, the packet

classification unit l4a restrains storing quantitative guarantee

type packet in the transmission buffers 151 through 15N (S603).

Accordingly, the actual transfer speed can be controlled

so as to prevent it from greatly exceeding the reguest value for

35 the transfer speed. Note that by providing a temporary buffer

in order to store the packet that cannot be stored in the
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buffer and store it in a corresponding transm ssion buffer when there are
extra radi o resources. Meanwhile, in step S602, when the neasured
transmssion rate is less than or equal to the request value for the
average 10 transfer speed, the packet classification unit 14a stores the

guantitative guarantee type packet newy arrived at the base station 10 in
a correspondi r%@'@ﬁ&h%ﬁ?—%‘él figger £rT191 SPRESEYPE 1BNFiogs FoGastoring pihe

manner, the bagenshahtofe lEhLQRtkel %ybaepaék@flsﬁ&flysmﬂz&dveahEtbﬁﬁ@ Basd i on
10 repeats steps S601 thro 15 S603 every Accor dj ngly,

h
Lhe bace. ot at FAREION IO FBS RTPOFA—HBHEEF o LR BRRRE SIAEFOALCHA T Y o
greatly exceediyagdrhevéedldestin@blém ined efafshi ddiontRsFest, atTt@pa&kdfay

prevent the usage of nore radio_ resources for qua tlve rantee type
et (1 oot ae b R forl B0LE 1A RRY e pOL A PatktE Fa i R Pt

val ue, while bgaseanim®istgreher taquasirresipdading tramsaianioh atifferguesrant ee
type packets. éﬁFcordlngl the .base station 10 is capable of guarantee the

radi o resource F6F 7&Fat V@ JAarEnt BROWYRE ‘packet transmission. 25
(Modi fi ed Exanpl e ZMedimrtiﬂﬂs ahnvetepnswmedﬁem)mdenmmsuztdﬁe trassmeian t he

base station 1 tra smt packet t mppi | e st n 2 rough
(E) 20e throug OWI 3q{'1ﬁ ag:gle %Jg %Elu% f%l( ?éles ‘g?]i"é (A
20a recei ves tthenpaekapeedansmat padkét arﬁdsrsefbaeelolstlatimrﬂao sthresdgihe he

downl i nk have ) e
communi catlonqﬁggﬁ ggéﬂé bgqgrléﬁltP k%dp? or Shéﬂé);% mﬁégeg?hgﬁ ;%ese
station recei véetampé@ken a ¢Q@¢1$@0ﬁ§bh9éir§@§¥li!-§ﬁl@mbeﬁﬁﬁr e Wpigusk, 1%8hd f or

the case wherg53558200i t € 88 | AL ddRANSIHL HPAHSRE0h01bNBoRESSLS Al ON
through the uplink. In this case, the base station must grasp the QS 32

class of the kbBRFECStIRGesn afhe Pﬁéer%’éﬁ?@sqn VA IRPFARS EbAPEINSCAt F%?Pugh

quality. im® agdbgl%[%llq)e@'ﬁgeat +fsg must control the timng of
transmtting a packet the nobile station. FIG 13 illustrates a

configuration of a PSS @t%ﬁont%@a%?w%éf’m BTEVAREKEE P Edobi | e
stati on 't hr ougbmibeicptidik qukl Gy ¥4om greatly exceeding the request value.

Therefore, the base station 10 may prevent the usage of more radio
resources for guantitative guarantee type packet transmission
20 than the amount required to guarantee the request value, while
guaranteeing the request value for the guantitative guarantee
type packets. Accordingly, the base staticon 10 is capable of
guarantee the radic resource for relative guarantee type paeket
transmission.
25
(Modified Example 2)

In the above-mentioned embodiment, the case where the base
station 10 transmits a packet to the mobile stations (A) 20a
through (E) 20e through the downlink, and the case where the mobile

30 station (A) 20a receives the packet transmitted from the base
station 10 through the downlink have been described using FIGS.
3 and 5. However, the same communication method may be
implemented for the case where the base station receives a packet
from a mobile station through the uplink, and for the case where
35 a mobile station transmits a packet to the base station through

the uplink. In this case, the base station must grasp the QoS
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illustrates a configuration of a nobile station 220, which transmts a
packet to the base station through the uplink. As shown in FIG 13, the base
station 210 conprises an antenna 211, a transmtter 212, a receiver 213,

and a control 10 device 214. The control device 214 conprises a nmobile
station classificat radi 0 _resource

Seal ment 2on s g thdiboni fa SR forb SaE The BB Ve g Forarmin R et ETRY

accept ance comumaliker Ziﬂdddstmrb,stthnt baié stiateos anes @sont hel aﬂmepixamga
controller 14d sh,é)l\_/vnn mri %IlG 3. W @ %gt 15 t.nans atttl%gl1 toFtﬂa.‘e
station 210 i§ genear at & Pﬁeann%‘-i“f e S %t on %tlﬁen ransmts to e base
station 210 Qosluatnatms |ao¢pnf1$;umlatasntdfea @aSecﬁmohozlo thlela:tobeteusetsat I on

and the reguest vaI u ni.cati,o uaI and. schedul.i n
oy o | cauesl e o0 SO RIS G s BT bl Yo 2 PERH NG a0 (o
as 20 QoS inf aﬂﬂrastnatamdascbaﬂugmrmthﬂ ovfirad i mpbitanshatied 220m wirch

bi | tati I i 210
Ty grasp t he CBRTR} ke A RROPEd Lo g MRath B Hrodlth R ep Tl L o
communi cati on qual i &y5. shéren rigcdilfar 1212 thenpase $t@tmeﬁl\¢e90@sl$€rﬁ gyt i on

to the nobil e?ﬁtahhgnzf-é dl hghﬁé-ééf”zﬂ“' & %ng 4\6@:9%] dn@C8! Y&tk o1

schedul i n rmation to t e Sc uni t e receiver 213
recei ves ‘Ple perkee ZHang’hﬁt@@tFlfchoﬁﬁVh@enﬂﬁ |ICOMPrAELBnd IEPLdeas tdlelant enna

211. The rec %ﬂ&@éﬁ%@aﬁi‘tﬁﬁuﬁi@ﬂﬂ%t 3 ddMedue Ry \ed tRAGKEts EQdié@e%H&e
network. The receiver 213 also receives a connection request fromthe

nobi | e 30 st aPFEAIPPENL THE & é2AF vetND BT ARERPTFHIA SopkEClbeRidtdd cdiéet i on

request to thenaeceid aneeptatid ebherolehd 21186 1BEbS Carsitahingneid asskfdscation
unit 214a cl asilfles the nobile station into either a quantitative

guar ant ee t yp& fioBFFEPTRRSH iGRTOPLECT et 4 i YGudPahtBe Ty pdPRBof I RAL i on,
based on 1he 8rafilibittddrimttHen Uampuhtfatmmtmm recejetmiraizd, the mailee
station C|aSSIf cati nit _2l4a urt cl ass fies e mobile 33
Siati ons that Bhabi8h2an dtnualtila b biHs Sade StEL FRFBoR inE bR 35
nobi | e st at i osscbras ehatUosecasar fiot e:aetrngralrm@taaorsaadltﬁmscequetsa wwlue

correspondi ng:NS  GlASS 1IN, bgﬂéa%[%é,a Idfullg.ﬂ 'nggghfl 121[]%

i nputs the classification resu edu I'ng uni
manner, the nBbhereferey itbp receiver 212 recelves control information such as

20 QoS information and scheduling information transmitted from the
mobile station 220 via the antenna 211. Accordingly, the base
station 210 may grasp the QoS class for the mobile station and
the request value for communication gquality. The receiver 212
inputs the received QoS information *to the mobile station

25 classificationunit 214a, and the received scheduling information
to the schedulingunit 214b. The receiver 213 receives the packet
transmitted from the mobile station 220 via the antenna 211. The
receiver 213 then transmits the received packet to the core network.
The receiver 213 also receives a connection request from the mobile

30 station 220. The receiver 213 then inputs the received connection
request to the acceptance controller 2144.

The mobile station classification unit 214a classifies the
mobile station into either a quantitative guarantee type mobile
station or a relative guarantee type mobile station, based on the

35 QoS information input from the receiver 212. The mobile station

classification unit 214a further classifies each of the mobile

33



classification unit 214a functions as a packet classification unit, which
classifies packets transmtted fromthe nobile station 220 into either a
guantitative guarantee type packet or a relative guarantee type packet, by
classifying the nobile 10 station 220 into either a quantitative guarantee

type nobile station. o relatiye guarant type  nohi.l tat.i Th
schedul i ng unisita%iﬂ%scélﬁ 1r:o v h%e?l(’r:]a%{san’?sslslloer?yolrn er elgge?hghsgg Fa él%e
transmtted fgoarahteadlypkondiidel sha2Rihs or malatyive guarantae i ty@eguetriadiet ee
type nmobile s ' nd; ever ' BV dmiile stgtd . | t he
classif lcati %%talrtggrﬁ tdlllﬁe;;outayfctr?’%rghg%égﬂaﬁggoi]q%e stgfgbn c eaglsglb%%a%i%%%&nit
214a and t he sdhedifiegtiambotRtilideninpyhst the edrsshilcacian/ees@lii3to|thept her
words, the. s ' upht ¢ 2 det gr.m t NS SShOs [ d ft he
packet s ot br odonadiy iy hie 2atience) Bl RS, Wb o Shob et lont)
Not e t hat thecdehedifi¢aigiamiunizl2bdacfunratiions ehea Pachdnicdeeshfbeatdon n t he

same manner asntbe SEHedUlAgouRiLe 18R ohOVR-bllliGead £xthie GRG0 uni t

214b inputs th eterm ne transm ssion order packet to the radio

resource assi §habhen 22§ tiptueithpns auapttaidas gwrrantiee bipe Pésket s1%s t he

25 transm ssi @n (Qhdelvef ghhfaPacketyJop YRRy @YaRiakalFytndUBianh@iled ype
packet and every rel ative guarantee type packet, by controlling the

transni ssi®n §tasionf2pAckets althsenit AugnEL bt SuRsBPIEee sEERT JPPYor every

quantitative gyatashesr ly/R1BREVECqustalte’n tgpd MYSIle Radlbke guarant ee
type nobile station. 30 The radi o resqurce assi gnment unit 214c¢c assigns the

radio resource to THe GRS M L8R PR Te tho ot AR SEE-5F 18R =

aﬁcolr3 ding to blaethe ga&m&ssiﬁmn@ﬁdetedl Edin fm@mbhﬂ&emduhizf}:p tﬁbkteve?:f_‘yilb.

The base station 210 controls the timng . of transmttin t he cket. from

The banri e ot arafloabhft binfattis hef Mipfhe i3t alh dnd yedy GuREEE Sl

assi gnments unmbb2ldGtasdbgndyr esling thes @lasesficat idrereanet iapweires thiee

radio resourcg Bg%gf&.@%@& ﬁ'“'c%a&é £ SV 3%&1'2% gi a Sand Nend 20LR-4HSUY C€
P Cc inpu the {t el 21 ]t

assi gnment unit S ransm e radi 0 resource
assi gnnent r esnEormation riapirti frem Ple regqediveri £33t hdr adherresbig cedhe

assi gnment 1 gaih by d {04 tud 0B UBCaL A 4e@S RHE CEr A% WATRAL okBbt 4%l 0 the
5 nobile station 220. The transmtter 212 also transmts a repl
packets stored in the transmission buffer of each mobile station

20 220. Note that the scheduling unit 214b determines the
transmission ordexr in the same manner as the scheduling unit 14b
shown in FIG. 3. The scheduling unit 214b inputs the determined
transmission order of the packet to the radio resource assignment
unit 2l4c, Thus, the scheduling unit 214c contreols the

25 transmission order of the packet for every quantitative guarantee
type packet and every relative guarantee type packet, by
controlling the transmission order of packets transmitted from
the mobile station for every quantitative guarantee type mobile
station and every relative guarantee type mobile station.

30 The radic resource assignment unit 214c assigns the radio
resource to the packet transmitted from the mobile station 220
according to the transmission order input £rom the scheduling unit
214b. The base station 210 controls the timing of transmitting
the packet from the mebile station 220 in this manner. Note that

35 . the radio resource assignment unit 214c assigns radio resources

in the same manner as the radio resource assignment unit 14c shown
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to the connection request fromthe nobile station, which has been input
fromthe acceptance controller 214d to the nobile station 220.. As shown in
FIG 14, the nobile station 220 conprises an 10 antenna 221, a receiver
222, a control information generation unit 223, a transmtter 224, and a

transni ssi on f C & ragi.o, I

assi gnment regﬁl%ﬁ%rom %Q%haéislg’ g?é??%%g% Vi gl}"f%ﬁﬁ M‘% enzﬁg ﬂﬁ%éﬁ%

recei ver 222 tnpmmtttehe 218ctheerhdiresoasoar aes bywiegiinersutesul t. to the
transmtter 15 224. %2@{ he
connection request 1f1rom %ﬁ&{;g%%%{%ﬁ%&n&&ll E&&%&éﬁ%#g@%%ﬁ@é%g% nt
stores the patkepkt inputhfroey sheamdigeneseurae bysitrmempbnib Hidgt tQ)rthEZO and
are to be dr ] as t agkat 0gN_LA ed
when each %pgllﬂiélg%%‘% ?r%aftgogg%céd't eghg @Ean% t%%rgbzlfzgggtsgt I on 55’2135 %’ he ¥

gener at ed pack@tthieswwi@mer%qu%tofé@m |tﬁetf$@3{1{eaﬁ§¢ﬁ3§§1-o‘ﬁhjéﬁh bas b22B. \Wen
a packet is sipred dinl PRe L4 RRPTLASE ALY ChEEr 22Paa kBELhE ARLERL 4HtQbRBRTI ON
generation unit 223 creates control information such as QoS infornation and
schedul i ng i n#8®mation, 25 which are used to transmt that packet. The

control informatiomyg Q@RGHatH AN, 288 HARNRS s88P1 8P| 20N EoftpFBddsORNI N the
same manner as the control information generation unit 23 shown in FIG 5.

The contr’dl i ARBPIRA £oh: GSFSEAVEEEAMi ] C9DEF I bRt Qe oy TREG L LEB ARSI

i nformation tg2theat taaﬁmitt@_rr 224, Hwa o mﬁeh&egl&ﬂbﬁﬁféﬂm t ghkehe
control information i- 8 from he control informati on ener %n unit

223 to the babeCST@y 4A2MFSHVES hRS A enhesIFre #ABLIPIGENTEP Rt 2387 so
transmts to the Hazeestsiidin DO vAROfiaE katenna r22tthe Tﬂeamaaesm:oazbmnfpatts

225vi at he ant nna 211, Th transmtter 224nmt(;11 els_esotﬁtt ;:hot%e chrlfsen;l Eomthe
35 transm ssi eFFé"VeQ lgn’ae en 5{ rans Phem “accor ng to

the radi d% esbm ce Iassecgmrenttkreesmaemmputzmr arecteigess thecmepéy 292 thEhe

transmtter 2 r [ t h i on
210. (Modifi e%gfxllzxggl OTn g?agéélﬁe pacﬁg%]%%l%%sgﬁglgg#?gé ugﬂlhtte ? shiown %n FI G
3'may functi blmf&sr §ﬂ5aﬁt‘a1€¢ﬂ Feupdcke tighi Uhl‘altltl"@e)hebeeheer@qaésti krathe

mobile station 220 and are to be transmitted to the base station

210. Each packet is generated when each application is executed
20 in the mobile station 220. The generated packet is immediately
stored in the transmission buffer 225.

When a packet is stored in the transmission buffer 225, the
control information generation unlit 223 creates control
information such as QoS information and scheduling information,

25 which are used to transmit that packet. The control information
generationunit 223 creates control information in the same manner
as the control information generation unit 23 shown in FIG. 5.
The control information generation unit 223 inputs the created
control information to the transmitter 224. The transmitter 224
30 transmits the control information input f£from the control
information generation unit 223 to the base station 210 via the
antenna 221. The transmitter 224 also transmits to the base
station 210 packets in the transmission buffer 225 via the antenna
211. The transmitter 224 takes out those packets from the
35 transmission buffer 225, and sequentially transmits them

according to the radio resource assignment result input from the
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to a packet arrived fromthe core network 30, based on the QS class for
the packet in the core network 30. In this case, the packet classification
unit 14a classifies a packet attached the 10 request value into the
guantitative guarantee type packet, and a packet not attached the request

value into the rc%%%'tc" ﬁ“%ﬁé‘%%sns&]%’@exp?%eéxso' P%%%-Cc%r End SbWREEL B T
Is preferable that  a east two~ or nore fypes of tlasses are set in the
core network 3@guekg tdStlmdmsehetetiow 2dPpes of QoS classes including a
high priority QoS class and a low. priority QoS class are set in the core
network 30 is described as ari exanple. In the core network 30, an

identifier thdModnfiiedt®san@I® Sllass is provided to each packet header, and
transm ssign controkl. LS r t.hat, 20 Lfker h et
9 II‘h% pREtd 0 a!i%%sg%g@%gg& Lpﬁt hd deRbh! L8 F1d! ?%W

classification unit 14a may grasp ( class for a packet In e core
net wor k 30 frdwhchdondrshanf abkachimdgaundll. b ichadt prdiest the ris@mgsit vakie base

station 10 frem Lhgacicof & RQLUAT Kraf -tndNeBre N b2k 8bassadd oaNtRE rdoted
packet is a high priority 25 class, the packet classification unit 14a

attaches a re £ §er Ude parkebrifuibeateTh ngkHPrky3Cor FBsHBHRIICA§t oththe

hi gh prioritypaekasSc1ssiFikbatdsh waltuesl U16ARHAL GApbheRe fUR talciedWHeLh 'S
used by the base station 10 to perform.transm ssion control, to the

arrived piRkefedNeghwialee iRpenthhduegsitpnive iparantesr YRR P2SEhack¥t is a
low priority elpssketidsr peckalectassbfiast voIudiDhto tAdaedaesvaghatditah a
request value to the arrived packet. After the packet classification unit
14a has fini sh&8®aPES%Fng the request val ue, based on the QoS class in the
core network 30 in Ihhshereopemetescki dediabiy @reffbeaphbe kblhtchiadeattcatd on

unit 14a 35 classifies the cket.. "The packet ¢ i ficati i 1
s Tres a it TipkdtoR 5K drachle PACKEY. £ 308 LLAhPoMS. e
guar ant eelb ypeapacieine dwnd typeackiofctlastseached udiegredebtpriginiéy Qat 0 a

relative guaraibes LRS RAGKELsoARRPIlngLs, (S B3RS, 31Ald UcOniRoAL t ach

a request value as a target va? ) se station 10 to perform 5
transm ssi on @éntisoldessadbgdonst ke E€x8mpless Tm the eore netwRk D, avo t he

packet arrivedabhefribe @RMe 1R8I ¥RFLs s AEESE AidNG¥vided to each packet

header, and transmission contreol is performed based on that

20 identifier. The packet classification unit 14a may grasp the QoS

class for a packet in the core network 30 from the identifier

attached to that packet arrived at the base station 10 from the
core network 30.

When the QoS class for an arrived packet is a high priority

25 class, the packet classification unit l14a attaches a request value

for communication gquality corresponding to the high priority

class, as a target value for communication gquality, which is used

by the base station 10 to perform transmission control, to the

arrived packet. Meanwhile, when the QoS class for the arrived

30 packet is a low priority class, the packet classification unit

14a does not attach a request value to the arrived packet. After

the packet classification unit 1l4a has finished attaching the

request value, based on the QoS class in the core network 30 in

the manner described above, the packet classification unit l4a

35 classifies the packet. The packet classification unit l4a

classifies a packet attached the request value into a quantitative
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the base station 10 may classify the packet with consideration for the QS
class in the core network 30, and nay perform transm ssion control
reflecting the QoS classes in the core 10 network 30. For exanple, a packet
bel onging to a high priority <class in the core network 30, which has been

transmtted with LOori rrj v ass [ y
classified i ﬁ{ugrggé%%ﬁ# %ﬁa%%\?‘g%guéar}dgg gékfggglgl%pac azjih%gn t%%%%én% Yed With
priority. Thedetore, r¢hetigiralguayantea pavk@acken.be mai ntained 15 overall

fromthe core net mﬂg?gpd%rfbl%nﬂpé loceiaéts%taltggn 1@&&%%??&0%&6r%5%tv§51@3

shown in FIG 13 may function” as a determ nation , I C ermnes a
QoS cl ass i n #le aotargatet wokle 30s¢dr byhdhpadieste, stistdlenhad beenperterwed

froma okl e ahaht O ANGohScLP, HELHANTLIGH LaaLbeurane ABlRLK,

based 20 on whether the packet 1S the quantitative guarantee type packet or
the relative §Qartnttbe paghetpackbved Kaomekampbre ndtwork 3ecdicpegddipgbket

froma mobil etﬁgﬁﬁégég't%ﬁoﬂuwtdﬁftal\é%sgfg[)ﬁm PRckkROwi BRCRkiabPeeigE el ver

213 determ nes the hi priority class as eing the QoS class in the core

network 30 foforhdhepRabetclamfe U5 e ef9e® PaB"efen3ht t 2rheBIRNPEHENT i er

i ndi cating therBhghisPldPrédtrasetiack Byl eR81 Y88 BRsk&ds ANUrid adsHE ts
the packet to the core network 30. Oherwse, if the received gackejt from

the nobi | £0st BetEAEk|20 . For A% 1Gua? Raket: Rloniateto & Mool BELPRAY 213

determ nes theihew prieid taore! asswask bl hgHike KBS Béerk| BShsmAttBe Wi
network 30 for the packet. The receiver_ 213 then attaches ban 'iden%f iqer

i ndi cating t h@TABHAbY it AFTAFed st dhe RaSP et VER pdcKBYY BenF ershsifits the
packet to theigaébeangiasyikaifve ApcafpitRel Yypé mdrateast atransmi@tedywith

Cransm (¢ ed { B REEGr o TREERBPRC 30 CuepL ConSrae it Faf i Bbabfatiee
packet islgit beer3¥lafxpmarthet abireengtermntide tbypemplatleetstatianc el ati ve
guarantee type packef.oand LHansildsdd- 2T9eLRIM Gn FRE. PRSGaSt RERONLAD MRy
reflect the result o‘? the _p’ack‘et %q:as& fi’Caton and transm ss?ﬁ)n contr ol
perforned by else datermination 20ito whichcdgtemmdngerk Q86. clnsEoin dhgngine
since the packetyGlRS Ebfdd bcRe UM hAldd BeeHUMAINRR EYAE aPREkEL DY
t he base station 10 and then transmtted
station and is to be transmitted to the core network 30, based
20 on whether the packet is the quantitative guarantee type packet
or the relative guarantee type packet. For example, if the received
packet from a mobile station is a quantitative guarantee type
packet, the receiver 213 determines the high priority class as
being the QoS class in the core network 30 for that packet. The
25 receiver 213 then attaches an identifier indicating the high
priority class to the received packet, and transmits the packet
to the core network 30. Otherwise, if the received packet from
the mobile stations is a relative guarantee type packet, the
receiver 213 determines the low priority class as being the QoS
30 class in the core network 30 for the packet. The receiver 213
then attaches an identifier indicating the low priority class to
the received packet, and transmits the packet to the core network
30.
Accordingly, the base station 10 may determine the QoS class
35 in the core network 30 for a packet to be transmitted to the core

network 30, with consideration for whether the packet is elther
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with priority can be transmtted with priority even in the core network 30,
quality of the packet is naintained overall fromthe nobile stations to the
core network 30. 10 (Modified Exanple 4) The scheduling unit 14b may

determ ne the transm ssion order of quantitative guarantee type packets
with consideration for the radio quality between the base station 10 and
the plurality @guadtigHiive seanardes (e Poskehps Rl eyl vDaUaE@ {95t YRS at i ve

guarant ee typgRpagket anaVRbeeueic itdhe &%Q?QPM@Q M{Etba]s‘éb s&&hoﬁom redy t he
transm ssion order of the relative guarantee ty packets with

consi der at i on Hedlechethisnrenasts cAnbrR Wﬁ%eﬁﬁ&aisélfé‘?%ﬂ%§H@E)ra?681§ﬁ+%gh

(E) 20e, as t%n‘i&*@ﬂlﬁ?éﬂd:‘ﬁ%d@b‘frﬂﬁtSES@@tTa}f@@npmitatﬁhe Taesenaafwdrkago ous
QS cl asses, such as four classes provided.in the third g’reneratl on npobile

conmuni cat Pon FSFsESRMPLEMTS2RED) thas RARKRY ChARFEE 198 1ih& TRANLERLI S

cl asses shown guakahtbe tdpefSadlesChirRe’ BRSY etatén pesEN thent@ahsnlttey be
used even 25 for the transm ssion buffers_151 thro‘)rl‘g}'gc 15N cl asz:bfl ed for

every nobi | e "8t PoHOBITY GRneRR ity aBsTitF el ¢ RpPELYEL TY £HE" piLsdfit ©OTe

i nvention may nléQwalr:&leSQEiafLQ’ﬁy RACKRE paekeplimaihtansad eveoall tHroauthe
downl i nk and thrq I | nk. Furthernore, the sent invention may be used
tHoptR 'th Srrdy 38

not only for &90& tqs%?etrﬂ gt °8F8 ther radi o communication

systens smch as a wrel ess LAN and a fixed radio system 38 What is clained
is: 1. A base ?1{ til on,C IrlS a packet classification unit configured to
classify packé odif ?gc ansmtted from to a plurality of nobile
stations into a qu&@hei sahe@telzguartantteéﬂoypeypéekemimnm dreaguéssiarml ue

for. | COMUN a8 GHaldehts 00 Ard St oD AT B PG BA CblosiBkar i1 N0

t he request val ue; transm s hoord er configured to control
a 10 transni geiromherdéio ghalhy patkees the bagsestiptdradd #‘P%Hhe geureitati ve

guarant ee;5yPe P e23¢aBYEhY EARSEHE | ESkSRMALIEME 208Y2RANERE kyPSrDACKeL .
guarantee type packets Moreover, the scheduling unit 14b may
control the transm1531o‘n order of the relative guarantee type
packets with consideration for the fairness among the mobile
stations (A) 20a through (E)} 20e, as the quantitative guarantee

20 type packets. There are various QoS classes, such as four classes
provided in the third generation mobile ccommunication system
{ IMT-2000) as shown in FIG. 15, other than the QoS classes shown

An FIG. 2.
As described above, the present invention may be used even
25 for the transmission buffers 151 through 15N classified for every
mobile station or for every QoS class. Moreover, the present
invention may be also used for }_ﬁacket reception/ transmission
through downlink and through uplink. Furthermore, the present
invention may be used not only for a cellular system, but also
30 for other radio communication systems such as a wireless LAN and

a fixed radio system.
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2. The base station of Cdaim1l1, wherein the transm ssion order 15
controller gives priority to the quantitative guarantee type packet over the
rel ati ve guarantee type packet, in the transm ssion order. 3. The base
station of Claim1l, wherein the transm ssion order 20 controller controls
the transm ssion order. based on a quality of service class. 4. The base
station of C #pAFi1ls H&I®eR 1$ transnission order controller controls the
transm ssion order based on radio quality 25 between the base station and
the plurality of npbile stations. 5, The base station of Caim1l, wherein

t he transm ssifon®oPag$ S%%%ICP@PrEBHQbI s a transm ssion order of a
plurality of quantalpaickée Quakanieetiypanpaeket sqivad bigclaseifegacsdétaal ue,

30 such that communi cati on qual i for the yequest val ue. beconmes sane

Song 8 pl o At PEGLBPASBRPELELRd BREY 50A Bl o b e T g T pPne Lhto
guant | tat i vengQﬁanﬂtﬂeaﬁm&e’ ?paﬁ&eﬁ_ t & t?pedeHmst Basimd iconeqhed _aziarl;;;&,fdmrt her
conpri si ng: a _neasur emen ni.t configur 0 _neasuy e conmuni c on
quality for tﬁé’"‘?‘gﬂbﬁi{'l%l ',il\RHeP’éi A atqﬂ‘ ° PHASAI ST o PSt 8Fﬁ%%nl%°rtol | er
conpar es the hegqiesgttheatamestt kaduapasut ed val ue by the neasurenent unit,

and controls the trapsm ssion arder _ha C '59% r.es 7. The
base station of Cla?ngﬁ?n?qﬁ% %S% ggﬁ%?i%ﬁﬁhﬁyi%%ﬁeggﬁgg%en &%igbé%ﬂ |6hred
t 0 measur k0 comensnassoon cuadeirt yofor thde peakesst Feor uesvertyer eilpsshibigshcket

classificall ok LeAd BhoRa L khfle RKeIUAN byaly Kea0LALAN E1AYAR

packet in at m SSI on storing the packets, when a neasured
val ue by the suvasanteentyrfmipackes.nore than the request value. 8. The base
station of Claim1l, wherein the transm ssion order controller controls the

transm ssion order such that a nunber of 15 the quantitative guarantee type
packets transri-t Thel basafitetiphert Kdedfed - sthpreino the ntaRgiss ipachieter

satisfyingst heohRayesér Vad Hes fhiotheybase thbakhamt OfatGhal Budrahted hefpe
conprising: a radio resource ass%mant unit configured to assi gnnraﬂ_{eo 20

resources for PArEAt ni Y9 Thg thfe PRERELS t UERRATRfck &R R¥DIingt

transmission order.

3. The base station of Claim 1, wherein the transmission order
20 controller controls the transmission order based on a quality of

service class.

4. The base station of Claim 1, wherein the transmission order
controller controls the transmission order based on radio quality

25 Dbetween the base station and the plurality of mobile stations.

5. The base station of Claim 1, wherein the transmission order
controller controls a transmission order of a plurality of
quantitative guarantee type packets having same request value,
30 such that communication quality for the request value becomes same,
among a plurality of mobile stations receiving/ transmitting the

gquantitative guarantee type packets.
6. The base station of Claim 1, further comprising:
35 a measurement unit configured to measure communication

quality for the request wvalue, wherein
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to the transm ssion order. 10. The base station of Claim9, wherein the
radi o resource assignnent unit assigns the radio resources to.the
guantitative 25 guarantee type packet based on the request value. 11. The
base station of Claim9, wherein the radio resource assignment unit assigns

remai ning radi o resources to the quantitative guarantee type packet
existing in a transhitesForgu-35irPe PTABF §PBF¥?£#%4N¥%E§€FS?SFh f Faguest

assi gni ng t he vhadeGri tHes Meaees el 1@ B aRkitaisuremgtanaitgeadd penpsleet and
the relative guarantee type packet., 12. The base station of Caiml,
further coneranBFa%%F T SEAPRGPRFEY Worft FOUPREIY &4 -t he request
value to a packet arrived froma core netwrk, based on a quality of 40
service class _for, the gaoket.in t egig{e net_wo wher ei.n .t he packet

a

classificabior ‘unff REIEFHEL a0 "‘ért§85%§ért?ﬁ99ﬁ&f&8§f val ue into the

quantitative guaranaemeaypeenpankeinit aobfdfigassd ftesneagquaek eommohiadtiached

t he request Valﬁﬁ'%ntﬁ tﬁg} 5 relative uarggtee type packet. 13. The base
station of O &RATEEYiERY nEt® ESFBPPSI Y % #EFEPH nation unit configured to
determ ne a qualitythé paeketcelakassicatimpncourinetawtiraiiegr stqaicigetthenhi ch
has been 10 received froma nmopile statign .and [S.t 1 t he
Core networ k, CHECEHERR TR AR Fre yRedbt Rl et GraflehEsh 1 BT VELE R0
type packd® ostbhéngeahat packegsarndrenee mepperpdvkdtue byitheAmeasiiremamivtmitcat i on

system conpri si_ng;.... 1 [ Q] f QR | e stations; and a base station
conpri si ng: aiﬁagﬁg? @?%§2¥#303?P%%9d%|t configured to classify packets

received/ transmtted from to the plurality of nobile stations into a

quantitative guargRlgesd YRatRBRKSE dlaMhNg, urdk-diR0WRS! t ¥ 48 sk@bn order
conmuni cati on quallgx or a relative guarantee e packet not having the
3

ntee ty
request val ueCoakgo Fmﬁrgém%wo‘ﬁra@?sr@&ﬁlpal%fercaﬁ?lilgt@@édammbe’arﬂfro| a

transnm ssign @hdefuAftiithe iPackRirtinkeb B4R PabkatssS tbhfshi TN idliftVeime
guar antee type packet and every classified relative, K 25 guarantee tﬁpe
packet _ becomes equal to a number of packets satisfying the request valiue.

9. The base station of Claim 1, further comprising:
a radio resource assignment unit configured to assign radio
20 resources for transmitting the packets to the packets, according

to the transmission order.

10. The base station of Claim 9, wherein the radio resource
assignment unit asSigns the radio resources to the quantitative

25 guarantee type packet based on the request value.

11. The base station of Claim 9, wherein the radio resource
assignment unit assigns remaining radio resources to the
quantitative guarantee type packet existing in a transmission
30 buffer for storing the packets, after assigning the radio
resources to the guantitative guarantee type packet and the

relative guarantee type packet.
12. The base station of Claim 1, further comprising:
35 an attaching unit configured to attach the request value

to a packet arrived from a core network, based on a quality of
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15. A communi cation nethod conprising: classifying packets received/
transmtted from to a plurality of nobile stations into a quantitative
guarantee type 30 packet having a request value for comunication quality
or arelative guarantee type packet not having the request value by a base
station; and controlling a transm ssion order of the packets for every

classi fi ed quiREYeR A Esfudrantae P?‘H‘éetp&@kéf‘eaﬁ‘ar%\}b"‘rty’orﬁ hekstt i ed
relative guarant ee tydpaprekelabyitheatiasausitodlkifdds a packet attached

the request value into the quantitative guarantee type packet,
and classifies a packet not attached the request value into the

5 relative guarantee type packet.

13. The base station of Claim 1, further comprising:
a determination unit configured to determine a quality of
service class in a core network for a packet, which has been
10 received from a mobile station and is to be transmitted to the
core network, based on whether the packet is the guantitative

guarantee type packet or the relative guarantee type packet.

1l4. A radio communication system comprising:
15 a plurality of mobile stations; and
a base station comprising:

a packet-classification unit cénfigured.to classify
packets received/ transmitted from/ to the plurality of mobile
stations into a quantitative guarantee type packet having a

20 request value for communication quality or a relative guarantee
type packet not having the request value; and

a transmission order controller configured to
control a transmission order of the packets for every classified
quantitative guarantee type packet and every classified relative

25 guarantee type packet.

15. A communication method comprising:
classifying packets received/ transmitted from/ to a
plurality of mobile stations intoc a quantitative guarantee type
3¢ packet having a request value for communication quality or a
relative guarantee type packet not having the request value by
a base station; and
controlling a transmission order of the packets for every
classified quantitative guarantee type packet and every

35 classified relative guarantee type packet by the base station.
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