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. 25 essential.

(.. Furthermore, it has been thought that Internet protocol
(IP) majr 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 guality in a mobile station always varies according to

interference caused by variation of Propagation path environment



speci al consideration, which is different fromthat for wred
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Accor di ngly, packet transmi ssion bet ween the base station and gl urality
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by Ono et al., Institute of Electronics, Information, and
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 values for

30 communication quality, mobile stations requesting only
predetermined QoS, and mobile stations requesting specific
request values for communication quality, 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



exanple, there are cases where the request value for communication quality
in a certain nobile station have not been satisfied, wutilization

effici'ency of radio resources has been |l owered due to assignnment of excess
radio resources to a nobile station 5 requesting a certain class of QS, or
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I qua_nt itative guar 31{1{ e&f&b‘&e oan:hgt Ip}'esg’nt 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
k packets received/ transmitted from/ to a plurality 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; 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 radio communication system and base

station, the packet classification unit classifies packets into
35 either a packet having a request value for communication guality

(hereafter, referred to as 'quantitative guarantee type packet’)



or a packet not having the request val ue for communi cation quality
(hereafter, referred to as "relative 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 ative guarantee Therefore, when _various nobjle st
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iljagramillustrati a con |gurat|on of 30 a base -station according to the
enbodi nent ofakha seAatatioR®ntion; FIG .4 is a diagramillustrating a

process fj50m packefy c&hﬁﬁﬂf&aﬁi‘brﬁﬁ@@ﬂéﬁ Io&gtﬁ& dent imrditacandniirieat of
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present 4  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 DESCRIPTICN OF .THE SEVERAL VIEWS OF THE DRAWINGS
, 25 FIG. 1 is a diagram illustrating a radio communication
Qif system according to an embodiment of the present inventien;

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

FIG. 3 is a block diégram 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 block diagram illustrating a configuration of

a mobile station according to the embodiment of the present



invention; FIG6 is a flowhart illustrating a procedure for a
comruni cation nmethod when transm ssion buffers are divided by nobile
stations according to the enbodi nent of the present 5 invention;, FIG7 is

a flowhart illustrating a procedure for a comrunication nethod when
transm ssion buffers are divided by QoS classes according to the
enbodi nent of invenfi@sent invention;, FIG 8 is a flowhart illustrating a

procedure for a 1 jcati d nSl SSi r
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present ilgvencgcimqnqmi%ation method when transmission buffers are divided by QoS
classes for the quantitative guarantee type packets, and divided
by mobile Etations for relative L:;uarantee type packets according
to the embodiment of the present invention;
FIG. 10 is a flowchart illustrating a procedure for a radio
20 resource assigning method according to the embodiment of the
present invention;
| FIG. 11 is a diagram illustrating a situation where various
typeé of mobile stations coexist according to the embodiment of
the present invention;
, 25 FIG. 12 is a flowchart illustrating'a procedure for a
(w transfer speed control method according to a modified example of
the present invention;
FIG. 13 is a block diagram illustrating a 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.



DETAI LED DESCRI PTI ON OF THE | NVENTION [ Conmmuni cati on Systen] As shown in
FIG 1, a radio conmunication system 1 conprises a base station 10, a
plurality of nobile stations (A) 20a through 5 (E) 20e, and a core network
30. The radi o conmuni cati on system 1 adopts a cellular system The core
network 30 adopts Differentiated Service (Diffserv) as a QS control
method. Diffserv is a nPEHATLERVDRSCRIZEAONOOR THE \ENYVENTIONNt | fiers shown
in FIG 2 cali(%qmﬂffggg_ %9 ints (DSCPs) for identifying QS 10

cl asses to packets each” node transfers the packets or perforns

schedul i ng for tradsnshamoinFiSedl o nadiommamupisaitden sys temdncomridises.
Note that in r Ol a R0
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QS cl asses spe ed in Intserv Include Guaranteed Service
Control | ed LdHgfegenyiateddSpevices (BLELSVRY) 2% add9S ofpr hedch

node, requesty iFs@Q LAUCRE LIV uaﬁiéﬂre&a%ﬁu ?%kr@aegtiaiénuﬂ@fs Rhewhdi ng
the qualities correspondi to the request values is possible._ The forner

Di ffserv has iahF&dvancatted %&ffﬁﬁ’é" ﬁ‘PGEé%%lnéiﬁe@BS%Paﬂ Fer iidsr&ERI NG RAS ¢t

can be u3pd idldsaegarcpadite it A Kﬁchn%@@%hbﬁer@'tﬁéiﬁbket@%fﬁe)t‘foms
guar antees qual ity by S class unit. On the other hand, the latter

Intserv has abediaing woﬁanamaﬁﬁmsbaé&dr g8 R ORER: BTPKLIeL R PBFBAt s

for communi cgdckat.quality may be provi ded between each node Meanwhi | e,

(he recoptton si deMABY HASGER/ RRCPLROF Uy SPo HPBECLeS AEPEo sOSHIRI 0
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Diffserv i s usedikrementsoifipke copmaniocatidmtquausstby auséngi ae raseordéng to
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f or comruni cat1on
Intserv include Guaranteed Service (GS), Controlled Load (CL),

and Best Effort (BE). In addition, between each node, requesting

20 request values for communication quality, 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

k. ' 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 contreol methods may be used

properly according to the requirement 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 1is used for a node that requests a request value for communication

quality.



6 Aplurality of nobile stations (A 20a through (E) 20e use various
applications, respectively. The nobile stations (A) 20a through (E) 20e
request different Requirements for QoS or requirenents for comunication
quality. The m)bl le station (A) 5 20a has a request value for com‘rum cation

quality such as 'the average transfer speed should be 1 I\/D reater'.
In addition, since® @lyzakétyiefapohile (ﬁi:attéopﬁe(ﬂirbspﬁeﬂé‘toalg A’?’ez%?i n

the core netmﬁ@aﬁﬁéa«@ﬁﬁg £fedSectiray EFmspepiid %@éalt.mo& fiagesoa
shown in FIG is provided as thé DSCP. The nobile 10 station
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‘quantitativ ea@léh?dg’é“i:f&méﬂé&?s?@@d lsBohPa Pedl MBPs br ddateihat irhgdd_em&ﬁt
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stations (B) F-08e rE¥HIdL’ B8PT %ﬂ‘feé’s GEnERA PIF 1 nTRE Mabidss |
Ctation (B) 205 @*@%ﬁ‘?"%ﬁ?ﬁ&m *“fge‘i? *“";p;em‘“’gﬁ'“aﬁiﬁ’é‘m”ﬁ a
2. Th bi | V€t & SIRRE ’é?q‘&:‘é%%rs PRed §QOREI LE PP &F $1E0IFT <
SP]?\meerm : In Hﬁde%frﬁb:(agﬂddmﬂxhbgmbm beatians i )( BYa 20d |(s)a20:cesa1reerv
t t t.hat

Couest val udTge ERREMERRVoRL A 8RR xETHERY, QiR T AR MRt
stations (:3) Qiireaffpr20eefernkd Dp 28d° quantitbitive g;mlanans type mobidg t he
re uest uegf 0 r

q ¥3 % {jm; »ﬁﬁ{) AhAUathd yrézguéél? \géi&eesf bfé%te b hriath 13 t38n

"relative guara Ile station escri varl ous
nmobi |l e stati mllwmitlm' than theBirensfenspend( m)arzemm&?,rtéquéﬁﬁr dglany

predet erm ned, §t% RBY B i @1 E8IUGRE ¥RhiEFe [ A moBRTYNLEALiAN
quality, the IQ?S' até)(;esir?se (lB)l 20b and (ﬁgE#ﬁZ%e rtlanquestl n or? may
pr edet er m nedma;ggaga request value for communication quality such as 'the maximum

acceptable delay should be 100 msec or less’

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

N 25 in FIG. 2. Inaddition, themobile station (D) 20d is a hest 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) 204 are mobile
stations not having the request value for commmnication 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) zdc requesting the specific



and the nobile stations (A) 20a and (C) 20c requesting the specific 7
request val ue for conmunication quality, coexist within a cell 10a covered
by the base station 10. A network provider sets and provides a QoS and
conmuni cation quality corresponded to the QS for every application;

al ternati vel yreQu&§¥ tRi1he"B8E ! Sonphifilcat 18n’ §MESLS bBExPSE %Bj.sttlﬁhi Qe t O

provi de a necesSary QS for running each application used %%/\qthat nobi | e

station, and A0R&ANSFRA BY dviedeaspsdAtdes 0 ceptnatvardnpuayidey 6atquand ty
according to pf&‘@idé‘sqH%&@%%nhﬁ;ﬁi%&iﬁﬁQidafii%ﬁraéd%sp%‘ﬁd%ﬁrﬁ& Rbigys a

Service Level Agreenment (SLA) with the network pirovider, nobile 10 station
users may be PoAVEET aPRLHFREIPTHe FdREFRET bYethe aSEarta dmmopidengtafoian

provi der. sTherbgfestsd Bid BAsd A th@E6hI®SEo EAPEdE b heReBIEKF0OEMIF rithiny
plurality of nobile stations (A) 20a through (E) 20e existin wi t hin'the

"~ cell 10a. FI zachaprihgatien Rsednpivgdbati Babdlet seatipmhasandiatpefvor¥ and

FIG 4 illustgadeaed g&-@@f&és fd QErRALK Séomminfilchak oh AnetiaquhbicBer#8id doed
by the base station 10. In _addition, 4 show the case ere the

FIGS. 3 an
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control ddyi aatierongess oy providt Bl degriaing, St inn Fub S
base station tk nEtwotkRNprovidavi ce 14 conprises a packet classification
nit 14a, a scheduljn nit  14h adio. re rce assi gnnent it 14c, and
;nl accept ance con'tJ ?8%5%5&?'5}?“%% rte:cgﬁgﬁf &%ﬂnf?li?la%%(’ﬁlgtgp%%&& to
C e mobile staatpilumali(:f\)ofzaabﬂ.himnﬁt:i(o!ﬁ)s PR 20=aathheugmt(e)n20d kexikheng h'
trlansnitter tra a C Ssi | a t t he
S LA el Qﬁg‘ n.%e}l 188 %‘Ziccc”‘ §n9gh§%1{r%ﬁ!e8 d éo%%%%%atg&’ off LRI

e
radio - resource assig anrt on, when a-pac
transmtfléd fhame tshetdionelhetanst FIS0 #oilhesinsliese asprocess f{ygm PacRen

t hrough (E) .arhi yes . bas ' , angmiter 1512
notifies t he%ﬁ‘?{aé’ ??ats?%ﬁsn%k§§2§%§%ﬁ%e%#éﬁegg)eeﬁ{ehat %%gkétoé vvlntlh
desti nat i ons,adgditdenarBIGHe 3ndhd |4 showt tdcasa) where thier bagh (@tirgelhave

arrived. The ¢f3B8Ak5 87 pddkdd SO 4 NPT ty! Of CmdPPId S&HAbh@N (R)FEPAY 1D
response to an acceptance request
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 l4c, and an acceptance controller 144.
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 f£rom the radio
resource assignment unit 1l4c. In addition, when a packet
transmitted from the core network 30 to the mobile stations (A)
20a through (E) 20e arrives at the base station 10, the transmitter
12 notifies the mobile stations (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
from the mobile station, and input from the acceptance controller
144d. '




35 fromthe nobile station, and input fromthe acceptance controller 14d.
8 The receiver 13 receives control information fromthe nobile stations
(A) 20a through (E) 20e via the antenna 11. Wien receiving packets with
destinations, which are the nobile stations (A) 20a through (E) 20e, from
the base station 10, the 5 nobile stations (A) 20a through (E) 20e transmt
to the base stati JhelFaseives LdnGcRdvesn CoBGERL adnfAFBR HARN e ddi®di ng

the QoS and iminseations Q! ida/ thheegRf(ESr 204 @iar 1R ah@eAsa '190S wWhen
information') or information used b he base station 10 for _determning a

t
transm ssi on XRESVieg twlifé'@xe‘t’i'@hgﬂéﬁﬁ’éﬁi%-r efRitedarg dde sBRld& i ng

i nformation' )gtabthenaf ¢A$ 20d1@hrb8ERI MEY 23,1 £6&h U8 bASe CS¥HYidh L amaat i on
such as QS information or scheduling information transmtted fromthe

respective@ mibidessietdnesp3) 2% t Hitangh (B) 208 traespitei cthe bpge

i nputs the cqitatalonl 19 ebABEbDANFEERAYEsh [ EQBR BREI dRshREl bereghTdiBlithe
stations (A) 20a through (E) 20e to the packet _classification unit, 14a and

the schedul i (PSUAPE ERpMuUREatiqn ayelity3(hexepftasy Fefearad w2 dhe@Fon

request fromihfehialteofit pt bSNinfohitativfeinéed bF thAPUbSsé hetdem ved for
connection request .tQ the acce tange cont.rol | JI%S 20 The buffer_rt 15 is a
s. thgy R i 8T+t he

packet st or ad® TeRAPENEBAT PP S0 S8 B e OTFAEK HE
buf fer l1%0hasxeXepledal td yasf 'ddhadalisgi dnfowimbeisn1pl t Thenglot&N. tAe

lurality of _transm ssjon buffer 51 through 15N may_.be divided b bi |
Ctation LA ZESCARPBUGH (EFSObETr tBY GRe Rl AR oA A t§5 007 oo on
buffers 151 timfoughtibhl are sbhediddniy imformationt itoanspit@&Daittmotgh ( E)
20e, th ' l,SSi,9n huf f
Enansmitteq CeeprEtrEe MBER ALY O 20 barblGR ) 200 CHERSRRSIEE”
the ot her hanid, imbehstHee congneli tnfgmatioherecabied firomghhd Si¢spestdvei ded
by QoS Chéss%bigg thaffoﬁ%C:(h‘]e 56&”5&&%%&?8{3%‘{ f el 1%%&%@“%&@’:\'

store a packet Dbelonging to thé respective asses. ernore, each
of the transAp§sifhcatienunit §sagpdothshsairdulingiznidhbdip- | AhFmeceaver

classified i 1503 £sd Hlceliv@8IHThad! QhdddtithSrdfuest ERERWORoDPIe Btation.
The receiver 13 inputs the received connection request to theé
acceptance controller 14d4.

20 The buffer 15 is a packet storage unit configured to store
packets. As shown in FIG. 3, the buffer 15 has a pluraiity of
transmission buffers 151 through 15N. A plurality of
transmission buffers 151 through 15N may be divided by ﬁobile
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 quantitative

35 guarantee type packets or transmission buffers No. n+l1 through

No. N for relative guarantee type packets that store relative



for quantitative guarantee type packets that store quantitative 35
guarantee type packets or transm ssion buffers No. n+l through No. N for
rel ati ve guarantee type packets that store relative 9 guarantee type
packets. The packet classification unit 14a classifies packets into either
a quantitative guarantee type packet having a request value for

conmmuni catlorﬂ‘tﬂfzﬂﬁtﬁ? &¥Pg ParketSe guarantee type packet not 5 having a

request val ue. As wh@WpaéKetbEDss Br Hekt bn ¥HEN 10aCKeIsEifd ek IpHtdEtki B d O

the nobile stations (A) 20a through (E) 20e from the core network 30

arrive at theeHAeE 3aapbhtablve AEapaRtes tyRe RaCke T BAVIBE Afiqueptyalue

classifies anggy Ebmfehn Newtkitin B4 DL} bR re PaBiiRNfhhBén teée wﬁé pakcret tnere
packet or a rel ative guarantee_t pe 10 acket and store
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correspondi ng .t ransm ssi on bu as i hed bel ow. After the
classificati %P%Welﬂﬁtwgflgr%‘i ardyepatiEte i hpse c,s(ﬁarté'gﬁohgr nt§ r‘%r‘fg‘ﬁ%sm on
buffer for 15:1@3@,&!1&%%& wiiat 1 0d cobsbofiey ahyakived packet hatpadkber
classification_ uni ti ta:wﬁl aSS|f|es ach tr gm SSi 9{13 ffer i ntg %ither a
transni ssi on HEPFRFLESH %‘??\?@cgﬁ PEnt &8 %‘ée IrRERBES® HEFE been
stored omoa tpraa:ksm asdcnftdnafsf bt im anborie gt nget rapsaniasioa bypfempasket s
have been st re nat.ivel e t i | | may
classify and%s or ﬁle%%%‘ g%c%étsytli%‘\g'atggrl%%?é%ndf Asassﬂtrgr?gringéﬁ&g'# %ﬁ % %ﬁ by
storing each daski€y anghskexre pnchet@nn@p@mbslgmdiagsmmsmqnm:ffénr

every Mobil e aS\aldcnuBh bolofY ¥ EPSul Fatuelbh8esl Asldangyaachypacket

ag either a quanti I ve guarantee type or a relative guar ant ee
pe packet. Stoveseeapbcpbdcked [in a korpaspendigicadrrnenissbon inififerqgor

classifigs 2 digeheinden 98ython Qb LALOT gpLien oLOTRLl MBI epaticat | ons

(A) 20at E) 20e input fromthe receiver based on

i nformati on & éhéac%i?rhénpaclw@t clagpiifiesr each trapsnisslobreisohatag
transm ssi on ghtera {2dnsdd NG dEd0in GHEEN qumahltstﬂ@bhaﬂaﬁéée 2Pse

through (E) 20e or for every QoS class. For examg t he packet
cl assi fi cati ®FCHERLE hpyve Q’qegs%Qqqeéﬂso%a transmission buffer inwhichrelative

guarantee type packets have been stored. Alternatively, the
20 packet classification unit 14a 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 l4a
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
mebile station (A) 20a through (E) 20e or for every QoS class.
For example, the packet classification unit l4a classifies a
packet with a destination, which is a quantitative guarantee type
mobile station that has transmitted a request wvalue for
35 communication quality as QoS information into a quantitative

guarantee type packet, and stores it in a corresponding

10



packet with a destination, which is a quantitative guarantee type nobile
station that has transmtted a request value for 35 communication quality
as QS information into a quantitative guarantee type packet, and stores
it in a corresponding 10 transm ssion buffer No. 1 through No. n for

storing quantitative guarantee type 1cl)ackets Mor eover, the packet
cl assi fi cati crransmissign Ryffes Fped Fhpa®edonwint Fox M%%W%timlé’ﬁ is a

relative guahpiHa®RebliRpHdPiinatsSt Aidbidiat tHfadiit éEﬂél@.BEﬁﬂltdﬂM ungguest
5 val ues for comruni cation qual j tg but has transnmitted
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such as arrives, the packet c¢lassification unit assi an
store the pad®& StRTef Lhsif LIABAPHEFIN W% @‘& r’b*s]pézﬁa'f’ﬁgﬁé g
based on the slt%r@ﬂ:j Tl 00 iR Jedraitele agpé)SEBkatﬁa@théﬂatda@rmoeainmote
that Wen tRe ia%ﬁrl ved packet does not have QoS information and there is

no QoS infor 8%From the nobile station, the packet classification
unit l4aiomy cl assMbyebbher patleata pacetetawhich agQaSam:ﬂa:oﬂy:petrmtkecn and

store Tt in \LaReEE sl PR RULS 60110 0L, BESh I 6) 338 liba hes case

of the radi o “Conftint cat i on SYS Shown i n acke
cl assi fi cati enheader Mtk IqueSs LhFesnglzicie sgachi a4 DS@Stalrnave@ns}che\/\lnmhe’ar e

e nobile statl ' u [ Y u e; e
(Gckets. and Spsiispatadludft) I nid c1aBbPe Y detne/Srd BBULERA VD
t hr ough No. . rkrepsmissiomduifezrntor &t pomg&m@éﬁ@eQﬁ plagse keased 9gvkhe n

FI G b5 agglst hﬂfomé{%xp%%ﬁt as s hiceathod ﬁmlthelgacﬁé@s%ftbeﬁh&@c kets

W th destlnatlons whi ch are the nobile stations (D) 20d, and

(E) 20e, int¥hesl B¢ Ariyadapadiet (oes ek dave Qof) 1§‘F8F@§t%%tﬂ“§0 here
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rel ative guarantee type packets_shown in FIG_ 4.
classifiéation unit 1l4a may classify the packet as a relative
guarantee type packet, and store it in transmission buffer for
20 the best effort class.

7 In the case of the radio communication system 1 shown in
. FIG. 1, the packet classification unit 14a classifies packetswith
déstinations, which are the mobile stations (A) 20a and (C) 20c
into quantitative guarantee type packets, and stores them in a
25 corresponding transmission buffer No. 1 through No. n for storing
quantitative guarantee type packets shown in FIG. 4. Inaddition,
the packet classification unit l4a classifies packets with
destinations, which are the mobile stations (B) 20b, (D) 204, 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 clagsified relative guarantee type packet. The

scheduling unit 14b controls the transmission order of the

11



The scheduling unit 14b is a transm ssion order controller that perforns
scheduling, that is, controls a transm ssion order of the packet for every
classified quantitative guarantee type 35 packet and every classifi ed

rel ative guarantee type packet. The scheduling unit 14b controls the
transm ssion order of the 11 classified packets stored in the buffer 15.
As shown in H:ﬁséhf:.éd)pbegéfs Wtolredt he WohediEenglauniae dHwiiveSIRrifQrity
packet i n & tFanSRPEy; Bhehy qere "FrBearEnd HE D A Ty WA 8 e
ga;:ket_s ar et %gx{aftfua;gﬁfbtgajammbp t%pe patieet oveds, reldﬂvsc%nmtdnim tynet 14b
et erm nes a antitatiyve rant ee e et i ve
guar ant ee typ%a‘ﬂ%c et® n 'ili‘?él%m?‘FﬁHg% 5 dé% g%lﬁ %rﬁ'ﬁ#ﬁ{j{%@

t ransm ssison dquiaienteeheypes pheklets ageunivenlighoet prnmrcb&y-t fin cthearswisis,on
bufer 15 ard's FRREREa WH o oo PhENRIIE chaRCbAt el Y Shatihias | e
The schedul i rlgypmlphckébstdm beﬁbre)lrsaltattdvmmrqmeohmdmc}f@ﬂ:ﬂm the
quant | tative gUal AR ohy BEABACKS! Setd. .@ﬁ@ﬁﬁlu@ Dandifids sbAPEADE ] Qg the
transnission oraer e quantita arantee type packets so as to
guar ant ee t hesatmﬂlﬂsmwanuedmoﬂewTIﬁJm&ahedrraqlﬁalﬂ-ﬁﬁyon Rudexespeh &hathe
schedul i g un&ﬁe - Ko DL GERANURrBAREECL Fd DackeRESEk a5 ) 2n0Bhe Hudrle

quantltatlve antee type packets, as s
consi der at i on'l5 e tlaﬁnaﬁé%eérnm“gﬂt ke thsorpiative puasapipge metnﬁ%ﬁ (E)

20e 20 or fairness ﬁ@%hteaﬁl% EAAS SEfD t@%orc%r&%xs the fAkldieasioanong
the nobile stations or (S cl asses may be mai ntai ned When consi dering the

( ai rness anpmFdsrofdbel@aptatabhve raFaRkes YRS Pagkessne file sRpalingan

controls the dr{iatnslrﬂbSdemro% dehe Stedndkiadsiohe ogdiali b eshé Ofuaititat ive
stations with the same 5 QS class can be the sarrg In additi ,-%he
; fgas o

schedul i #§ urﬂ"carfﬁ'&e@om%lpécl‘ﬁ? 52 A8 i SPBRART Hfe FRE FHSSS BR
difference i rbonmﬁﬁ%mtasnomappwl Uﬂui‘tl&&nﬁiﬂng thlse smimdmmgaunmns 1tbom

i ncreasing. Wen con I derin rness, a Iass
schedul i ng urﬂ’fefffl? é’n???ﬁ%’ gh g‘ﬁno?’a‘g?r ég(?s fhe %ggﬁ
specific di ffgﬁaﬁmetelentgplalpdcyteanungstdlmmhnl PIG! att,i ehish consideration

for fairness among the mobile stations (A) 20a through (E) 20e

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 £rom

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



wth different QS classes. In this manner, the scheduling unit 14b
controls the transm ssion order based on the QS class. Note that when the
transni ssion buffers are divided by nobile stations, the scheduling unit
14b preferably controls the transm ssion 35 order of the quantitative

guarantee type packets with consideration for fairness armn& the nmohil e
stations. O Héreh she trangpigsior hutfieqs aspofivided iy Hof giloraes hPews

cl asses, the s&ORAWHGUnERi 140l PR eRebBIR YNGR BhE £ i B8BEHH SSHAUY
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14b, for exar@gﬁ-nesqpm,dog #nd '@os M1e%ises . or der determi nation method such
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request va& ues for EPE jetlgualtheyScherldes: FBLt 14k Rl&.on
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10, to each transm ssiqn_huff accordl actor L.n thi
case, the schdthi4 gs@ﬁi lZB.eLZLb efefabfy %% oéfs qg\gﬁng r%n’fserﬁoilgf:gﬁ >
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request val usvlbemomssusw\e:oséﬁeen@mg suptahlsl ﬂtﬂyum qrﬁ)bﬁﬂéo HEHNFRES
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the sane request va ccotdingly, since the base station 10 capabl e
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In this case, the scheduling unit 14b preferably controls

20 the transmission order of a plurality of quantitative guarantee

type packets having fhe same request wvalue for communication

quality such as transfer speed or transmission delay, such that

the communication quaiity for the requested request value becomes

the same, among a plurality of mobile stations receiving/

25 transmitting the quantitative guarantee type packets having the

(_ gsame request value. Accordingly, since the base station 10 is

capable of providing the same communication quality 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 gquarantee the request values

for communication quality, and controls the transmission order

of the gquantitative guarantee 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

13



30 In addition, the scheduling unit 14b applies a transm ssion order
determ nati on nethod such as Wi ghted Round Robin (WRR) or { ass-Based
Queui ng (CBY so as to guarantee the request values for comunication
quality, and controls the transm ssion order of the quantitative guarantee
type packets with consideration for 35 fairness among the QoS classes. WRR

is a nethod ot REedeterpingd qufen “ﬁ&PgoFIEﬁerR%y‘%P(?finngbi%Pﬁﬁ%g\“%c’f"lﬂi%f

each QS cl asgeddirck? foPEOEE) Qabﬁh.ﬂédst%ﬁ:ﬁl@ﬁ dedoraihfaFEheprbadt e milinea
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g | i ng
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the recei ver 13, as scheduli n% i nformation such as wej ght ctors used for
t

WFQ and WRR rfé%%&§eaﬁﬁc%+‘é?fe @PnFﬁeﬁchelrié’gu%Eﬁc’r’F%?l%s& Y ods.

I n addi tion, #ditoseheskd £88 wirdi dndlWRR aerh68s andFredataimihes iodeos dekedof

t he quantltatlvem%gar ant eelﬁ%/t? ackets so 10 as to guarantee the request

val ues for 2AoHR }i‘iﬁo Susing the foll owi ng nmethod, for exanple.

Wien the requested Ihequeditmw,l uehkes, sétf&dnﬂ)m@’plﬁnitram‘bfecospmtk the

scheduling unit 14h ontro (tépg: trans g_n order such that t nunber
p
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becomes equalast o gharauﬂbe lthefregaeketvsalﬂeblﬂiryazmgnudi@mtéqn estlybyueingor
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as‘ "AT (ns he "nunber itatrve guarantee type packets taken
ut fromthe quaarl:grl:amvgrmtﬂ;fam@eestﬁw rpckedst transmicttegyinamturd tt fpee

packets gt h#e'?:%még a!IBéHtwﬁ&nﬁéﬂHfi,fackatggatiéegiﬂ@eﬂet»caeaém: Yhedei n a
unit tine O I'S glve

he si ze packet Is given as '
(bits)'. In tiers hesetrangfarograqd. MenRe FReGficllyd \heFASNSVHT o ng

Expression (Ihahtisativd!- @darar@@& @;rs%@npéaaeﬁ Shadt ai pegubyt m;.émeylﬂgr
Expression (1). According er ackets 'n' sati sf
Expr essi on (Fpmmunication quality such as 'the average transfer spegd 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
K 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 numbe:.; of packets that satisfies the request value.
30 nk/(ATX10"?) 2 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 1l4b determines the

calculated minimum natural number ‘n’, which satisfies Expression
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I's the nunber of packets that satisfies the request val ue. 30 nk/(ATX10-3)
Z RX103 (1) n Z RAT/k (2) The scheduling unit 14b controls the

transm ssion order wusing this Expression (2). To begin with, the
scheduling unit 14b calculates a m ninmumnatural nunmber 'n' that satisfies
35 Expression (2). The scheduling unit 14b determ nes the calcul ated

mi ni num nat urgb nupbetne Mumil O A &aftgega%&r&wa{h tﬁ%.n(s@l.ttéé #Hén

nunber of pac s taken out and transmitte contro
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nunber of packels rox d%%ekmfné\&?'rﬂﬂz{befza%géacw "APPLYI Af LRE ghtaRSEESSI ON

order determ nation nethod such 5 as WFQ or WRR using the weight factor.

As a resul t, ¥hen ApRdFdnongheinansmg sagn coriaodetpemingbigmimeshed widder

such t hat _.J,heag%ﬁf:roromuggg_héamé/q,,&léq,rta%ggortype packets can be equal
to the nunber of packets satis request values. Therefore, the

base station 10 carfSguar BRFekL ¢ h@qose%%ﬁ}@ﬁnwa}n}és ¥h nameentaali dhe

qual ity of quaRiddmldei®n HAAREEE thiPEnRMRIeT of Quadtitiive &Glsraﬂﬁyermm
natural nunmber 'n' satisfying Expression (2) is determ ned as the nunber

of packets tERhpPackehsFany e emuelcte Whemwher: of pasketfsatisining fdeon

order. Accor didifilest vABuSRAS eTREDEE e 1 0h8MaskI Seiilonlbo LBR qiisdahitbatdnee
guar ant ee type packet from being transmtted at an averafge transfer speed

that gredy VRtUPRqUeSt GaMTRRicai @ nafudtthEntotex FERIH VTS o

resources fr Ogﬁail%irﬂ:@euﬁfﬁb batke f8anTint &ddMe oy 2E 1R 2 8 1 iR i aRaE K E tnumber
transm ssi on.

the b t 1 th di
more ef fecti vel y,Safét } &nﬁaﬁxpgﬁﬁgffg‘f Ir’%gldﬁ’ F@%ﬁ?‘ge rg}#gg)e%g%%urces
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t ransm s3iSon Wredgnaotitamivejasractan divpapeckey pfirqrabiins travbmitited et i f
all radio resplinoes, hayeaheel: upedaURaR oflelay LML AN AL Alfebl 3330E5ST 0N

order of the quantit
and may prevent excessive radio resources from being used for

quantitative guarantee type packet transmission. As a result,
the base station 10 may use the radio resources more effectively,

20 andmay reserve the radio resources assigned to relative guarantee
type packets. _ '

If radio resources remain after the transmission order of
the gquantitative 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 quantitative
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 guantitative guarantee type packets. Therefore, the
scheduling unit 14b determines whether radio resources remain,

35 ©Dbased on the notification from the radio resource assignment unit

l4c.
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guar antee type packets, the scheduling unit 14b ends controlling the
transm ssion order at this tinme. Note that the scheduling 30 unit 14b
receives notification of the amount of remaining radio resources fromthe
radi o resource assignnent unit 14c, when the radio resource assignnent
unit 14c has assigned radio resources to quantitative guarantee type
packets. Therefore THehe scedhidulnigng umditt 14ib deirefeirably whebheroX=sadi ithe
resources re 35 b e t e} fro th
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quality is not necessary e Sc ul'rng unit
ef fectively mrreqteesthevaluemﬁced ¢omivnicetdoncasabity ohs r oot ngceemry

transm ssion i 14b
may use the trans(,ﬂf111 lgﬁa |t§e%%gglhﬂ?§hgl 0] (B:era'tr"r% e%gtc\ﬁggnﬂ?hﬂ 3%% ttgteatlon
10 and the rsimidieid; daddbi reseurgdoy CANtrodling dikgh trENsRYesten orgd¢iro
quality. jphe.paehedt! {KW r4Rih AP iTRY Ubite rs%ﬁ@ﬂﬁiﬁfgl%ilt' i nﬁ?%é"%h@ Bi t

Error Rate (BER) or a Signal to Interference Ratio , or a
dat a recept i dFdEfiedr guadity %tP&dFéd%ﬁraﬂhaﬁ’yel PREeRsy @Pebaﬁrét@éﬁéﬂul i ng

uni t 14b al soaghesd raspeepivempriie Ha?ﬂ%ﬂsszPQOaOfﬂﬁéuéﬂ (E:Eezdeehﬁt'Ve
guarantee type packets wth consideration for falrness anon

ké:llasses as ’ié}ﬁht%‘éu@a%%‘l of The SHEIRLIRATAIE IAPIPER 8. IE%F&Q%QE ityn 20
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on the Cl.a . It1o t he sche N nit era control s

The 1y andr: Suidyoo( SufS ok & Hag FrESr i, FATLIY FothemmEnaia aratt EFhe

nmobi |l e stations i nmheheﬂn@régoStné ass:heaﬂmrtgwub:aselabataleb fefprabky abl y

controls the tr 25 ord for | e |ons I n |ff rent QS
cl asses, wt [FOR¢ ? gﬁ%ﬁraﬁ'sf"l %gﬁ& § cPAR-=€ ﬁ
addi ti on, packets with’ cons:.deratlon for fairness among the QoS classes,

as in the case of the quantitative guarantee type packets. 1In
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
quality 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
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when a plurality of transm ssion buffers are divided by nobile stations,

t he scheduling unit 14b preferably controls the transm ssion order of the
relative guarantee type packets, based 30 on the radio quality between the
base station and each nobile station. On the other hand, when a plurality
of transmi ssion buffers are divided by QS classes, the scheduling unit-
14b  pref er abtyassmitssalon bblei el ative goadenteé tiype patiedts,ebagedromt ee
type packets, w th _consi on for fai [ness, anpn t he 5 cl
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assigning radi 0 resources B0 FS PTOH navih imumTa
bet ween t he mmnr@@umgﬂaeﬁfmmqmsmﬂmmalny imp;rtsrfe@r SPrecHF atethhd ti ne

of det er nigni %%t%amé%éaﬁ g{efrﬂaf‘% fﬁ%%%%ggqua%%ﬁya g.t%n&a%%lﬁgerage

transfer spee or a specl I 0O resour
usage 15 ef fihg aasimman rgﬁ@o;bedaeﬁemmwwdeﬂawee pftthe Mpstant/apepushod,

hovever, it Cafudd¥ereaséed At Q{H)Qﬁ.fn& e B@ﬁeﬁmﬁr{gaghé’ r%%%i&@fon %E:ﬁer

assi gned to a nobile station having poor reception quality i mprove

%\?e fai rness @14 tihmsMeasymed oRdser @f thhes aviesaget tdangget | épg%t f@Msat han

th the Max.ggedisAelhogeridy. Wr@x@:‘é@i‘dlﬁﬁ[@y SC'i!ﬁé“'faRﬂLdJntésétﬂﬁbéoﬂkaQéS the
transm ssion order of the relative guarantee type packets using

transmi ssPon SEFAGEENGE T AT AT WHFHAASRE CLMATeIWHRRTBRE Mago G T H‘Eth"d
consi der at i OmoweSerf, ait liﬁﬁlsiﬁ@ﬁtgsd tRe GPpotitanseses st th@io trleeotedesiul i ng

unit 14b may use schedul i ng q{’ﬁ-é“ g %P fﬁlgm ltlhe nobil e stati onglgfg, 25

20a through (BF 26 PREhI AR QP PaYANS ROOK FERRPtiRp qUAlity.
and improve the fairness of transmission opportunities among the
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 determinaticn 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

o

information such as the reception gquality 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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information such as the reception quality including SIR used for the Max.
C/'| nmethod, and the weight factor and predeterm ned transni ssion order
used for WRR. I n addition, when using the PF nmethod, the scheduling unit
14b neasures the instantaneous 30 transfer speed at the time of determini ng
the transm ssion order and the average transfer speed for a specified tine
period. The sclpautingtiune tguibdanitieat tws pdeket siwiadh ﬂéetmamgm'ssswmmr der
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rel ative guarantee type ets wt esti nations, V\/mc are
stations (B) mﬁetsl‘@ltlﬁ))ie%ﬂnamﬁ( E‘)Thmarqiﬁéierla@llpi)l& statiens 4Byi2fbrent

uni t - 14c jassi @S Jedi @nal egpUsges for transmtting packets to the packets,
according to the transm ssi on order of the packets controlled by the

scheduling unit 148e TRAICAHIFIEEEUrASEIGETPRRMBALLUAAC PFE19851 gRdirhe

radio 15 reswé&&,ce%cmfdﬂfagsmt& tgadRe ks St Qﬁe%ﬁ&ie@ bBSoRaGHLES
i nput fromthe schedu reover, the radi o resource

ing unit_14b,
(eSe1 gnment S SRR OB e i KBS DPPBRTE ORGP L4 BB LHRPCHESEIARG ¢ he
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i nputs t ket d th 20 to the t tt
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assigns the radio resources thereto. The radio resource
assignment unit l4c¢ then inputs the packet assigned the radio
20 resources to the transmitter 12. In addition, the radio ‘resource
assignment unit 1l4c assigns, for example, a frequency band,
transmission power, or a time‘slqt as radio resources.
To begin with, the transmission order of the quantitative
guarantee type packets is input to the radio resource assignment
’ 25 unit 14c¢ from the scheduling unit 14b. The radio resource
('. assignment unit l4c then assigns radio resources to quantitative
guarantee type packets. The radio resource assignment unit l4c
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 resources to the
quantitative guarantee type packets, the radio resource
assignment unit 14c notifies that radio resources do not remain,
to the scheduling unit 14b.
35 If radio resources remain after the radio resource

assignment unit 14¢ has assigned the radio resources to the

18



25 unit 14c fromthe scheduling unit 14b. The radi o resource assignnent
unit 14c then assigns radio resources to quantitative guarantee type
packets. The radi o resource assignnent unit 14c 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 al | radi@uantiiatde® dvarenbeentvBedPaghatsas dihgnisegedhdirnadimi ¥ estur ces
to the quantpleliyidd!ehat:anshyBe: SRGEARE of R AR 1V8S M AL ment
unit 14c notifres that radi o resources do not remaln, he schedul'i ng
unit 14b. 35 packelki.o Thediransmisehan orderceftihe F&élﬁ‘élV%mr@éteasféﬁ@nrrent
uni t 1dc has gasianad then At £65GI £8810 dd¥irolBaguadindrl ey Gty ant ee

t ype packets, Ing unit 14b determ nes the transm ssion order of
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‘ existing in the buffer 15. Accordingly, the base station 10 may

3
5

efficiently utilize the remaining radio resources without waste.
20 Moreover, the radio resource assignment unit l4c preferably
aésigns radio resources to quantitative guarantee type packets
-based on the request value for communication gquality. More
spécifically, the radio resource assignment unit l1l4c¢ calculates
the minimum amount of radio resources required to satisfy the
_ 25 request value for the quantitative guarantee type packet. The
k radio resource assignment unit l4c then assigns the calculated
minimum amount of radio resources to the quantitative guarantee
type padket. 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 quantitative guarantee type
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the m ni num anmount of radio resources required to satisfy the 25 request
value for the quantitative guarantee type packet. The radio resource
assignment unit 14c then assigns the calculated m ninmm anount of radio
resources to the quantitative guarantee type packet. Here, a case is
descri bed where a quantitative guarant ee type packet has a request val ue
for comuni cakagkeBOlgualvey agici'as 'IrhdhdFecage .t thasreguepeem@sHoul® be

R (kbps) ~ or grealfieq aﬁénathbrrefoal%lﬁgv'sal&&efs%&oﬁvqm f{@ameat ssA68d gned
as a radio resource. The transfer speed of radi o channel between the base

station 10 an®¥RER$sIRsbi (4) stk i Gﬁbtﬁéngﬂvéﬁf a$odEfykpgs)EXpregsions hihber
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slots assigned to a quantltatlve guar ant ee g 19 packet is given as W

In this case, (+hdsasiadsto Fhe pamber ot ting Fée w%%lﬁtt%tiﬁﬂlﬁ&vﬁh?gr%%‘ssu on
(3) is satisf¢eie. EXpressi on (4) 1's obtained by nodifying Expression (3).
Accordingly, the number of slots "m satisfying Expression 5 (4) is
equal to the nurrber(“!‘ﬁ‘xi-iJ gtl"sx%q’iat satlfdfi es the request val ue.
(nCX103) /1 Z RX103 (3 1m/cR C (4x)The rad| 0 resource assignment unit 14c
calculates a mnimum 10_natural nunber ' t hat ﬁgtlsflez Ex$re55| on (4).
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Accordin ase station may prevent resources that greatly
exceed the dnenpacket adifecrrdnglibs the hissecgtablomi P oray Bﬁérﬁﬂé'éﬁﬁe;*xbeval ue

request value for communication quality. In addition, the base

station 10 assigns the minimum amount of radio resources required

to satisfy the request value for the quantitative gﬁarantee type

20 packet, to the quantitative guarantee type packet. Accordingly.

the base station 10 may prevent radio resources that gre'atly exceed

the amount of radio resources required to satisfy the request value

from being assigned to the gquantitative guarantee type packet.

As a result, the base station 10 can utilize the radio resources

25 more effectively, and may reserve radio resources assigned to

K ‘ relative guarantee type packets.

In the case of the radio communication systeﬁ 1 shown in

FIG. 1, to begin with, the radio resource assignment unit 1l4c

assigns radio resources to quantitative guarantee type packets

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

20c. The radio resource assignment unit l4c then assigns radio

resources to relative guarantee type packets with destinations,
which are the mobile stations (B) 20b, (D) 204, and (E) 20e.

The acceptance controller 144 controls the acceptance of

35 a connection regquest from a mobile station, based on the amount

of radio resources required by the mobile stations (A) 20a and
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from bei ng assigned to the quantitative guarantee type packet. As a
result, the base station 10 can utilize the radio resources 25 nore
effectively, and may reserve radi o resources assigned to relative
guarantee type packets. In the case of the radi o conmuni cati on system 1
shown in FIG 1, to begin with, the radi o resource assignnent unit 14c
assi gns radi ol ¢ bsRe ceghiah queasiivedt tvangnbl canantitgid veagraraniase ivoe

destinations, , Wil argnk '&%cEPPhﬁ@e EBﬁ&Qfﬁex( N a 2822306 o th%ofel‘.cé&hﬁexr adi o

resource assi gnrrent unit I4c then assigns radio resources to relative
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transmtter 12. The acceptance controller 14d controls the acceptance of
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controller éﬂ) i,nds the nmount t he amount of.
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I d di
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to the quanticcamnieeseguzr tine baseygtatiobil®b t@&hamomf.hradime‘qaesr@@isa new
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conpares the t anount anmount of™ all | O resources
station 10. packet from/ to the quantitative guarantee type mobile station

that has requested a new connection with the base station 10. The
20 acceptance controller 144 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
resources of base stétion 10, the acceptance controller 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 14d accepts a new connection request from

a quantitative guarantee type mobile station. Moreover, the
acceptance controller 144 may accept a connection request from

30 , a relative guarantee type mobile station without determining the
amount of resources. In addition, the acceptance controller 144

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 control the amount of radio resources regquired

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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Wien the total anmount exceeds the amobunt of all radio resources of base
~ station 10, the acceptance controller 14d then ‘denies a new connection
request froma quantitative guarantee type 25 nobile station. Meanwhil e,
when the total amount is less than the amount of all radio resources of
base station 10, the acceptance controller 14d accepts a new connection
request fromreaoqnaesibﬁtth(@ lgamas&mmmyp@ mebd| east thupnguanandgeethet he
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transmtted fromthe base station 12%\/ a the ant addj t t he
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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 quality. 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 wunit 23 generates control information when

notification of packet arrival has been input from the receiver

22. The control information generation unit 23 inputs the

35 generated contrel information to the transmitter 24. The

transmitter 24 transmits the control information to the base
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generates control information such as QS information and scheduling
information. In the case of a quantitative guarantee type nobile station,
the QoS information generated includes, for exanple, a request value for
comuni cation quality. On the other 25 hand, in the case of a relative
guarantee type nobile station, the QS information generated includes, for
exanpl e, inf wtmﬁicﬁn 100¢id Inhe@&eﬂxmszlsuaheasrii&iiﬁtt'éllezel;cﬂtedusmﬁ.ng the
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notificati on of arri as béen T npu ffom the receiver 22. The
control im®formation generation unit 23 |nputs the 35 generated control
information t T The transmtter 24 transmts the
control infor C%"p'ﬁlrll1 tc%giﬁh %aé%‘%zz station 10 via the antenna 21. The
transmitter 24 tramemttsat !qagmmuomatﬂon miedhedt ivsdngnbe fbove tirntdonedol

| nformation enalAliifluntBhls &3 dydebhes DASGenAbER. 1drcTNe LI ANNTAkbE! 24
al so transmit's "a connection request ase station

[ Communi cat i cn INadedgireNErr, the copmminicitiion method LR the tCFﬂ?e where a
above- meRpi ongd 13440 ffimeanfeéi&nbmaf@l%ﬂ Ehfj&ﬁji{ hBRGrarided by

illustrates "a procedure for the communication neth In the case where a

10 pl ural ity nsoileaasatien dﬁ\)baw gihropgh (R} &%he.’téﬂua}?%wéﬂ:mlﬁeﬂ‘%ﬁelﬁobl l e

station (A) 2Qm &y Ehe%gee%ﬁ&bﬁmw t1% Be§eweeh| thd BAase@taieen by
the base station 10. To la%ln with, the base station 10 stores packets

S| GTFAUR t He tr BashT iRfie3d0 From the core
cor respo ni |) ngu()éﬂ%ﬁ&nwﬁ lienawafﬁ@oi;aigg htreii@i 8140 bifFereVEsY t]lchiﬁrbtﬁble
station a throu pen on es n 1 O at
packet (E%Po L5 NTﬁBrb%‘g@eﬂg F‘?&Pigﬁ S IR A £ 12080 £ %‘F%&? h‘g’t ?é\"hs :he?ff‘éﬁng
buf fers 151 tdw thhdéE*NLJ_Sdﬂrcﬁd ofpﬁhdxetpad]mt {BeoLpbi Meesbasé artatlish 20a
;B;g? Ig,? a'g le e%:gﬁgxr ﬂ?%séigz{etsh%ﬁeatrtarnaspn n e];tseisftt%%dgw fgill 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 (S8102). '

The base station 10 gives priority to quantitative
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, using RR and WFQ such that the request values

30 for communication quality can be guaranteed (5103). 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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20 type packets, or a transm ssion buffer stored with relative guarantee
type packets (5102). The base station 10 gives priority to quantitative
guarantee type packets with destinations, which are the nobile stations
(A) 20a and (C) 20c, over relative guarantee type packets 25 with
destinations, which are the nobile stations (B) 20b, (D) 20d, and (E) 20e,
in the transnsgeaopsidde. base station 10 then controls the transm ssi on

order of the quanti ua acket stipat i on

are the nobile stat%‘gﬁs jﬂ% ’Eﬁpagiﬁﬁ %é% Sﬁ%?jr?d’ %dgﬁ ss'ﬁ'cﬁt?‘ﬁ
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do not remainIf Ma@mahaﬂ.etyaznamssuepi&mfﬂersrhﬁl dhrevghr £8% arendividedhe
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Cype paciit sonrh e fhfuddi b WNBABLAMAST ot EdReEL LI B gﬁf@r‘%‘“ w
(D) 20d, and tiE® Im@tilsrsl gieprantegh kype/nacketsotis mﬂanFOfﬁé@ﬂodJa(SS theif a
'EW@E elPdalh il e lofhéd Qh}i' db%@ebé'té&% e

he rel ati ve

pl urallty trapg&g_é%lu

stati ons as descri be% above, e transm ssion or

@ar ant ee typ‘éh?)ééﬁét%tﬁté@o%ﬂ RSFLERS -"-'Béé@dfeéﬁulfﬁés ttoaﬁ‘?-'ba'&fﬂfﬁ FY3rPEEReen

each nobile st@id Yackadst Bechadms tat tRE trahlimiBasen SdidrOtoAbrebE NS
radio resources to relative guarantee type packets according to the

transm ssion BFRSIOEIPTEd in 15 step S106 (S107). Fol | owi ng step S107,
the base station lGdiglamiRyiaepsainethe badé@theseummeaefmnas(mr and

ends controlling the -transmi ssion .orde en di o resources. do no
remai n. MeanwFi{iP resources remaln ?Eioé"ih 8 énds con%rol]c.iing R:he

transmission order when radio resources do not remain. Meanwhile,
in step S108, if radio resources remain, the base station 10

20 returns to step $103 and assigns remaining radio resources to
guantitative 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 communication 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 (8201). The base station 10 then

classifies the transmission buffers 151 through 15N stored with
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in step S108, if radio resources remain, the base station 10 20 returns to
step S103 and assigns renmaining radio resources to quantitative guarantee
type packets existing within the buffer 15. In this manner, an anount of
radi o resources nore than the anmount assigned in step S104 nay be assigned
to quantitative guarantee type packets. 25 FIG 7 illustrates a procedure
for the commpfacmts)rfcmebhedy des hdﬂaesﬁasmtdml thedl b ﬁﬁﬁa&rﬁﬁiﬁhi BISE&A)
20a through (E thin the ce 10a c re t he
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packets with stafiiionst { bh30aamdc HC hrect hlélngml?eals@é?ﬁnmr(g)aaebrequel)t 20d,
and (E) 20e, x}ﬂ&éeokra&ﬁmﬂ%a%ﬁr&l?gnt}heam&egahé&heé'ea %%zbaﬁfn Cﬂéﬁ&rols

the transmi ssion order of the quantitative 10 guarantee t Sac kets with

(d@st i nati ons P tar @F (hr@nABbFFEon §P§F‘F’éﬁ§5@-A’}h€Q}bﬂfhﬁ§N (ae)e Peldegkblg WRR

and CBQ such dgd¥lclaskeguast deydird’ @boGO MY GaHan@midyabh L rdedn o€ the
guaranteed (S203). If a plurality of transm ssion buffers 151 throug]ia 15N

are dividad FHPAEIEALENEsQUaEAn e tTRE aBBGEStE helf r FRHITOLIEH oWEER of
the 15 quant |doafsmerauabﬁrﬁoeefamsaaeﬁmgstn§Qasrﬁlraasle@d Vatldds §204 and

e e O oL RSP oA B £ BTos B 0 bt 5205 are

In step S205, radio resources remain, the base station 10
controls the transmission order of the relative guarantee type
packets with destinations, which are the mobile stations (B) 20b,
(D) 204, and (E) 20e, using WRR or CBQ (S206). 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
fairness among the QoS classes. Steps S207 and S208 are the same
as steps S107 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
mobile stations, and for the relative guarantee 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 quarantee type packet (S301).
If the arrived packet is a guantitative guarantee type packet,
the base station 10 stores that packet in a corresponding

transmission buffer for every mobile station (A) 20a through (E)
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In step 5205, radio resources renmain, the base station 10 controls the
transm ssion order of the relative guarantee type 20 packets with
destinations, which are the nobile stations (B) 20b, (D) 20d, and (E) 20e,
using WRR or CBQ (5206). If a plurality of transm ssion buffers 151
through 15N are divided by QoS classes as described above
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arrived packetransmsesibhepbufferyuantitati ve guarant ee type packet or a

L& aLive guarant ee yiuDgacpAGkEor 1 BASE SLAL Ystli3 o8 ahdntttative

respondi ng transm Ssion r eve e station or for every

QoS cl ass, |guarapdeei h@%tméﬂessmltlhmfgﬁngsd)emﬁ owhicheaxqi tha @sbiler the
10 packetg in Sy fﬁ] 2oy afa fcf el ovEPetllPé‘&%lﬁtt@c%O&ué&x{@é tghassify

t he packets an tore emin the correspond mg transm sSi on bu fers The
&

base st ati on PEGkef&rwigihy8gspinajdions . twhiflanre theinePile gitakianscB) ypk-

packets with (dﬁ%@ahhar@) Y66 ChnaiR £HhdMBlisien dideit.at T Babéstdeomnd
(C 20c, over the relative guarant ee type packets with destinations, which

are t he nobi 1@ &han (ﬁpgmterg)'l.sz(ybe transmission order of the quantitative
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 qualitfr can be guaranteed (S304). In this
manner, when the transmission buffers for the gquantitative
guarantee type packets are éivided by mobile stations, the
transmission order of the quantitative guarantee type packets is

; 25 controlled with consideration for fairness among the mobile

K- ' stations. Steps S305 and S306 are the same as steps S104 and S105
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) 20d, and (E) 20e, using WRR or CBQ (S307). In this manner,
when the transmission buffers for the relative gquarantee 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 QoS classes. Steps S308 and S309 are the
same as steps S107 and S108 shown in FIG. 6.
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(D 20d, and (E) 20e, in the transm ssion order. The base station 10 then
controls the transm ssion order of the quantitative guarantee type packets
wi th destinations, which are the nobile 20 stations (A 20a and (C) 20c,
using RR or WFQ such that a request value for comrunication quality can be
guaranteed (5304). In this manner, when the transm ssion buffers for the
quantitative guar @cee LYpesEostad 5 p&b&edhi‘é%ﬂ‘ the goRinkel GtalbnaRethddhe
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the arrived pegkespbmding transmission buffer for every mobile station or for
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 buf.fers. ,
The base station 10 then gives priority 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) 204, and {E) 20e, in the transmission order. The base
station 10 then controls the transmission order of the
quantitative 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 guantitative guarantee type packetvs is controlled with

consideration for fairness among the QoS classes. Steps S405 and
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either a quantitative guarantee type packet or a relative guarantee type-
packet, the base station 10 stores it in a corresponding transm ssion
buffer for every nobile station or for every QS class, by repeating steps
5401 t hrough 5403, for a few 20 m nutes, for that packet in the buffer 15.
As a result, the base station 10 can classify and store the packets in -
correspondi ngS40§ sxsnitde sambud$ esepsIIEd 0dasedsshed cthokd tiheRIQi vies

priority to quantitati apt.e ' tr ]SSl .
destinations, whi chﬁ{ars\eESPZ &ﬁ'egtgnﬁ?‘%%&gte%tg%ﬁg( ﬁ gBé %%r{%%)% ggacifmgver
rel ati ve guarthicestrope theckeansmiissiodcsndaraef dhe, refiatdiveaguanantendiytee
stations (B) %%&' 2 ' 1 S&l K. e
base station t%s(eﬁlg%%grs 5?‘29;[:%@? T gﬁéﬁlgg}agﬁx %ﬁlﬁ@:ﬁ?i%% %th Egoﬂ%gg%ﬁﬂ}gt ive
guar ant ee 5t ypeP haef eendniB)h2be anging TheMan Gidsnetied ondF ndfingd 654 Mhe

mobil e, statl ofp il AAneRd ifch 46 erhidIBR Bhe A 0N rhb e digRUCS!

val ue for communication quality can be guaranteed I'n thi's manner,
when the traaTandiegn el drackeds tare diaridedathw enqpidieargtatiopge pheket s

are divided byr{HmiGlsaencarabfCof I A6 M-SEI AR O AaRfed pHaRlst 3ki ve
guarantee type packets is controlled with consideration Tor Talrness anong

the Q0S cl asseantrgided agssl omdheradisguakity hetuesreash sobjdestatiand

5105 showg i Marfd €nefoadd stheRod0Btebl $£6H @nheSMIYy 6es AIIRRe dd@tBpse
station 10 controls the transm ssion order of the relative guarantee type

packets wit h 2t i@Rgt SOA8, SRATL A FdGt h8- nobi | e stations (B) 20b, 5 (D)
- 20d, and (E) 20e, usien@omhandBatidd |meMid®hayy Phprmiahody( 940 &keps! Bothi s

nner, when the transm ssion buffers for_the relative uar ant ee type
Gaorets are dekeamanss i Phantndsith Sfacr el S csCondh Bty SIRE
rel ati ve guaranmd 8206y E2(makats206, Scodat and IS3d7haaedl SAD4t bedrsuliTosRowh i ty
“bet ween ch .nohi S ion 10 and t.h ase station. Steps S408 and 09
ore"The 18D LRIEE % Bl 4P Pnl de RARE AR HhE hratafRBs TR S, B
nmet hod has a gaclr asltepy of steps for determ ning the transm ssion order of

packets such as stegps S1Q33 ;,30d+21P8s 2202080802 for S3042318 238urdDd
S404 and S407 shown
*  assigning method. The base station 10 calculates 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
gquantitative guarantee type packets according to the transmission
order (S5502).
According to the communication system 1, base station 10,
, 25 control device 14, and communication method, the packet
o classification unit 14a classifies packets into either a
gquantitative guarantee type packet or a relative guarantee type
packet. The scheduling unit 14b then controls the transmission
orders of the packets for every classified gquantitative 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
guality, 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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15 in FIGS. 6 through 10, and determ nes the transm ssion order in each
step. FIG 10 illustrates a procedure for a radi o resource assigning
met hod. The base station 10 cal cul ates the mnimum anount of radio
resources required to satisfy a request value for 20 a quantitative

guar antee type packet (5501 The base station 10 then assigns th

cal cul at ed aneRf¥isgd Wikt émgowltwtiﬁ’ﬁa?ﬁﬁqe&t}véhﬁtf?ﬂsé"n’t"é%t’t%e

packets accorgg ﬁtaytapptﬂa@rtlaaa;smmem pardtterc (ﬁn&aatssésﬁ edivagn tthel hitse
comuni cati on syst em base stati o nt r ol e 14

‘comuni cat i on®FAERI10 3R ﬁé&k’éellFYc‘r%E'QPH%a‘ia&ﬁ"Bﬁu (tA)liga d:lhé’?élpg (&
packets into gid) h@.rnk&rﬁU%El]FsétﬁlﬁéJg@let aew%!iﬁe%émﬁkﬁtiﬁhlsa welet iare
guar ant ee type packet e edul i u t hen contraql s _the
D aher cofon mehiie: SToEIPRE DA DR thEpSh i)' dnke RS ArraRR F50T Jbe
guar ant ee 30 ¢ote reasdeek 30d every classified relative guar ant ee type
packet. Therefore, as sho Fl ous nmohil e _statiaon such
as the nobile statiAn? B?S'ggﬁ %&F g@ﬁﬁeﬁ%"a\r{lg B?Ié(Pe‘Pé’ nBRPr W2 ate
requirenent ofemricespefod i 811 enobile vataesodor (Aproai darioagh (B3l i20¢. the
nobi |l e statiops 20b a (E). 20e requesting only .35 predet ed ,QoS,
and t he nobi ?@ccs"%it‘gg?(ggezﬂ%”%%§°€%§°ﬂoiifs€%a[}‘est‘ﬁiﬁ Bgsgp%%{% (rigquest
val ue foﬂOcomnnﬁnbaI devicrialt| tapd tl%comuhMawmmmhdmacadrﬁnmmmmisat i on
system 1, the en%t | 9: v%gy \%8“ at a&sf[??ixﬁ? tl?ea s and

bade | on t |tI e

transni ssi on BE ween thé y of
stations (A) @J&mﬁn&aghttéi)trazmissmrt I@e‘deasiélmfe lpaiﬂaettbezswltaltion

desti nations, e stations (A) 20a through (E) 20e, have
s UinA6 Fravbi)

rived from core net wo 30. As a result, the base station 10 can
provi de appr opri at Earsbeymers. theaHChﬁ%‘aniégstlHtjiton%‘“E AfetermirgpHudhe (E)

20e.  Acger d'ﬂl%!rﬁém%@@oﬁw §8é S BHravei ey to thaeqxtteﬁqtstﬁté %xa&%nté@

control device 14, and the conuni cation nethod according to t

enbodi nent artérmeta@clettt%ew%hﬁrt%eaegetgﬂaﬁ@ntﬁetﬁaemeaﬁd Theref AT i ng.
the transm ssifa vakdesthBes£0fo tdEShi tHetsd tyRidtARatDraSqsdidtden thp&s 11

packets at top priority, and can guarantee the request values for

communication quality. Moreover, the scheduling unit 14b

20 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)

25 20e. Therefore, the base station 10 can control the transmigsion

el

order with congsideration for radio quality, and can effectively
utilize the radio resources. Furthermore, the base station 10
has the radio resource assignment unit l4c that assigns radio
resources for ti:ansmitting a packet to the packet, according to
30 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]
35 The present invention is not 1limited to the above-mentioned

embodiment, and various modifications are possible.
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Furthernore, the scheduling unit 14b determines the 15 transm ssion order
gives priority to the quantitative guarantee type packets over the

rel ati ve guarantee type packets. Therefore, the base station 10 transmits
"~ the quantitative guarantee type packets at top priority, and can guarantee
t he request values for comunication quality. Mreover, the scheduling
unit 14b 20 cOMedbfied Hxampdesik ssion order based on the QoS cl asses.

Therefore, the baseﬁ% er:healullﬂa ani f4abanlLRulLEi O a8 Re AP &idtSunit,

Furthernore, the schedulin 14b 'may control the transm ssion order
based on the Vatghmgagpres Wrtwtéaeémasltiéﬁr rmparfingdthe pravested of

mobi | e stati oRgqidyt %%autehf&l&he(@an@fta%%e %2 ﬁweetyb@epmsstamepn 10

can control the transm ssion ordef with consideration for radio qualit
and can ef¥ ecs¢hadyling ppitd4bheompares the FaaUest valus uith tde pegs

station 10 has;idieah8dod tE859 e rAnSnIBEEHM okt bhdealditén&ssm@asi daidi 0
resources for transmtting a packet to the packet, according to 30 the

packet transn¥®¥¥h order controlled by the scheduling unit 14b.
Therefore, the basergyt akhmp1d0 wthea &frfé?ﬁiels\fe{ré(llhﬁ lfbh:zentaheragadtﬁmrsefeeur ces

according to the transm ssion or hﬁ | ED EXANEQ?“%M$5 The sent

i nvention i s FRAed i ?%‘E“fsotetdhetlé%d‘\?@e ﬁ?‘ﬁl%rﬂiﬂ't &iB F&ﬁd

nodi ]1: | catligonNsmad i 2QS Stind etraﬂsrﬂi\m&ﬂ ashﬂe&rﬁ)l Stdedl heitic hqdaﬂatmmet 14b

may function as a neas rement uni sures ni cation

qual i ty regar®hPn Xaﬁe%?%‘da sreq'ﬁ‘e%t Pgru#ﬁeel(ﬁ%’aﬂgu?dﬁﬁf res

guiar ant eeht yﬁlﬂlepaaket Swéu'&hetl:lfe Qﬁmr(:jliﬂaﬂigreu?uaraﬁﬂieecqrgmpaeketm are cqaken |
ue with the neasure ue, .and gontrols the.tra i o .hase

@ the conparf®or? ity %&8' &%3Mp ﬁh the i Sseloﬂegﬁﬁ%?%eg?og:{e%gn%lta%\%er age

transfer speaﬁn&t&@uestga&ranheesm&ulpargcm tbﬂ4bhsham¢ibn 1gs@urget hen

o 5t o AT SN P Chaneh efhd! HlafliBNe Al | ¥e ) BE 2RhES

type packets |ng uni't t"Hen nmeasur es e rat ch the
quantitative W‘dﬁ@ééﬁyp@lmﬁs tyee t DReeketguttransmighed tfxam f £ben t he

transm ssi on BUFfGHY bR eWL Ryery specified period.  The scheduling unit
‘1l4b measures this transmission rate as the average transfer speed.
For the communication quality regarding the requested request
20 wvalue, a substitution corresponding to the communication quality
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
Q~7 value for the average transfer speed, the schedulihg unit 14b
controls the transmission order such that the guantitative
guarantee type packet with a destination, which is 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
quantitative 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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guantitative guarantee type packets by the radio resource 15 assi gnnent
unit 14c, nanely, the transm ssion rate of the quantitative guarantee type
packets transmtted fromthe transm ssion buffers every specified period."'
The scheduling unit 14b measures this transm ssion rate as the average
transfer speed. For the conmunication quality regarding the requested
request 20 vaduslity.suBBereferentberbasmpetdthontld chn seemmedivcauamantfal ity
may be measurgg, regugﬁe FOUEIN SR, | {Ne b5?8|§?Mnbf0 iSRS Rkt The
scheduling unit 14b then conpares the request value for the average
transfer specthevmensuredneakia Sqongrenhilysprreeding thesrequesie vaduae dosd

transm ssi on L6 4eas iRl qRalityy e d %é%itt,v%htléﬁbfa% 5 D8 P 11R0%an

transfer speed, the scheduli ng unit 14b controls e transm ssi on order

such that 5t hefuriheti @npreprighal ancertiglhdhenRaskel (tFanspEssiomamier -whi ch

is a nobile shatinRimorBastiy bkb!dtatYoRCMcdf, pidvddic £PBAUH189 21 A@RFeS ST ON
rate 30 exceeds the request value for the average transfer speed, the
schedul i ng uFadipAresinenss ¥Me thandiprtt gt iged guanaetteehdivPehpacket

quantitative GasMs8¢chyPRal AHdeRlssWiriy D Q&c‘é@i&&ﬂgﬁpr‘théﬂ@aﬁé sfatidnmabi | e
station, is transmtted |later. Accordi:eng , the base station 10 may contr ol

: |y )
the 35 trandiaveiinriohdy Wadddeoha FRAIDRPINYIHS rdirey BaYRLBA TR0
actual nmeasurGonacee 888 roEatBAUeEhrdAtee fyife GRIBKERI ERhhaRissIOnqual ity.

Therefore, the base stationd#o C secur el uarantee, the request val ue.
Furt hernor e, the bHSESCYSEr GFer the, Meq TR VatHE Weddier SEPCLRIARY PB
greatl|y exceedibgs mbeertiiicthe Yaguest 0alue phepaietoflagsdlfitytifs unit
result, the blbse tation 1Q can 5. further. appropyi t%J_ control th acket
(Lansm ssi on TPEPOULA KEHEAR. BEPRANG, EhE CHURRE A1 ve, (FURREPsRE FYER
utilizi ng nompackeadino thestnanced skbon blaéfqualsilt tirommghglsl anFer exppplpacket
transm ssiLon a S Y- @&9 ' IN'g b [ %r .
ef fecti ngy ut{hll‘l'l ?%ggﬁﬁ‘g raé'l o eés)%tdlj#’(%elsl;x %&rléa%#a%és%%%eaﬁtﬁgﬂ?é I O i%éd 8
resour ces forequestedelsmsenibed ingfengackey RiGndai sstobegiMwiddverhe when
the measured yalyg1 é{gt 18 DA leaBErUE the 14RinshiBRE 6n L AN | RRIERAUES!
val ue, the packet claSsification unit
quantitative  guarantee type packets are transmitted from the
transmission buffers stored with quantitative guarantee type
20 packets, in a unit time. The scheduling unit 14b inputs the
measured delivery rate to the packet classification unit l4a
(S601).
The packet classification unit 1l4a compares the
transmission rate input from the scheduling unit 14b with the

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

P
I
i

measured transmission rate is more than the request value for the
average transfer speed, the packet classification unit l4a 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 14a 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 request 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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r" 1 14a should restrain storing the quantitative guarantee type J packet
In the transm ssion buffers 151 through 15N. For exanple, 15 the case
where a request value for an average transfer speed is requested is

descri bed referencing FIG 12. To begin with, the scheduling unit 14b
measures' the transmission rate, which the quantitative guarantee type
packets are { EDRRAMASSIPTf Mffene foTansAbesiBied ariod, seodedtaring the

~quantitative &Héﬂ@ﬂa‘:-\ﬁv?’g\%ﬂaggn{?é&kg%ﬁe ﬁ&;ﬁeetumemy E%Fiw& gehegll pAgs uni t

14b inputs thé neasure Ivery r acket assification unit
l4a (S601). TretinmkednctheSemperanyoPLEfan. nhmpe@h%pééssﬁ’éicqtrmﬂsfsu on

rate input from tBR AENACH NG Ul LARNY {dhddh 552 3n 1RA¥EE ViHeUsa it t he

average transfer speed (S602). he ~- nmeasured transm ssion rate Is

more t han % hectarfiddicardoneutidy 1ﬂﬁé“ala¢é#ag?éﬂ1 aprgkat §peBdhe; hemparast

classificati ofuttid ahfistded 1tdis %‘E@%r&gﬁo itbahbM s SHEH BOELEr LiHS:
packet newy arrived at the base station 10, thereby avoiding storing it

in the 30 tr oS A%6N SFEFReFI4S FYINEGER- 15N. I n ot her words, the packet

classification uni iekdhyhi®8l I fh NSty WeoRY GHAN! tHA s uddar Eﬂ&ﬁﬁnistsmaﬁ
packet in the transm ssion buffers 151 t hrough 15N (S603). Accordin t he

‘actual transfeatesdsedesarhad eBrRFHt &9 the mRAvestoy Rl EoT the Gies &t ly
exceegl ngot hecﬁae@ffé&t s!bbé]lcafﬂﬁ £158 pa'ig:etth%lhéﬁﬂﬁ.{ﬁtﬁ%@ﬁ%ﬂitmlﬁ éhﬁiesbytheb
providing a te uffer in order to store t pac t ot be
D ored |0 theBT ekt GSPETPIAR (orRe MACKELSPERTY | S DRd Gif tht BGEB: | ng
the quantit atatdopUny dht £ eotyPeparatieri tmm&s&ﬁbn\/mﬂ?ﬁﬁr 15® thesegh 468t | on
Q in the tenpora buffer, . the packet ific unj l4a ¢an_ avoid
é_SOI‘I ng themrgD sf’f%ajtraﬁé‘mt?é'%ﬁ‘gﬂﬁf’f‘m% a?)%c% Q’%Pia&ss‘?%ﬁggﬁﬁoﬁﬁﬁmt
1l4a may t ake tnansXepaspeedf r Thetbmsd stpblem 10 bapéats atepst 56 @1 ithrongh '
corresporigl n%éJf%%g%g%B%‘;lPﬂTe{fée%gﬁ there are extra radi o resources.

Meanwhi | €, in st nmeasured transnmission rate is |less than
or equal to the re@aggrdmu& ftbe base stetige 1010ayrpresfeart theowasthed

packet cl assidgfd h&gﬁt 5 tqgl%gﬂtgtﬂd:ﬁ? gkl8t By ARLEEALhY Gl 2LAMAE vEYRE.

packet newy arriv _
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 quantitative guarantee
type packets. Accordingly, the base station 10 is dapable of
guarantee the radio resource for relative guarantee type pabket
transmission.
. 25
k-’- (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

32



station 10 in a corresponding transm ssion buffer 151 through 15N as
usual . I'n this nmanner, the base station 10 controls the transfer speed.
The base station 10 repeats steps S601 through 15 S603 every specified
period. Accordingly, the base station 10 may prevent the neasured

comuni cation quality fromgreatly exceeding the request value. Therefore,
the base statFbasq0frdpe ’Eﬁ@g‘@rﬁtQWQE%‘éh%FeﬁB‘Fét vadpre foraasmuadsatben

quantitative gualssy eeThyPEAPAUE! the ARl $hefor AuidtrRohBEo AIENENt 1 HEMYI T ed
to guarantee the request val ue, while qguaranteei ggﬁt he request val ue Tor

t he quantit at Pe {GRAFMATELNT t FpPIraGtetyY BRRoMIPAGPY StATdoBase FdGat i bh 10

i s capabl e of i1 Dus it eREa ldiR £ gL S5 08 £ Bab@ s ta@lidhi 0 MR A EESe LV
packet transm ssion, 25 (Mdditied Exanple 2) In the above-nentioned

enbodi nent>, tRePRSEEtWAEPR ghBoBide s&pbiennthrrughnthg t WPhiPacEHe t o4 he
mobi | e stati oiFludYrad@a 4 heongigddatidae dirdugbbine deawd dmka2@ndsii case

where the nobjle 30 station gA) 20a receives the packet transmtted from

the base st atTHF™FS 7 83Gket nke dhthiNase REFELPR PRty thequRsiHy FI Gs.

3 and 5. However, ta s G.ﬁmai.caklofhéfﬁé&wfsi’ﬁ)tibﬁ 2%0})1:@@&5& faar the
case where the base station.receives a cket roma ile_station

t hrough t he Lﬁﬂt’re?ﬂf',a}r} *f 8r tfﬁ‘ésrﬁhgteewgae 35T ECeHIRY ezrlgt'aPPSnat?%E:rﬂJts a
packet taot haddaisse SNdt.i drhd ontgbl déeiapl2iakcohprides € awbilé hetdiasn
stati on nust as he S | Ass_ of .t obil e i an d the request
varue Tor cortRRaIE R ult £ A% Snbtaf P fe 2180, AlhAiis 1ol
control the tassigpmesft tindhs2i4d, gdaapaakeptapceheombrllersagdon NoEeG 13

Ul ustrat : ; iy : .
(backet  1rom DS Udatante Stk ot A £ Wit dhn 1l B RO Bs
confi gurati orthsf acqemtiangescontamliz20 14dhshown tim 6.t $.a Waerket pegkehe
base staggon éﬁyn%&mttegetuplthakbaéé.émn' 216! &s %énei:gﬁazt?,gsﬁleﬁhﬂbi?@ 210

conprises an antenna 211, a transmtter 212, a receiver 3, a a control
10 devi ce 21£tafienciAft Flegn fean el teiko theparsssazinpFil0Lef thfgmation,

such as the QoS class for the mobile station and the request value
for communication gquality, and scheduling information.
Therefore, the receiver 212 receives control information such as
20 QoS information and scheduling information transmitted from the
mobile station 220 via thelantenna 211. Accordingly, the base
station 210 may grasp the QoS class for the mobile station and
the request value for communication quality. The receiver 212
inputs the received QoS information to the mobile station
. 25 classificationunit 2i4a, and the received scheduling information
- to the scheduling unit 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 recelves a connection request from the mobile
30 station 220. The receiver 213 then inputs the received connection
request to the acceptance controller 2144d.

The mobile station classification unit 214a clagsifies the
mobile station inteo 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 21l4a further classifies each of the mobile
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classification unit 214a, a scheduling unit 214b, a radi o resource
assignnment unit 214c, and an acceptance controller 214d. Note i1 that the
acceptance controller 214d is substantially the same as J the acceptance
controller 14d shown in FIG 3. Wien a packet 15 transmtted to the base
station 210 is generat the npbile _station_220 then transmts tqo the

base stati on S*AF1€HE | rr]f’é’t"reor?eensmséé tee EREC cphtier oruapkl tiidivee

station and tdifaraegeestypeanobild @ItatQBHHm:Cﬁélmwghhi‘a{ntémdyﬁﬁhﬁﬂiﬂlbng :
information. Therefor the receive 312 recei ves co%ol ormati_.on such

as 20 QoS i nfATCASN ihﬁos%h%?ﬁﬁqsﬁ’é’ gr 387 i otPg%-an ¢ gHhatien-
mobi | e st ati @lad2@ficatice uahmteam 2hput AaperclagHifichiitohassulst es itha 210

may grasp_the | ass er t nobi | e ation _and ere st vaI Lye for
communi caPi or?%%"ﬁ b\/er }Z'iZElt"?'?lpﬁ‘an?’ﬁe &Eﬁei"\?gg‘i tion
i nformation tclatsb&fmahtim ainaitt: @1435fahesions Gt ia0paghet ﬂé&siﬂmﬂtﬁbﬁ
recei ved sched I|n i.nfor to th chedul i n nit_214b_. The ei ver
15t ool von as etk CRigedRa et paPReRS  aonaBrrEEL  sEoRntad0 TgbSEE) o
antenna 211. s‘t'lae:.onez:m véntad Eltheena tquansﬂr'ta*smél guaeaet e dypagketketoot he
core network. T e.rneceiver % léso rec ives .a C nectlon r%ﬂuest tiomthe
iV

mobi 1 e 30 st &t 0] %Be HETPRLEE ¥p°21%a? etrf |br’¥puofasﬁﬁ Fede Sdmgg:r"mectlon
request 10 tis¢aidosp2adcintoneitdidera 2ikatithtivebitargitze dype mobile

classificati Quayghh 3&4%1;461%2%%%' ai‘%&?fi émc%'eemﬁb 214 Uk delle i ther a

quantitative “guarant ee a re at’lve guar ant ee type
nmobi | e station, ba¥%hd $thadvdisg Wik i2ifdr gentonl s bt t¥angnissdoncordenr

}}z The nDbbLEe%ﬁé q,gcggtscelaﬁéhfﬂtfeaa' nveh% mobidel S 443 5&@5@9 Lesrpach

the nobil e 3 Stations t have encaSS| |ed|nto el t her
guantitative quge‘aiﬁﬁtia‘ée opprankrs tEpsmebidastaitiog and every avaditetiype

nmobi l e g&at hQBile's'HaQi%nCQf{ 6§99%@h89:1@§§1@h.é§§10&r B@sﬁ?@':.hﬁuﬁtﬁto&noihe
classification unit 214a inputs e classification result to the 5

schedul i ng ufPpi é§4l§taltﬁ°{‘hi°§aﬁﬁﬁ?1’éfa iMe WO | 2144 atndnthe| §6BPARELRT on

unit 214a fuRGEbLORStESH amRkerofnl 8861 Fddtivie®N 21801 t1n Wihel @b2gs| fRs
packets transm téeﬁéromthe nobile station 220 into either a quantltatlve
pempae

guarantee ty g ity 214D 0e LRFINGSa B e TF M ARAI0B: OTRGT PL i vi ng

t he nobil e packets stored in the transmission buffer of each mobile station
20 220. Note that the scheduling unit 214b determines the
- transmission order 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 21l4c. Thus, the scheduling unit 214c¢ controls the

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

30 The radio resource assignment unit 214c assigns the radio
resource to the packet transmitted from the mobile station 220
according to the transmission order input £from the scheduling unit
214h. The base station 210 controls the timing of transmitting
the packet from the mobile station 220 in this manner. Nete 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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10 station 220 into either a quantitative guarantee type nobile station or
a relative guarantee type nobile station. The scheduling unit 214b controls
the transnission order of the packets transnitted fromthe nobile station
220 for every quantitative guarantee type nobile station and every

qualitative 15 nmobile station,_ by usiggcthe classification result input
fromthe mobt? & atd-onThe IEIO C&PETCR AISISIAEDENENt h & dehdBBrFRgthe

information itpadsiitaert Re2r erei ¥&di @ kzsouicet Asiywmalt reBa@ltschedul i ng
unit 214b determ nes the transni ssjon order. of. the ackets storje;d in.the

f .
transni ssion buffer? t’é%’b?ﬁ“%l@%?ﬁ?‘f%ﬁtfoﬂﬂﬁ?‘dkgfﬁs?ﬂﬁ?e fRBTEMEduUI i ng

uniht d2|14b detﬁé’d]ﬁﬁinbhe fﬁdirﬁﬁﬁ@:ﬁii@nrﬁsﬁ&iﬁfché as s DenikanE ufi B A4 A 8o e X
scheduling unit 14 shown jn Fl 3. The e jng unjt 21 i nputs the
det erni ned ¥ §§F‘gﬁ°'6r5c?8)r' o’&? ﬁ(é"aﬁ‘éﬁ'ﬂ‘ggef gﬂ[ﬂnég‘ﬁgﬁ 3rﬁerepsly
assi gnment  utv thaldknnebtisn idiiesthechnh ithg mobille?d dLt it witlch hAS bden
transm ssion order of the packet for ever uani.d LV ua tee .type
backet and eviligrt sPap Uie BEErRkeate RREpAIRE 4] torthe PEbTTRGFarath
transm ssi on 2@aler of packets transmtted from the nobile station for

every quantitative.,guarantege bil].e s Lon every relative
guar antee type mbihl%esé?g?ilonn% 'T’Eé 1Il’l?f‘izlim(‘):’tl-"r%é'golSJF‘?"a:{(;ﬂ)ans\55:58nﬁ%’flllf'rlusne’lst-aﬂl4c
assi gns tlBe raadiemnar23ua cecedvehe2packedn trodntmidxmedt onqranerathobuhét

station 220 ordi tL,gRsmM.ssi Qn : ] sch i ng
unit 214b. € 'baésie S &fﬁigﬁgﬁlgagéﬁél g f%égg%ﬁ%é%f&{ﬁagr%m%tsﬁ ngﬂgt he
packet from thesedier 223 trecedrnes 2the madho reronree. adpignmendt réfakthEremdi o

resource assiGuUEDLe Widk18440 9381 3Sah A 288 OUNERSreddlJd1e2 SATRpIRANET
@ the radio resource assignment unit 14c shown 34 in FIG 3. The radio
resour ce assitdfnEeeeinrd radie nespyrsetansionmgnt Heasudit ba rherrangaister

resour ce1gssimnMentydredvklr, Ihe WeRBIVer! 08221dchiflsthe +OS1Y alh Othe
resource assignnment result input fromthe radi o resource assignnent unit

214c to the SBREGELEnSTHIeSt SDO° theeberarfdaitirsr 2102 Fhesrangmdnfian a
reply to the pe@eect2 9k tozedethe fgaetBe winliH ﬁaﬁéﬂié@ﬂgeﬂ@f&ﬂad’@g Been .
' nput from tRep39SeREANGS 590 bSL &Ed ffarenit TR {S the sy st4éon
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 un'it 223 creates control
information such as QoS information and scheduling information,

_ 25 which are used to transmit that packet. The control information
Lo 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 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 £rom the
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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 transm ssion buffer 225. The receiver 222 receives the radio
resource assignnment result fromO the base station 10 via the antenna 221.
The receiver 222 jnputs_ the received radjio \r?isource assignment result to

the transnmit tEFCeeED 322 . \pfihgotEnsnitd eredet g sosbeansidds, the cRRNGEHISP o

t he connecti ofedqespte Mo fthenbhbe Heseid aiogn 210. The transm ssion buffer
225 stores the packets, which have been generated by the nobile station

220 and are to be transmitted to the base station 210. Each packet is
gener at ed whe(Meadiiaappxamplleon) i s executed 20 in the nobile station 220.

The generat ed pack IS i di_at el staared in. .t transm ssi buf f er 225.
hen's padket L. sibi: pARaEnElpp AR, upars dabsRONE B £k P ey

i nf or mat i on gRuertaiioro Asusm tat23dhingairds ,cohiclolat tachesnthie aegaesh vaLlu@dS

I nformati on d schedul i ng_jnformati 25 which e, used ta transm.t that

packet . The cohid SRCRRFoPRETTSh 298804 T dsroBb oy Based ehnthpicos

i nformati on iclddse feanthapaoket a8 thee cooet networ¥ GoOnatIrorthdeneasd, dheuni t

23 shown in E . tr.ol j ryeat | egyéglai ' | s the
created contéa(%ke?cnf: %Flgrg%lﬁggna{igmt hgigrlg%slr‘hfg %lr 4Ta ﬁ%% r%ﬁgégﬁ&]egﬂ 24 30
transm t 40t heramestovailné okttt ithe quaattitfatdivet puacantee|typenpackatt. end

generation u E%Qaélgg‘t I‘x8t tatﬁagﬁé&' tﬁ& qle:gggg g é'glﬁ.b%.nttlaethzei%é%{ayék gt ra-lr;tﬂﬁg

transmtter SO transmts to th station Int
transm ssi on Yuye @ackes.via the antenna 211. The transmtter 224 takes out

é;sose packets fromgh §%ofrrea£'ﬁmﬁd' 98, U G 8 p R radid ERAYGRL i?&ét}’two

ansmts them according to the radio resource assignnment result 1 nput

fromthe 359%Berediyeemof QeS clasaef arerseingthe, coramaiork 3 The
connecti @8 rfieeshet® tvdet oBlGRId elagddy 1hdPdafifd IR BEEoBItPodbe

packet classification unit 14a shown in FIG 3 may function as an

at t achi ng unittasfhPef AttAePELOFHEY (R S4RSFaRTR Sy%ia pheeare PetYRER f r om
the core netwy ki3GaedaSidkdolast e @&@mptkassthornkheopacketwbikt he, cane

network 30. Ii%etnril:i:i. iggsﬁ’xatg tl%dicates QoS class is provided to each packet
header, and transmission control is performed based on that
20 identifier. The packet classification unit l4a may grasp the QoS
class for a packét in the core network 30 from the identifier
attached to that packet arrived at the base station 10 from the
core network 30.
ﬁhen the QoS class for an arrived packet is a high priority
25 class, the packet classification unit l4a attaches a request value
‘\ for communication quality corresponding to the high priority
c¢lass, as a target value for communication gquality, which is used
by the base station 10 to perfbm 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
l4a does not attach a request value to the arrived packet. After
the packet classification unit l4a 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 1l4a

classifies a packet attached the request value into a quantitative
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packet classification unit 14a classifies a packet attached the 10 request
value into the quantitative guarantee type packet, and a packet not
attached the request value into the relative guarantee type packet. In the
core network 30, it is preferable that at | east two or nore types of QS
classes are set in the core network 30. The 15 case where two % es_of QoS

cl asses i ncl ugPREARteR JEPPMAGKety ait pprgket Aed attashest Hep regu Vé#‘é%s

are set in thenedrg REtanminie g&@rhﬁtg@swﬂeb%cagtan exarrpl e. -In the core
network 30, an identifier that .indicate provi ded to eac

, is
packet header, an@??m@?l'oW%Bﬁf?ﬁlt#? ﬁéﬁ’ﬂ?ﬁ@&tﬂﬁgésdr%‘ﬁu?%%i’a
i dent ikf ier. Tﬁg pacleatget a&ﬁl%docnsﬁd)nbymthel%sﬁ&ymg{tam tir;(edﬁbSpeﬁfmﬁ for
a packet in the core networ rom i den ed to that
ot ar 1T et R IR BB EER L oTsh o RS ClRes iR THRECORs PORENTE ne
Q|05 cl ?ss f or 3@ tar the ashgketketrived froghthy cFretnet%&kcsaSMcbbaiw,elt
classificatio it 14a attaches a request val ue c ni cation quality
cor r espondi ngglﬁ%q? %Gﬁlﬁ?iﬂfi"ﬁy nggi%i?’a eapf’lﬁi‘ﬁgt g%é’“?%%emtﬁon
communi cat i onféiathéy QoBhicllasiss s ethe bqbﬂehenélaﬁﬁclstm | cand Omiypy perfatnm
transm ssion gcontrol, .to the e. when the S cl ass
forthe o i vERidRlae ol ‘RerBl peeloBRfT! cnd OO L Susdll ot e Eie
cl assi fi cit i ometwortk 304a Emeexasplat ta@lacketemremgi\mgi te 4 mmhep:a;tmi'm_ad

packet . ATterc, e JAGKS! CalaSaLELGAl 1) Unbbn 1A Nl 020 0l AT

the request ased on t Sin the core netwo
manner descrlbetblalbrwendt herpeek et thasbdde cdiaiténnuhb? t riaya bgsctiassidifedes

e packet. The pac Eﬁknfié‘éﬂxﬁé GRlarQR D | 3§acﬁét?5§d& G 3ndmPREEE be1

atit ached t he request” va Into™a quantit uar antee type packet.
and a packet MO@Wach%@B#qf@n%qEBGtMW of m @aﬁkﬁél%ﬂn@@ neained t ype

packet . /i%cor&&élqelm ftrt}.ﬁ. Eﬁéecéﬁéltﬂmo%ﬂ g8yt &4 Hdbide’ §eHEBbn VAl UE as a
target val ue used [l%er base station 10 to perform 5 transm ssion
eyST

.control, based on | ERe fepedrercdt: Slll"é’f'%'li“ BiG. 18 pag Pnatden .
arrived fromida eof Smiglavabk Bt AEOEKdR8b¥mindd8 G615 @1858tin0hd @oRY - -

classify the féit%l(oex:[k \:%tfhorc%qgl derkat I on
packet, which has been received from a mobile
station and is to be transmitted to the core network 30, based
20 on whether the packet is the quantitafive 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 ihdicating the low priority class to
the received packet, and transmits the packet to the core network
30.
Accordingly, the base statlon 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 either
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for the QoS class in the core network 30, and may perform transm ssion
control reflecting the QoS classes in the core 10 network 30. For exanpl e,
a packet belonging to a high priority class in the core network 30, which
has been transmitted with priority and arrived at the base station 10, may
be classified into a quantitative guarantee type packet and transmtted
with priority.qubmeiehaiee guaeagtiabittypeopackeaoket rebatbe geardmtisretypd 5
overall fromth

t K { t t
receiver 213 gﬁgkv\% 1rﬁ @f&“@%ﬁ% L'IT%unc g#’teozs At dieet ebra%%:lgﬁc[lg%oﬂn?f Marhi ch
det er mi nes a feflettashei reddis oﬁrtéle ped:lwlr Iclaésibicamxpanﬁe:nfanwusﬂidfms
b i ved f il ' d_i '
et vor k 30, bSeBErSh egREhrlea dh EhE AN b arith 1D HEMRTLORE b0 ©
type packed Bortéeampgleat isinogudhenpeekeypelpeaekited Aotoeraguestitdtivee
recei ved  PackSicd il BeBRYdcke Bl HRE dake a?]%‘@iﬁd 4 ldntPe AR RBh SR Lo

packet, the recerver priority ass as el ng the
QoS cl ass i n vhth gorieméywoak mtrensmmemuékbtprmt%evg@eiin/éhe Xxget hen

attaches an | 4efiddy 8 th.gs’a | 88 {PpRLRG: S hOThLdddETed i Beoh Rl ved

packet, and transm e core networ herw se, 1f the
recei ved packmbike)rﬁtattﬁ@nﬁobpl@%t%‘tﬁ%rﬂ@twglﬁ‘& 3@} ative guarantee type
packet, tpe receiver 213 determines the low priority class as being the
QS 30 class in the core network 30 for the packet. The receiver 213 then
attaches an i tMefifiies Exampéatthg the low priority class to the received

packet, and transmqg té%@xeﬁﬁ@lﬁﬁ% 11 £ Ne4 Gy NS MM ne3@he AEERSIHWN t he
base station 10 may determ ne t Q@S class 35 in the core network 30 for

(a)packet to b‘érqqraﬁ§n$‘ﬁ’é‘a“iac'}if’ﬁe9‘é%‘?aé‘ter‘?eizm paghet; it GARPIG AN OR for
whet her the pggKeheirad@bldiRilitybetweenrtitd dde/ StAtBSRADD %thmnﬁtﬂl&&:yor a

relative uar te cket, _and trapsmt refore,. the

station 'F%H%%tsl"t °r“§sd|p‘3 3 %grB'é%lReiE!:I g i 3ttt 1%e
transm ssi on glﬁa"miﬁt@]e pypéq;samchﬂsy tﬂvm:ém&n- sthei schédhltiagt heitdrad matwor k
30. 5 For exa

guar ant ee ty rgjrbtzf t%ags’glgsssé é} z?tr | 'fi%)eéh ]{%(?% ig#:ﬁé?ﬁ't%&e& 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 communication system
(IMT-2000) as shown in FIG. 15, other than the QoS classes shown

Ain 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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wWith priority can be transmtted with priority even in the core network
30, quality of the packet is maintained overall fromthe npbile 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

Wi th consideration for the radio quality between the base station 10 and
the plurality 15 of nobile stations (A) 20a through (E) 20e, as the
rel-ative guar dnatels ydaipedkdst:s. Moreover, the scheduling unit 14b may
control the transm ssion order of the relative guarantee type packets with
consideration for the fairness anong the nobile stations (A) 20a through
(E) 20e, as thd-.gdabase ftatdogueenpniedngd type packets. There are various
QoS cl asses, such as ' i ' | ile
conmuni cati on syst en%iE E)lefceﬁ:b%%%)ﬁffél.sog rst%)oﬂ\}m%?ﬁ déﬁgm%& ?)?ﬁgrggﬁg%btg e&%gs

| MI-2
cl asses shown r.ePﬁiFWé tpangmi thed foopé dogbBlarakity of mekhle shaelnnsointmy be
used even 25 fa0fuidiel taltaRe Niviesan laeatégp@lf padindt hBvongh rabhésasahibeebd or
cla

.every nobile statlo&or for eve& 31) ss. Moreover, the present
i nvention may GEMEMRICAIIOR ABRLLGE IO 8 EREDtHEnAUAFaRtss JSFhsn Packe vt

downl i nk and t haotgh the seluestirddl®esore, the present invention may be
radi o

used not only for a cellular syste but al sq.30 for_pther
comuni cation systens §l?5'ﬁm%§sa°1}/vi°rrp 858t q&ﬁ& cgn?f%dr &8i 598V eA 38

What is cl 30 nedragsnilssidnbagedet atifontbenmpadckiettg: fopacketryc| edsssiftizd on
uni t conf i gur e&g&ﬂ@tfﬂ@cﬁ%@ha&%ﬁ'ﬁ@é %ypR L}Iaedi‘é‘tvéﬁfy ebEAPSThLL L6 dd Qgiaﬁ:l%ea
plurality of nobile stations into a quantitative guarantee type packet
hav'gng a requestaxantee type Ragkatdi @Bfi on quality or a relative guarantee

type packet not hay pgaidPesAGRSiss4@ni@nt dink b HEHEL§ELE8 to! 41841 gnaria1el | er
configured to control a 1g£transm ssign order. of the packets for every

classified quiREQYRReSECYGRrAIHL1ngthe,pagkets kg kg tia s pPFRPing

relative 15 to the transmission order.

2. The base station of Claim 1, wherein the transmission order

controller gives priority to the quantitative guarantee type

packet over the relative guarantee type packet, in the
20 transmission order.

3. The base station of Claim 1, wherein the transmission order
controller controls the transmission order based on a quality of
service class.
o o=
4. The base station of Claim 1, wherein the transmission order
controller controls the transmission order ba“ssed on radio quality

between the base statlion and the piurality of mobile stations.

30 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,
such that communication quality for the request value becomes same,
among a plurality of mobile stations receiving/ transmitting the

35 quantitative guarantee type packets.
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guar antee type packet; and a radi o resource assignnent unit configured to
assign radio resources for transmtting the packets to the packets,
according 15 to the transm ssion order. 2. The base station of Caim1l,
wherein the transm ssion order controller gives priority to the
guantitative guarantee type packet over the relative guarantee type
packet, in the 20 transm ssion order. 3. The base station of Caim1l,

wherei n the trans'rlissljam' etdeion adntiaim er, mmn@i-scdnmibm@sm ssi on order
base station of Claim1,

based on a quality o rvice Ias 25 4. Th
wher ei n theqt rans)r/n SJSI On or der c%rhjt%r SOREF IR ‘frfocf JUEAFHTE | GANIGA OB, der
based on radi odekltixt forbtheomyuest babe ,swhkirein and the lurality of
nobi | e stations. 30 t%)f 'EQ. A5S: atolr oI: q: % p Y
e S.PP s a@r ?n l%lr}]e c mparedse rttt}?f rquFﬁF ality

transm ssion order controller con ransm ssion: or
of quanti tat |W%Hiﬁlh@éee4%@dpeﬁiw@tw hhe imegsgpementeygubs) audlaontrodsch

t hat
at communi CaghedRr@ahni byidPlordbe bEUEh é?%&tﬁqeflﬁgfiﬁg é@?quaamng a

plurality of nobile stations receiving/ tra ntitative
guar antee type packets. 39 6. The base station of aim1l, further
conprising: a TEahe BERS!stHtilonConf¢UEd ,t BuFBRSUCBmpLIERY Cation quality
for the request value, wherein the transm ssion order controller conpares
the request 5 val ud (PERUSSMARRE WRLY Gantloured (fe measwre rearmupdretiond
controls 1the quadddyi Ssr Otheordguedtiseduen whexdmrari son result 7 The base
station of Claim1l, r o] rreas enen | t c ured to
b B R o R oA RSP B P 1 ackcet

measur e conmuni cation
classi ficati ofiugntitatlye aiuﬂsa!st@ ttyge t:hwkequtmal tmnsnﬂ.sgdlan dndffert Hiame

packet in a tIs308¥hgthepdikehs! whah a eocg,ﬁ fil p&?&%ﬁ?ﬁ’
val ue by the rieasurerrent unit is nore an t est val ue

more than the request value

15
8. The base station of Claim 1, wherein the transmission order
controller controls the transmission order such that a number of
the quantitative guarantee type packets transmitted in unit time
becomes équal to a number of packets satisfying the request value.
20
9. The base station of Claim 1, wherein the radio resource
assignment unit assigns the radio resources to the quantitative
guarantee type packet based on the request value.

m 25 10. The base station of Claim 1, wherein the radio resource
assignment unit assigns remaining radio resources to the
quantitative guarantee type packet existing in a transmission
buffer for storing the packets, after assigning the radio
resources to the gquantitative guarantee type packet and the

30 relative guarantee type packet.

1i. The base station of Claim 1, further comprising:
an attaching unit configured to attach the request value |
to a packet arrived from a core network, based on a quality of
35 service class for the packet in the core network, wherein
the packet classification unit classifies a packet attached
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8. The base station of Caim1l, wherein the transm ssion order controller
controls the transm ssion order such that a nunber of the quantitative
guar antee type packets transmtted in unit tine beconmes equal to a nunber
of packets satisfying the request value. 20 9. The base station of Caim
1, wherein the radio resource assignnent unit assigns the radi o resources
to the quantitative guarantee type packet based on the request value. 25
10. The base sheatreguest v@laiemidto wher ghantitatiyei guaraydigec byreLickitent
uni t assigns éﬁé”.%'lﬁ'sggf{eaéjh?’ A&WBEES?E&&BS il 2BhhESE eduBUAHERNERE type
packet existifng in a Fans M 88T on uffer for storing the packets, after
assi gni ng t herekatiive guavantees typetPrekftantitati ve guarantee type packet
and the 30 relative guarantee type packet. 11. The base station of Caim
1, further conprisi ng: an attaching unit configyred to ﬁt%{?qh t he request
val ue to S phekdheappsgcttatiom af colalmdr workthel SOFPEH S Yual ity of 35

service class for thgefRe@lathon i tCosENRfirear ko deftetmime shquakitiyeof
classification unit classifies a packet attached_ 4 he requ e into
the quantitat ??f’é"j@?af%ﬁ?%el’% y%é’%%&‘@?‘,m%érgorclaa??f’%?&és %ﬂjbéa}lc%zatts }%{ah‘
attached t he resuifeld FAdma mobhlé hetatiehatnd dsgtiar bettgmnsppbtedidicethes 12
The base station of Glaimg1 furth Li.Si QY. L 034 19 AR E
configured t oc"H% BEFFRES s BFSY P};/‘ 0 eﬁge{epro\ﬁ%eﬂg?%é}sq'%%amcore hetwork for a
packet, Wi chgmsniteentypeqaicket! ¢r othea nedptive quaraphes bR PAgkek-
transmtted to the core network, based on whether the packet is the

quantitative 10 guarantee type packet or the rel ative guarantee type
packet. 13. I8+ Adredéerramsiundcabion \BNsEAmcEORTEING: a plurality of nobile

stations; and a basglﬁi-ﬁ:ﬂ@noﬁoﬂaﬁiﬁé ngatibng; pamwket classification unit
configured to cl assi packets received/ transmtted from to the
plurality of nobil & bé?%t"? oL PEMRE ‘itative guarantee type packet
havi ng a 1s equest val ue 4 packetmleissaficatipmatnily configurddhtovlaggafint ee

packets received/ transmitted from/ to the plurality of mobile
stations into a quantitative guarantee type packet having a
request value for communication quality or a relative guarantee
type packet noé having the request value;
20 a transmission order controller configured to
| control a transmission order of the packets for every classified
quantitative guarantee type packet and every classlfied relative

guarantee type packet; and
" a radio resource assignment unit configured to assign radio
25 resources for transmitting the packets to the packets, according

to the transmission order.

14. A communication method comprising:
classifying packets received/ transmitted from/ to a

30 plurality 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 station;
controlling a transmission order of the packets for every

35 classified quantitative guarantee type packet and every
classified relative guarantee type packet by the base station;
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type packet not having the request value; 20 a transm ssion order
controller configured to control a transm ssion order of the packets for
every classified quantitative guarantee type packet and every classified
relative guarantee type packet; and a radi o resource assignnent unit
configured to assign radio 25 resources for transmtting the packets to

t he packets, according to the transm ssion order. 14. A conmunication
met-hod conprising: classifying packets received/ transmtted froml to a 30
plurality of nobile stations into a quantitative guarantee type packet
havi ng a request value for comrunication quality or a relative guarantee
type packet not having the request value by a base station; controlling a
transm ssion order of the packets for every 35 classified quantitative
guar antee type packet and every «classified relative guarantee type packet
by the base station; 41 and assigning radio resources for transmtting the
packets to aﬁge packets, according to the transm ssion order. 41A

assigning radio resources for transmitting the packets to

the packets, according to the transmission order.

.
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