ve3eD46HTUs' |, ., r. , ~ /S 1 *159159* TITLE OF THE I NVENTION ' ' PACKET
TRANSM SSI ON METHOD, BASE STATI ON AND MOBI LE STATI ON 5 BACKGROUND OF THE ™ /s~
| N\VENTION 1. Field of the Invention The present invention relates to a
packet transm ssion nethod in which packet s jare transmttﬂmﬂm base
station and a nobile station 10 conmunicating with the ba m@m@’@@

t he packets are transmtted froma sender to a receiver, and §0)

station and a mm;ﬁﬁ%@ﬂy@m?ﬁéiﬂe packet transm ssion mﬁghod ds,
applied. 2. Description i_medi a _servi ce rrake
progress in these years, inFAGHECT] gﬁﬁﬁﬁbﬂ?r%s%%ﬂvﬁﬁ?ﬁQﬁal BfREc S TATIO

conmmuni cati on, nmmn/ommmmnmmu on such as inmage comruni cation is being
performed. In many cases, the size of each packet transmitted in the
non-voi ce 20 conmuni cati on dlffers dependlng on an application used for
processi ng the p&EALKGRUNDHQ ] el Halkket (for exanple, types such

as a control packet, an mfprna‘pll@,rldmpﬁ(eghe aﬁﬂvéhglbhke) Mor e
specifically, the size of a,Bgac ket varies w de

e l%de ver al %
the control packet to 1500 bYyEe8*FP&sd:i HEFDy A& r?@nt e 2bd
vari ous sizes of tpaokatssaient mendwid tisd. wiHoslevea ckelisr @ ries ter afesTRT €O

reducing variati %&jeé}ﬂcgeﬁakéa%%@ﬁ%rprhﬁd”@ ﬁQb‘ﬂ'ﬁl%n silaansgd tting packets
each having a different size froma sender to a recgeiver. For exan%&%gat ake

a case wher el foviGPFMuRte? HARE Widhsfiltg P3¢ o?ﬁ'—é%@ﬁdé’?leé’r R
a receiver by streesmtngpiaybaek. flmont  ssemder 86 theesiederenf, aampdcket

including the m)‘é 'i:%éém&?ag%ﬁ ‘é‘?{d easdxﬁcgﬁﬂé" QE?E%Y@@ aUhﬁnﬁ'x ?{Zhé he

i mages. However , I'S necessary varil a
packet transm1351on method is applied.

2. Description of the Related Art

15 As multimedia service makes progress in

these years, in addition to the conventional voice
communication, non-voice communication such as image
communication is being performed. In many cases,
the size of each packet transmitted in the non-voice

20 communication differs depending on an application
used for processing the packet and the type of the
packet (for example, types such as a control packet,
an information packet, and the like). More
specifically, the size of a packet varies widely

25 from several bytes of the control packet to 1500
bytes prescribed by MTU.

As mentioned above, wvarious sizes of
packets are transmitted. However, there is a demand
for reducing variation of packet transmission time

30 when transmitting packets each having a different
size from a sender to a receiver.

For example, take a case where moving
image data transmitted from a sender are reproduced
by a receiver by streaming playback. In this case,

35 the size of a packet including the moving image data
varies according to variations of the images.

However, it is necessary to reduce variation of

WA
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packet, transm ssion tinme when transmtting packets each having a different
size in order to snmoothly reproduce the noving i mage data at the receiver
In addition, conventionally, in a system5 where a sender and a receiver
comuni cate each other through a plurality gg_netmorks, there is a demand
for satisfying transm ssion quality fromthe sender to the receiver, that
is, end-to-end transm ssion quality. 10 However, conventionally, it is

difficult to redusg-yati a&la%nﬁfsMe&iﬁléawﬁ@hssc'&mén\i@tw%géﬁgw tting
packets each havi ng a different size froma sender to a rece r. For
exanpl e, in Japan23el BpYiBged mhtEhRraBt ABpRRCAT GFIQRE BDD0INPABREE
"Communi cat i on EqueéepredtceCamaimeaingnibkgbodatSt ertagehdveds el aed .

Communi cation System', a nethod §s. 0s i i ackets in_a_buffer
hol di ng a smal | anmount of dgtﬁa%adrcgnﬁ%gémgg?légngloﬁ%vﬁsyp’eelcf} a\l/vh|S¥39|%?§1‘ckets
in a 20 buffeP hotkieng a sengeramuhta ofedatgear sommsidatedeachhpghegpeed

so as to make thechf@A§AI §SpAM A=Al £ ¥ 36 F 3Rk wolk R sOt Refe MOTOS, 2 t EASHASSI ON
time intransmttin ackets .is adjusted. 25 However, in a case where
packets having |a %‘g §?§é§fé(rlé’gn§t ’?‘?f“’asf)b?f‘eﬂuﬁﬁlldﬁyng&é“% ' SRBORE of
data, the packet ste heheokegee vieransthat eds at ehdwtopesdl tGundrei sshen hand,
in a case where packeigyhaving small sizes are held in a buffer 30 holding
a large am)uris9 of "data, "the packets thereof are transnitted at high_speed.

Accordingly, Wariation of pBOK&YST arfsti $eRbACPAHE Yoeddnelss (ikhf éFult

Addi tional |y, conventédnakl yarimatalcyst £np3Skeanmuaincati Sxgi ovi t himeplbieal ity
of networks, a transglgsien baltp%dlée@seté’égh”ﬁgvfﬁr SO Ao L L NEL YR kS
according to a predeterm ned priority. r- Ths,” i many Cases,

transm ssion qual F¥9™i 8 REeRdeat itsT idree®hvV@ken it is required to satisfy

transm ssion quality from arsendgfarigl &, I e6ei¥phnelshaly.disi-@séh t PaeBHt
transm ssi onlgualét%liS SYMVARY COF Td—f_(#i\gﬁzgl It is a .enerlﬁl ob@ec of
the present ifvertiont 3 pPovide & Hove us eI ST 4 andi BEFOT -
met hod, a base stGemmuningdtdombidthadd, s3aekrage Meddhirclartche probl ens

described above af&nfhhitARLEGE oY JMR SPECHELRADIIRCH ) pd di8d PLRSGAL ch
invention is to provide a.gack t {%ls}?f%l on net hod,."a base station and a
mobi | e station t RECERRSr& u(ff‘eE’i“s’g iHt1On8%f § AU Q51 BALRI ne

and can guarant eeat¢ ahsanssititeguati tyov ropeadsendidrl & packecei verawhen
transni ttingypackst srdavhBgadin &f ety §é 280 hheMotth@8eNdeLe to the

receiver. , )
transmitted at high speed so as to make the

transmission rate variable. In other words,
transmission time in transmitting packets is
adjusted.

25 However, in a case where packets having
large sizes are held in a buffer holding a small
amount of data, the packets thereof are transmitted
at low speed. On the other hand, in a case where
packets having small sizes are held in a buffer

30 holding a large amount of data, the packets thereof
are transmitted at high speed. Accordingly,
variation of packet transmission time becomes
greater.

Additionally, conventionally, in a system

35 communicating with a plurality of networks, a
transmission rate is determined for each of the

networks according to a predetermined priority.



I'n order to achieve the above-nentioned 20 objects, there is provided
according to one aspect of the present invention, a packet transm ssion

met hod in which a packet is transnmtted between a base station and a nobile
station comunicating with the base station,,including the steps of: 25
recogni zing the size of the packet to be tranhsnitted; determining a

transm ssion rate for the packet between the base station and the nobile
station in accor it h r i I f. th -1 ating a
radi o resource to .gt \r/\%%srr?lgg iocﬁa 0 'tﬁgg?)g%égtsgﬁg%lv\gg%qﬁh@ b%%elllg?ati on
and the nobile st¥tbafbadeever themiet br #fnE8ILLGRShitsirtFafe; and
transmtting the pogkenibetveernidie thasershaki eendrd tthe Jokideiséati on
using the all ocatﬁgaragiso resouyrce. 35 Acrclzor;ldgggoto tbagl. bove- nenti oned
aspect of the presen? FAventicon,” the pa%‘_ﬁe? transh si%om ¥at e between the
base station &nd the nobile station is -4 determned in accordance with

the size of the wmmmus, it is possible to reduce

vari ation of packet transmssiqgn tinme froma sender to recei ver when the
transmission rate is 5 deteri féd asdiﬁf‘?ﬁg]f ?ﬁéeﬁtaﬁ’ém RFTSEREI s hi gher
as the size of a jpacketibecaweprdoarighs .a Addvveilonal ysefadorghdiget o anot her

aspect of the pr I at.L.o i he - i.one C sm ssi on
met hod, when thee%g%{l(% ggggglﬂ ?terﬂabn%’m??}ggggr%gitﬁg%m%bqqfeA(?ﬁ%%?g% as a
sender to a F8ceite?tiPhe EPaMdHidside r_FebhfsheegardificherPPE8edrdn t he

size of the packeilimihgetkgansm tted and the transm ssion state of an upper

network of the base station,sq as tQ satjpsfy a.transm ssion 1 dition
between the nobile station é\‘n e % eec%%/gir:.oga%ﬁ?i %rr?alsﬁ%%lpa%%%gﬁﬁng to
anot her aspect ofirvenpieseas tovandvide|a PAEkabocanamnionken paekeed,

transm ssi on met hothaybeptpaGhke! 2l & JRob i aasBihitedndamuarchnt heqhase
station recog@ zes_the transm_ssi Og}éﬁl uest in the wr.el ess gl’ ea fromthe

upper networ k> WAEH bAEkBPE &fe RIS YRASUHREFED (HE DA sTARI on
cal cul ates the tramnasteen trequsasits s o hgual Lélvess car ea drasdelr ohoaar equest

from 25 a user (npbile,staghen) t‘%’%sﬁnii@ﬂﬁ&hﬁébﬁl@t%t f}‘ataﬁzeiqg%téfff'el?%t

networ k. Thus, when packets are transmtted downward, I mum
transm ssion rat 1%t EPRi APG iSPRARDr HANERSWFERSHNE S| ze of each 30
packet and the transm ssi onInheguekir ito tdehiervel ehe ambes d-nognthenafper

network. ‘Wiep,packet s.aLe EB%’}?“;i;st 3%&9%‘&9’ aEQ%rtdri%%sq@;Josscir?Q 5%888%? i n

the wireless area 1s cal tulate cordance wth th al1ty of "service

request of the uset Whe PRESSDY rdivansendn 3t REEKGI (e nfipet s hefwor k.

Accordingly, it ife®lRs8i bhewhd diRy Qeckée s¥Steancapadidy weewéennaxi m ze

end-to-end quality of station and a mobile station communicating with
the base station, including the steps of:

25 recognizing the size of the packet to be
transmitted; determining a transmission rate for the
packet between the base station and the mobile
station in accordance with the recognized size of
the packet; allocating a radio resource to

30 transmission of the packet between the base station
and the mobile station based on the determined
transmission rate; and transmitting the packet
between the base station and the mobile station
using the allocated radio resource.

35 According to the above-mentioned aspect of
the present invention, the packet transmission rate
between the base station and the mobile station is



1 -5 service by setting an optinmumtransm ssion rate. According to the
above-nenti oned aspect of the present invention, the transmssion rate is
determ ned by giving consideration to the 5 transmi ssion state of the upper
network of the base station as well as the sjze of the packet to be
transmtted. Thus, it is possible to nore positively reduce variation of
packet transm ssion tine fromthe sender to the receiver. Furthernore, 10

the transm ssion A &rh $ndgt $hMaRRD R ASe [ i ERL tﬁfey sfﬂi% tdf'”\.sﬂ‘é S5h ORet

condition fromthe nobile station that is the sender tg_the receiver.
Accor dingly, wherFTiRh J@F%ﬂ§ﬁ1l§§ie6]n qu%}}‘ﬁy bkt \’/\éeﬁotsﬁéb%d'é? redie
receiver, that issarciditioneod baankstd sstomsidsgiiahi times Arequid egendéri s

possi ble to neet ttJIe rf"@é‘ééﬁ@?”%«heﬁdd&ﬁé elggnllgxglgggg d|r g d o anot her aspect

of the present invention ase’s atlon that transmits a
packet betweeh tt@@%@@lqedsﬁapmﬁm Hheobraesni a6ioR cafRINTal 193eRi t h

t he base station dgqcﬁwlggzeao@agkgaca{g@ Egéglgagtug@g@qrt that recogni zes
the size of the packet to bg gnsmtted atra smssion r te determ atlo

part that determines a tran PSR Al bREGRE lf’ﬁe Baddrs %t a1 TORC
the nobil e stati @f ithaceoedante 1WVtem113manretoghhgedbgwpernm‘ntm@d\cket; a

radi o resource a'ﬂa&@@ét op-RALhK i kRak Al SRt &S @héﬁd'tﬁer S LEs LPre
transm ssi on f the rﬁi‘gﬂket het ween t he base station and t he nobile station

based on t helBet rif IRt BBt AR §§leori“9%’t3ee ShAtA°Padifet® (THHEFT &P ot
part that transmrtecdheepackbt hetanesni 4hivohasatet atiyobearnik tdwemhmddl e

station using th%gﬂéé&%? ggéagﬁef %S:‘)U{r? £\€E8£d't89ﬁte° ddlfhsmitted

above- menti oned aspect 0 resen NentT on transm ssfon rate
bet ween t he base &tttk ‘aﬁanﬁﬁ@smq eS"sQ%?l‘éﬁ B HEPEIMNRIHIFK a’Eor dance
wth the size of dHhe msgektatrlonGs,too de téapatibEeda Hiuhsmissbopossible

to reduce thtfsvarlatolln_'lglf1 Ba% t trtqlnsg}é?sglfg g fro%}cre%lﬁender to the

recei ver wheh’t he $1ansh &sPon rate erm ne SGC
transm ssi on rat €ERHNes-

Additionally, according to another aspect
of the present invention, in the above-mentioned
packet transmission method, when packets are

20 transmitted downward, the base station recognizes
the transmission request in the wireless area from
the upper network. When packets are transmitted
upward, the base station calculates the transmission
request in the wireless area based on a request from

25 a user (mobile station) and a transmission state of
the upper network.

Thus, when packets are transmitted
downward, the optimum transmission rate 1is
determined in accordance with the size of each

30 packet and the transmission request in the wireless
area from the upper network. When packets are
transmitted upward, the transmission request in the
wireless area is calculated in accordance with the
quality of service request of the user and the

35 transmission state of the upper network.
Accordingly, it is possible to improve the system
capacity and to maximize end-to-end quality of



5 greater as the size of a packet becones | arger. Additionally, according
to another aspect of the present invention, there is provided a nobile
station that transmts a packet between the nobile station and a base
station including: a packet size 10 recognL#Lon part that recogni zes the
size of the packet to be transmtted; a transm ssion rate determ nation
part that determ nes a transmi ssion rate of the packet between the nobile

station and the hase;slatipnsLicaceordange hid thensreadniczed g size of

t he packet; a transm ssion rate notification part that notif) e base
station of the determined tPaRSKAd&TFT the %\kh‘éi"% peekdL NS RTRESE off part
that transmts thaepankesebet meanﬂ:tiemmbiﬂee stah sl saidnt e deasies st ati on

using a 20 radi 0 {859 eeéll lkggg&g %yt §£8‘B' Qpl t@lseed on the

notified transm ssion ra ove menti oned aspect of the
present inven®i ortratf?ﬁémt?r%m@m ssase ot élhﬁ\tlmléﬁrth@tﬁaﬁi stfattingh agiet he

nobi | e station i S.st%'izlctﬁi ef41 Pedli Bsaqa dAee ¥t Bhkhgasikzed afo adacket to
be transmtted. Thus, S poszhbl e t.go reduce Vfb ati on _of packet

transmission ti rfairbsr?i‘%%% end&fUSs te TR efi°t MC 45 ansni ssi on
time is detern neshssidcive gt réetecer arsnission ¢ fit pabketnesa3Gmyrsaten as

the size of a pagkele DECOEELLALERKe AAY tiNalL Yo §ECOT AT 1Y AROEDET

aspect of the present invenfion, there is provided a _nobile station that

transnits a pAcké&h St AelABbIrAE Sstiat |%‘?1t%1ﬁal‘éeﬂa§€ &Sat§rF3 e t¥i ng:
a packet size 35 thecdgradsoispadh tclmantd:r@omgnfzm the siobd l&f dtheer packet to

be transmtted; ach%atckleg @ﬁg,e gghl fIJ q:%tl ipg&azow fdoera(-tr{belﬁpase

station of the r recogni zed si ze jg’e

transni ssi on par ﬁ”l”ted’athltq}an%ﬁ?{@mtlﬁél@db@%a W\e]éﬁt’ﬂﬁénrr&?iq SaRIRY okC and
the base stationtkd NeGeivd0 tBIGUNCE, éédd}emednbyﬁ:hﬁslﬂﬂssfsfdratl on based
5 on a transpission rate determ ned jn K ccordance t he siz of t he
packet. Accordi n&"% ]'(}% BbovedieAtiCone aspepc?S %%\’}ﬁetpreserﬁ e\tl nventi on,

t he transm ssi on negiud trseewen t he base station and the nobile station is 10

determ ned in accordance w tAqghhe:ohad 18/, t{ecPagkel e lé%ottrlrérksrﬂéﬁ@élt
Therefore, it is possqble to redyce the variation o §m ssion

a
time fromthe sefder-t® RFRSFREIP¥ENHSN 1 HE ¢ F &ni i E§|°(YH‘ ase
determ ned so as sttathieon ntidt ptoposmidrs ta ndrrekstzlee(bﬁveanpatdieetba@ her

obj ects, feajyres and Hvanhagesoph 16 et coANEAL AR W | D8Eopfe MOr €
apparent fromthe follow ng detailed description when read in con unctl on

with the fol | ow Rt a?ﬂv'r%tgfsonZBHB#QPéﬁr@ESGQIRﬁ‘F]EﬂtCP—l‘FﬁErWNGS

part that recognizes the size of the packet to be
transmitted; a transmission rate determination part
that determines a transmission rate between the base

25 station and the mobile station in accordance with
the recognized size of the packet; a radio resource
allocation part that allocates a radio resource to
transmission of the packet between the base station
and the mobile station based on the determined

30 transmission rate; and a packet transmission part
that transmits the packet between the base station
and the mobile station using the allocated radio
resource.

According to the above-mentioned aspect of

35 the present invention, the transmission rate between

the base station and the mobile station is

determined in accordance with the size of the packet



FIG 1 is a block diagramshow ng an exanple of the structure of a nobile
comuni cation system 25 FIG 2 is a block diagram show ng an exanpl e of
the structure of a nobile termnal in a reservation type access system
according to a first enbodi nent of the present invention; FIG 3 is a block

di agram showi ng an 30 exanple of the structudre of a base station in the
reservation type access systemaccording to the first enbodinent; FIG 4 is

a table showing a4 glalioliebhpe bebieem ke of2cs ofpaoaaghel AN dyce

transm ssion 35 rate; G a flow diagram show operations In a case
where packets ar &her aisiiateen of pgck@torhiaSHbHELen: Eifendiram the

communi cation appamidis 414 the reseivald GrhdyPehaceess sayslsa®raceotdli ng to
the first enbodinent; FIG .6 is atgll %cl% dia(_g]_[amshovm.ng an.5 exampl e of the
a he a o] t

structure of a moBiIE LT ndFC n tE S onFeser VAT T oA t¥Pe T8t Ce &S AT 2m
accordi ng to %hedfricedterenbddihensizel Gf 2 ipsekdt obkedinggr dmrgsowi ng an

exanpl e of the structure ofA@dDe%nsthty,ora&ébf@fm%oteoapb%%rﬁ/aéé;o&ﬁype
access system acc G 8

ding to the first enbodinment; F is a flow di agram
Showt ng. oper at T ofd (1% RERESRRe LBV EIRETYy AU ahSnPEPEd Rrb T RED | o
termnal to the ctahinircathan thaappédrtat s packdée henweeserthnat imarb i yepe
access system accaring, (4hdhe bhie! SAHadiAEM el EhEng? 1S paddew g Agram
showi ng operations 1 n a case where packets are transmtted fromthe
conmuni cat i oh® apFECAATst § PR hea Fdbithé R F e IR haPs atbér §itd§ oF tHe first
enbodi ment; FI G ph}kex adl vkt dbagmdrotshbw gt adn exasplienofratwe structure

pf a base_Statio%f%g¥MfH%liéﬁ.aa%%c%ﬂ%éﬂgg%gpﬁgﬁegfatQ%a @%%%gion
I nvention; FIG IS a ow di agr am show ng
rate of the packet between the mobile station and
the base station in accordance with the recognized
15 size of the packet; a transmission rate notification
part that notifies the base station of the
determined transmission rate; and a packet
transmission part that transmits the packet between
the mobile station and the base station using a
20 radio resource allocated by the base station based
on the notified transmission rate.

According to the above-mentioned aspect of
the present invention, the transmission rate between
the base station and the mobile station is

25 determined in accordance with the size of a packet
to be transmitted. Thus, it is possible to reduce
variation of packet transmission time from the
sender to the receiver when the transmission time is
determined such that the transmission rate becomes

30 greater as the size of a packet becomes larger.

Additionally, according to another aspect
of the present invention, there is provided a mobile
station that transmits a packet between the mobile
station and a base station including: a packet size

35 recognition part that recognizes the size of the
packet to be transmitted; a packet size notification
part that notifies the base station of the



25 operations in a case where packets are transmtted froma nobile
termnal to a communi cation apparatus according to the second enbodi nent;
and FIG 12 is a flow di agram showi ng operations in a case where packets
are transmtted 30 fromthe comunication apparatus to the nobile term nal
according to the second enbodi nent. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS In the following, a description will be 35 given of enbodi nents

of the present | nRYJPed gfﬂz@etﬁrecnf‘ee ﬁ&ci@@ dpayi ag§aaile<% lis a
schematic di agram show ng an exanpl e of the structure o nobi | e

communi cati on sy$ti@RSIHoS$ 5O RnPER bt H& g e%%%?SThFEnFPSnpla§k§ﬁp_fP%We%e
mobi | e communi catdhen nﬁgﬁ@iiem d08tiinel wirs theobate teaminal uklih@sa a m)bl | e

Statlon & Dase SLAIP d20u 8l adieanld ol 5cARPALILS LING, 150s
communi cati on network commini cat7on"a par 5tus T n ﬁ] nmobi | e
communi cat i on®sy$terd 1100an$meﬁs|@@@kétaqer &i’\%WE@i—@ﬁdl $npecicorndan ¢t wekh t he
nmobil e term nal X1 and;d h@fceHgU@a(@gé@n apparatus 10 150, packet

transm ssion is perforned gtweegtlthe nohi.l e term nal # é]\d the b 2
station 120 so that vari ation°8f 4APEhdi stsrf% EPPREPPBMLPRES AFPYD s%ﬁder
becones snal | . Fithst presestripvieontiwn,| tdee givansofisaidh friatst eabeeenent

of the present inRmNtioNe $Pathenl an3d @{@C}%}H?Dé seatt&%sms%l on speed
(transm ssion rate betvveen the nobile term naIE E% and the base statlon
k

120 i s deterhfned 7 onlly 2LRE EHANE W bk ¢t §16€ Cfardif (REKe®0
FIG 2 illustrates dre excapseiotethe Sthreucs fivee of ithésmphislsetdles ntcwmal 110
in a reservati on t V& S C I j ment  of
the present invention. éacgﬁé Vékﬁ?&l‘atrﬂlgq1 Cc%%élﬁkée %?ngs%né’r%tr% %{ﬂjﬂqjl,ggl n the
25 reservation tfﬁé?“hcfcfé%sség)@?émtlond:ll’\ﬁje%e%eb‘éeker’h§ﬂzéh@ecogn| tion part
202, an encodi nth:Ia’rCsimisQDén 2affedulsatdete ohigeit s806s accideculmt or 208, a

dem)dul ati ony %gl(?t‘}ozrl@i §| ggg %g_%aﬁ\ra(;t op ééc":ﬁgltt 212, and a decodi ng

circuit 214. |ona rates an exarrpl e of the
structure of the base stat|@ﬁhﬂoolbﬁetﬂﬁes're%@@?é??énapﬁp@dél@éés%g%%s@ém

gf%orgl nght Obt he thid 3 @é’féihgdl ﬂ'ﬁﬂ%ﬁ@flotrhﬁvHESB@&O%BVQB&EO% S SO bR

, the base sta in the.reseryation type access, system

i ncl udes a circul"A% f():fglzo éngeﬁﬁ&ﬁllaheicgrfy%??Eh?%l§84e'%§ns|rger‘?aq Bpar ati on
circuit 306, a d@mdlmg:twnuwutﬁo&haa figlahswingi dnawingd .

20
E D I W
FIG. 1 is a block diagram showing an
example of the structure of a mobile communication
system;
25 FIG. 2 is a block diagram showing an

example of the structure of a mobile terminal in a
reservation type access system according to a first
embodiment of the present invention;
FIG. 3 is a block diagram showing an
30 example of the structure of a base station in the
reservation type access system according to the
first embodiment;
FIG. 4 is a table showing a relationship
between the size of a packet and a transmission
35 rate;
FIG. 5 is a flow diagram showing
operations in a case where packets are transmitted



rate determnation circuit 310, a nodul ation nmethod/radi o resource

determ nation circuit 312 (referred.to as "determnation circuit 312",
hereinafter), an information control .circuit 314, an 5 encoding circuit

316, a signal multiple circuit 318, and a mpdul ation circuit 320. In the
reservation type access system when transmtting packets fromthe nobile
termnal 110 to the comuni cation apparatus 150, the nobile 10 termnal 110

transmts a trangosside (EGHEsE 28duiie 1L Qszaﬁpn%atdt%rpackets to be
transmtted to the base station 120. Mre specif t he packet size

recogni tion partaﬂ@??ﬁt%%el%DBPFeﬁ%§QﬁW%ﬂlQHOtXBesﬁ6ﬁﬁsﬁnqm%ﬁmw
recogni zes the skzecfdiaaghtof thbe flacketeanbodbeehtansm tted. The size of

the packet is transmtted to &he b&}e SHQ&%%@U%E$9¥%%h35%? gﬁgggp;ssion

request via the encoding CIFCUIt 2 on circul nd t he
circulator 208. 2oampd ok bhet RErpadivate andl 2 heobidAsessiiom k eguest

transmitted frompbhe raduteat €61 rtgrbelJa(b@wslétgsltetmatcla%ﬁdﬁmsrw%p@ rate
det erm nati on CIrCUIt 3 Vi a th% circul at or t he denodul ation circuit

304 and the signdlIo¥ FAtPSATG rcuit 306 that are in the base station
120. The transmn ssion rat e HeGer i nat ioblckudiagtdmdehewiimesama

transm ssion rate.faf, Rachr pagket heleen the fopile tepmingl G pnd the

base 30 statjon 120 based on the size of the packet that Is . Input. To be
speci fi c, asl%ho%ﬁqﬁ¥qg%Evﬁtl?ﬁetyp§h§ﬁ§£ﬁ%NFY%F%mdéFéPﬁqﬁﬂqcﬁPct?%U|t
310 determ nes aftiratsmmsodimeate such that the transm ssion rate is

hi gher as the size of the 3p ﬁacgea shec l@iQSEa The detgr m nation
circuit 312 determines a modulation nmethod and a tadi 6 Tesour ce in
accor dance - 1PPRInA: k91es t HBndnFésicov e Raekers asecethatedibytede

transm ssion rat efx@at efiie NadboNeCitkeGiiinadlOto MKie &pamuniicaltion t he
deterntnathp C|r ara 2 deﬁe£ghng%tt¥%s é@% téon th%ﬁ §¥§p g;ste
transm ssi on pome e"Same i e.” a sprea €t

resource in accoﬁ&ﬂﬂﬁﬁwﬁqht@héhéeﬁ@mﬁﬁuﬁﬂb¢@¢mﬁﬁ§slon rate mhen t he CDWA

systemis enployed in mﬂtlthX|gglyxghgldwmﬁiygrgmesq%wngnat|on circuit
312 determines a tinme sl ot that is a.radio resource in accordance with

t he deterni ned tPEﬁﬁﬁFﬁﬁQﬁmtaté FRSE tHE TONRECYSEENATS STy T
mul tipl exi ng. Fudtioer ,thdecdenenicadticon appazuatudliodeher matesla frequency

band that i@ radit iRe0UIEeoLR;AECAUMANRE 1 £0: | BRLA sdiekarm ned
transm ssion rate when t %stem|s enp Og N tlp eX|ng
FIG. 10 is a block diagram showing an

example of the structure of a base station according
to a second embodiment of the present invention;
FIG. 11 is a flow diagram showing
25 operations in a case where packets are transmitted
from a mobile terminal to a communication apparatus
according to the second embodiment; and
FIG. 12 is a flow diagram showing
operations in a case where packets are transmitted
30 from the communication apparatus to the mobile
terminal according to the second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, a description will be
35 given of embodiments of the present invention, with
reference to the drawings. FIG. 1 is a schematic
diagram showing an example of the structure of a



Inf ornmati on about the determ ned radi o resource and nodul ation nethod is
transmtted to the nobile termnal 110 .vja the infornmation control 20
circuit 314, the signal nmultiple circuit 318, the nodul ation circuit 320,
and the circulator 302. At the nobile termnal 110, the information about
the radio resource and nodul ati on nethod that is determ ned by the base
station 120 is 25 input to the encoding circuit 204 via the circul ator 208,

the denodul ati Onm%'gjj]clbg Fc&h&un%ggtﬁgf&% m SEHG' ﬁg' Qlﬂik.eh{ ?ﬂ% %{é@Sent

Thereafter, the nodulation crrcuit dul'ates t he packet _
transmitted usi ngMIRNERR espoRdPAg ahdi cThesBRPELS 8REMA ipFdiiian i on

net hods det er m neg dnent heg pashcshialeson Wdbhildecapduhated packets are
transmtted to the . bhase station 120.via the cwcu%g}bor 208. . .The %}Ckﬁ S
| 110

that are to be t PR t2P hnd ar & GAHR% 13 eCFr 0APrhé Mt §
are 35 input %o tErpalecds ngRYCH cdidt0 308 avremuhicationl atedwd302,14he

denodul ation cirgyd B0bmnandikbhe $gnal sepasat %g@_ci rcuit 306 as shown in
FIG 3. The -12 decoding circuit 308 (Pecodes t he gackets that are input

to the decoding circuit 308IRTRECIBORIESF RURBERLIGRE LORafY R ol &%
upstream i nf or matwihem tmadhet coransindats iom appapat Bsrihbd leeiwden achecei ver

5 via the RNC 13¢cand d Nec £AEMD! G3lg UhdLIOT Kodd0 ELGL 5 L e

di agram showi ng the operations of the npbile termna ase
station 120 Whenlpdokdtacket Eransmited rbm Paefabbede bedAgimithao to

the communi cati omodjidad at &ism1al5Q 1ion dite t1esSepyaki 8Raly PR aCILSso SYIBd€m
according to thevfairristtfonrigog%rr%nt. Imn sst.e ) 191 %he mobile term nal 110
recogni zes the size of - EAEh° bf trﬁé]spe{"&ejts o B Faﬁsrﬁetcteéﬂl.eﬁ\le&?, in step
S102, the nobil e sEhder peadmesOsmeddsnits the size of the packet and a

transm ssion request to thepbage statdedtA230:ridR siep BLOZGiwdien £ he base
station 120 fcei ves the si and the transm ssion r qgest
e

e of the packet
from the mobife EermnAmHISIERE Bhsd B0 RISIFRR 1B6eREte M nod t
transm ssi on rat ifoat tdngbopdikenthetanderandrel swbohespern n raldn assli ¢he

base station 120 Jhasad ikt 8enskag alodiht PECKRIinaTheRo i SUER D4 the

base station 120 determnes a,radi o resource and_a nodul ati on nethod for
each 25 packet |ft&dcdRNahe? Wit Aetife™Haed haeedt PRNSMLYSItdE rt%e ?h step
S105, informati opaatkat tdebeadiransesiatred. and t he nodul ati on nethod is

transmtted the nmobile t ingl . p.S1 iJ.e term nal
110 30 transém@ts t he packetggén' bg tlslz]al%ssng%%%jgt%f?t %%B‘%Q% s@tm[g;téhoen 120 in
accordance with theuctdiee refotihee veid Ipdiemnival meiRoddet ermi ned by the

base station 120relgersi£pi &40¢€ypkha asss s§pdton 4éBording to the
first embodiment of the present invention. As shown
in FIG. 2, the mobile terminal 110 in the

25 reservation type access system includes a packet
size recognition part 202, an encoding circuit 204,
a modulation circuit 206, a circulator 208, a
demodulation circuit 210, a signal separation
circuit 212, and a decoding circuit 214.

30 Additionally, FIG. 3 illustrates an
example of the structure of the base station 120 in
the reservation type access system according to the
first embodiment of the present invention. As shown
in FIG. 3, the base station 120 in the reservation

35 type access system includes a circulator 302, a
demodulation circuit 304, a signal separation
circuit 306, a decoding circuit 308, a transmission



35 transmts the packet fromthe nobile term nal 110 to the communi cation
apparatus 150 via the RNC 130 and the conmmuni cati on network 140. Steps S101
t hr ough -13 S107 are repeated until all of the packets to be transmtted
are transmtted to the conmuni cati on apparatys 150. FIG 6 is a bl ock

di agram showi ng an 5 exanple of the structure of the nobile termnal 110 in
a non-reservation type access systemaccording to the first enbodi nent of
the present invenidan.qde sAPND iBnFlGy &4 Ne1 gODEI fobgnmnal, 110 in the
nonreservation type access systemi ncl'udes an entodi ng (} circuit 402, a
signal nultiple &athad/ aadioarpseurad setereination, ciroudits@lssion rate
determ nation ciraéfe¥8d BonMduhaldtdrmmidwotsn adi@chesorrioer det erm nation

circuit 410 (referred to.as V"determ nation circuit 410", .hereinafter), an
5 Chtor mati on cORARANSE FRR) ¢ AT0 Lk SATAYA SR oF CHEAS La S it a1t b 27
circuit 416, a siegmaldisepacarcontcidddui ta AHi8ymall mudédpdieng iciawiu t3 U20.

Additionally, FlGnq/ d ShdaRlQekodi agramshoyy g an exanpl e of the structure

of the base 20 station 120 I n the non-reservation type access system
according to the first embodNmERE. TAS IR Gh FYee 2cceRe By ¥tation 120
in the nonreservathea typesateesdngs peickat Nct tolesthAeCmbdbullat e tiia B

demodul ation cirqig P4n8 ShaARL sRERATAH | AT2PaEhECYh SQGe didleending

circuit 508, a transmssion rate determ nation circuif 510, a nodulafion

net hod/ r adi ol ¢ es @i et et kP nArposditrc d ttrARSPL 8FdPPed s@bieft and

;ilit erm ggti on gim@igiﬁel_za%bgeai ot t‘&fél ,paaéllkéﬂfsotaabbo_rtx@glrlgéﬁcitﬁcﬂ regit
, an encodi.n ircuit a.signal multiple circuit , and a

nodul ation ci rcuitth%s%ﬁs nSFﬁélﬁgn-lr%eog'ervati on type access system when

packets are transnitted fro¥prhespsisillfd qar kv nath¢1pacsetthe izemuni cat i on

appar at us 150, t%c%ﬁ;ﬁi@ﬁém éﬁir@.n 203t & detied %Bﬁﬂgnt‘éirhﬁlﬁiatl 40& of the
nobi | e termggl 110 as shown _ I n 6 recognj zes the size of each of the
tr

FI G
packets to b Gy FIG: 12 FREOIVATH nHiF of1éPr Obi €3FTD Het B i nes
radi o resour ce ampcaksd at® ohenttrhodn irt taestor dBlneeswizieh otffthee e st ssi On

rate determ ned by tihe, {LANSALISHAN i %dﬁseé eéﬂ@%%*ﬁgzﬁi) iy 408. To be 5

r
specific, the determnation circuit 410 determ nes th dul ati on_ net hod
such as transni s&GAD PHIRF 1oBngeqesite et ¢ nencqddpresd t3de tHdt i s a
radi o resource i nhacawdahaeivnt kb itde idetaardn aved thansdiresilartamt®0 shen the

CDMA systemjgs enpl oyed 10 L mulit,iplexing &pcgggi tLhan.pihe determ nation
circuit 410 determnes a tine slot that i1s @ radio resource in accordance
with the deternm FERNIBNSH 88| AUASE WD Ihet relnispst e okl ®yed in

mul ti pl exi ng. The detiatd nat poarel iedt 4D the transmission rate
determination circuit 310 via the circulator 302,
the demodulation circuit 304 and the signal
25 separation circuit 306 that are in the base station
120.

The transmission rate determination
circuit 310 determines a transmission rate for each
packet between the mobile terminal 110 and the base

30 station 120 based on the size of the packet that is
input. To be specific, as shown in FIG. 4, the
transmission rate determination circuit 310
determines a transmission rate such that the
transmission rate is higher as the size of the

35 packet becomes larger.

The determination circuit 312 determines a
modulation method and a radio resource in accordance



15 determ nes a frequency band that is a radio resource in accordance with
the determ ned transm ssion rate when the FDVA systemis enpl oyed in

mul ti pl exi ng. Informati on about the determ ned radi o resource and

nodul ati on nethod is input to the 20 signal ﬁltlple circuit 404 via the
information control circuit 412. The signal multiple circuit 404 adds

i nformati on about the radi o resource and nodul ati on net hod determ ned by
the determnatio o e etlv ts, t 5 be
transm tted. Themrrlcoé uly%%oﬁ}gp%%lesascl%dg ngl‘%I gf’%& ?%e% ernfiar?%((? %% €ne
transmtted and iTRARIRESERENhERIE Siﬁﬁfﬁla&t@@ﬁaﬁ@ecwrtq\l%mé#‘espe%@ree

radi o resources awkdDdubalign relheus dehenatned BY ricdha tdegier m nati on
circuit 410. The duI ated p ketséﬁ&a{e tran?gltted 0 the base station
gaskiars °fo SHE

120 via the circut? o’?mﬁ?ﬁs 5 AT TRt Pdhsnitted and
transmtted fﬁom‘qmmbsseonemm rd a2 thpusame ttheesi gnaspsepdr ati on

circuit 506 via td@aé%ﬁaec%ataorram?o aels dhecderndulld Ah fdd G £n50he The

signal separation circujt 506 separates infornmation about the radio
resource and der ?’Ff@l%ﬂultataln&ﬁ‘lr%ﬂﬂ)‘a LAHBdYRE™ ﬁ@eh&%’r SHteRelrnput
packets. The deccshpipgedcint mul& igdendesy basrddan iiomfadrliygt ithe about t he

radio resour ce ang. { e 1Rl At @ JRENOG T haiopLeIRRA Al d by {1155 i anal

separ ation circuit eco sitgnal 1S transmtted 0 as upst ream
i nfformation tRe dohiunt&aki 5AddPpaeRUSAB0LRhaECPEdancecaiividr ¥2@ the RNC

130 and the COWmﬁuw:&mDﬂeﬂeﬁ:\h@lh%m];!H)sld:d &aBel ahanf lkow cicagy agy shewi ng t he
10 operations of hp%%t nobi | e terrI| nal, 110 and ?lase thttl on 120 when

3t oe}ée(flrom etm?olel‘x“f%r m ngF f6 10 ehe conmuni cati on

packet S are transm
appar at us 150 i n d4fesyohnasdeny gtliremitty pel 2dcdes s rajaesmaadoaieRcyo t he

first fenbodihrre][lt tba]rﬁilﬂllléﬁ:eﬁlss%o%atdl@ Db b ecbeinl BRlocklIREANEReenkhe
Silze O eac acKe e ransm e e .

T arsot sorom Bl WS PARIEEY, heahra STIPR RhREe I heRe il MR o YRt PRet s
recogni zed si ze cmpheyedcket mulhamplaxisgep S203, 20 the nobile term nal
110 deterrines a Tadio eS04Ge At &L OHeTELIM Y Gled NeappSKet | 0

accordance with the determned transmssion rate. In step S204, after the
radi o resource arfEiterFBdarst MOsUiettHRR arethateltsi l’fé&nst“ﬁé:?ﬁﬁ)l fe ®
term nal 110 addsnobd b&é nraeirminaloutl &t el detlee rmnedrmdn@rr esa el and

nodul ati on ngbhodc trocﬁb‘tjegggr %fhe %h clkEr;é ing?ﬁt rcggz:e ttte“ﬁ%hh‘% after,

the nobile term na transmts e 30 In
step S205, the badwaiatien EZGCd’éd'o t en@atket ciravdmtard92 om t he

mobil e term nal 110 based OR<tt ke d mfdylnpéi@@rabeutl tthe ,radieo resource and
t he nmodul ati on rret Pdth S d%%gtothe head el

Thereafter, the base statri on Fansti T3 f e:é:gdeéppac?(e'fl i?ﬁe

conmmuni cati on appeatEhed 1B6tt Aat dedermiered viey Wia tias SRNC 3 B and2P hés
communi cat i opsnetiFike 148. the encoding circuit 204 via the circulator

208, the demodulation circuit 210, and the signal
separation circuit 212. Thereafter, the modulation
circuit 206 modulates the packets to be transmitted
using the corresponding radio resources and

30 modulation methods determined by the base station
120. The modulated packets are transmitted to the
base station 120 via the circulator 208.

The packets that are to be transmitted and

are transmitted from the mobile terminal 110 are

35 input to the decoding circuit 308 via the circulator
302, the demodulation circuit 304, and the signal
separation circuit 306 as shown in FIG. 3. The



-16 Steps S201 through S205 are repeated until all of the packets to be
transmtted are transmtted to the comuni cati on apparatus 150. Next, a
description will be given of a 5 case where packets are transmtted from
t he conmuni cati on apparatus 150 to the nobile termnal 110 in the first
enbodinment. In this case, the nobile term Aa27110 perfornms the same
operation whether the termnal 110 has the structure as shown 10 in FIG 2

or FIG 6. Siml atqi f operagion
whet her the baseac.{selté/a?cll%ﬁglgg%%g?tt ﬁg%gtc%lgh(g?%r% gégzﬁ%&%eisc%n%k@p@Bg%‘% FIG
7. Here, a descriipitwh WPl Eheedgicpgingr @leasétwibBe t Ahensiidadedr ni nal

110 has the strugidtiees dBeshowhsiitida 2sangstheahase relrld ©Orod 200 has
the structure as shown in F e packets ggobgggransmtted and
1 a

G 3. Th
transmtted fromthe CUNRURLEAETOR ARFatat uds i‘npgdt & & $He! ERtodi ng
circuit 316 ihcl odied tmet REC2Q30asadstdte omomBOnicattibe aetmoricat4®n

network 140 and the RNC 130pi@ddistijanal Iy, o4 hgighzes gfho%% afpd he packets
to be transmitted are input to the transm ssion rate determmnation circuit

310 by the 25 cofRRTELPBA Sppii&t MOLISER viarrhRadodhiniedst it M2 s®r k 140
and the RNC 130. sketismanspdsshen palck«ied es fenakraasmditteui tf 3 tieeogni zes

the size of eachplpihe PRGkeLs ! 4uhe o A0S Lbadlyndnd deterings the

transmi ssion rate for eac in 30 accordance W th the size of
packet. The deterifithat® obhei regietrvari afet &Y Be na§Caspadive el AReRr dhada
nodul ati on net hodd oth€achrpackabodinaacor dance with the transmssion rate

that is determ ned by the transm ssi rate determnation .35 cirecyit 310.
| nf ormati on about the deter né&epadslqorblr’es@ﬁ?c@oé%en%&ﬂmdﬁao]h ]hg(?hod is
transmitted to theowmdhievetechenasllizEl® &ieactheoEntbenpeicketconte dbe - 17

circuit 314, the signahifHbhI Pl Reitf,CUid Sy Ehe2MDEuleakiqyy id recuit 320
and the circ %ator 302. Thereafter, the pzﬂgkets to he transm tted are input
to the nodul afi ofFHPERt 328 FEASHE &8 (Y RAsHT88i 8 F&Ee Pdths i 384 3n

circuit 310, t_he tdestmmigaﬁbnn_reiqnmu 134 2thé hbasaf csrt_rmtjjom_ﬂ mr rol circuit
314, and the signal multipl %nc'sft%# l5 191, JlfPSntgH' Bhls@n scﬂa: Wd 820

nodul at es the packets to be transmtted I n accordance wth e determ ned
10 nodul ation netiRFELIMRAE ER&nSH2Es A Fackaesethapeoft o Gan sivbhF f 2on

termnal 110 vi a ddtpuestcOkainorhd0ziobitld heepbhhe e ndle Iddkse
I nformation 20 station 120 determines the transmission rate for the
packet between the mobile terminal 110 and the base
station 120 based on the size of the packet. Then,
in step S104, the base station 120 determines a
radio resource and a modulation method for each
25 packet in accordance with the determined
transmission rate. In step S105, information about
the radio resource and the modulation method 1is
transmitted to the mobile terminal 110.
In step S106, the mobile terminal 110
30 transmits the packet to be transmitted to the base
station 120 in accordance with the radio resource
and modulation method determined by the base station
120.
In step S107, the base station 120
35 transmits the packet from the mobile terminal 110 to
the communication apparatus 150 via the RNC 130 and
the communication network 140. Steps S101 through



about the radio resource and nodul ati on nmet hod determ ned by the base
station 120 is input to the 15 decoding circuit 214 via the circul ator 208,
the nodulation circuit 210, and the signal separation circuit 212.
Subsequently, packets transmtted fromthe ]gbg station 120 are input to
the decoding circuit 214 via the circul ator the nodul ation 20 circuit
210, and the signal separation circuit 212. The decoding circuit 214
decodes the inputgppek r . W t i.nf.o t' t he

i nput radio resource a%%én%ﬁaﬁéﬁgﬁﬁ ne%hﬂhébklgf BHE 5@%H gpag§am
showi ng the 25 oferanswhstef axme fowmnsnieiednap the &m@qu§Qﬁﬁ%9%tatron
120 when packets fgatsanasmebed fromthe communi cation apparatus 150 to
the mobile terminal 110 in gg fgrst en?gﬁug; % In ste S301, the base
station 120 30 recogni zes the’si 2e*5f % %%gﬁﬁ%kﬁ YIRS 3 e to be
transmitted tb timxampléeofethenasltrikwrel ¢fahbai mbéd lfer dradmignal 110
comuni cati on_appay a Ugod5Pe¥kd viha &P Cé&b@@s”%k‘é’@e‘ﬁr 140 angh A e BNC

130. In step S302, the, base station 120 determ nes t transm ssion rate
for the packet HF%C%J‘H%C%WRPFHW r%d@ﬁﬁ‘?z@ﬂ%??é dveid iR ket A8 Then,
in step S303, thestHm&e sharrgn 520 wiad endbh hes 8ekAdnal 11108 iresSthi CeoARd a

modul at on et hod 0.+ ke BRCkShel B ARRRL d2cec LNk I deLar e o

transmi ssi on rat ase sfation ransm
i nfor mat i on ABoutCiFeuHbt AP Ri nad SAgdad Sy EEbRt eeCARGUATAACR i oh et hod to

tﬂe mobil e term m&iddﬂ-@tlﬁaﬂecmbhhﬁ taye nal tﬂ-éﬁsﬁr@@ﬁh‘b@ﬁ r}(d’ifél nf ormati on.
Then, in step S30 ase stat.iagn .120 ansnit packet .
e eI BAT SofL Bl 12000 8 108 TheRun AT BRC KR eH G bFa g s

transnrtted to the no rmnal’ Tha & ‘& A
and decodes the pRs@ur¢q deterddmed ivin hciheuinf 4 fatlirerfeaxmd theasadio

resour ce and modulcadd o TRk BOGnt Balr e 1£06F Veflek8 156eR 5304. a5t eps S301
t hr ough S305 re re eated,until all of the ack és 15 to transg]eited are

transnitted t FELPBr APREFOMEIREHET 4 esérF&ﬁ %9 gi ¥en
of a second errboeﬂenmdubétﬁ.be phieseritt |4m/63ntaosughalt Ise peecaanicbrenbodi ment

a transm ssion rq:th:é@{ta49§c§gtd %Oégecta/@ th?_rHB?‘tl golermnal 110 and the
on

base station 120 i s determ ned base e sl ze of each packet to be
transmtted and a transni sshRlEbABRLILIN ﬁ%ﬁ%1r%dl%yaabééﬁ&eﬁ¥ﬂ9%%@to
satisfy the transticsing sondikbmple 2 |thé hisresbadenett tHdheoa®dil e

termnal 110, kas u re._a h i t and, the
base stati on2 20 E{ra f#l E%?ug ur%g%as oﬁ%g‘%g’i?&iog%%%soa & QI n FIG
10, the base st atS¥itapoafaerdday ééocrtrftﬁ,rlﬁ%bﬁtwmpoéls@rﬁenmﬁﬁ athewn

circuit 604, a sighatrgeparathenpeiskCHtattlédn a2decadithe Gigrcuit 608, a
transm ssi on rate:q§§e5§%natign crgeu it 6;9 S? anHc ti.on nethodléﬁd%o
resource deternination ¢rtli tYBL2 (Creef re¥i o a é‘tdeersm%a%%% FT2bit

612", 502, a demodulation circuit 504 a signal separation

25 circuit 506, a decoding circuit 508, a transmission
rate determination circuit 510, a modulation
method/radio resource determination circuit 512
(referred to as “determination circuit 5127,
hereinafter), an information control circuit 514, an

30 encoding circuit 516, a signal multiple circuit 518,
and a modulation circuit 520.

In the non-reservation type access system,
when packets are transmitted from the mobile
terminal 110 to the communication apparatus 150, the

35 +transmission rate determination circuit 408 of the
mobile terminal 110 as shown in FIG. 6 recognizes
the size of each of the packets to be transmitted.



35 hereinafter), an information control circuit 614, an encoding circuit
616, a signal nmultiple circuit 618, a nodulation circuit 620, and a
wireless area -19 transm ssion request obtaining circuit 622 (referred to
as "circuit 622", hereinafter). In a case w@g[p packets are transmtted
fromthe nobile termnal 110 to the communication 5 apparatus 150, the
nobile termnal 110 transmts the size of each of the packets to be

transmitied and a transm ssjgn HEAUCH( A i ASE.PLALION LR MO &s
part In the nob

specifically, the packet size recognition ' _ iTe term nal
110 as 10 shown iTRHIG rosppEsgnieres nau k3t eopf meabRdofin REGEA@RSet 0 be

transmtted. Thesitze Phet Beapaakelsidh transniétedniacdhepaga station 120
with the transnigfion request Vi

t he .encodi ng.circuit 2Q4, e dul] ati on
L r o ST POURRE Va3 ol M SR 08 81T S B a e, TReluL2

request inclulles seeal fianstihesdereguridiat bent cansmiigsidd® dateghiinge

packet fromthe rofd IgodeiatRdh LA HNBtskSh 3a §€RIGH shQ slQ £ QB cat i on
apparatus 150 thagy%s a receiver. ransm ssi.on me is determ ned 20

The t ti
dependi ng on t he 33he®bf T1fif 5AREt iTPr & IRERH §886n @S F oF2€k8npl e.
The size of the pskeireaadihr apswirsisirare nefuesther desmirtiiedced rom t he nobil e

610 via the of oo 602 UEnE domauiT bt L Crrbure GOl nd The L Gnal

separation ciPcuilnh 6UBLFheladeadin tHe aidEE 5pR1 | bhel e taF SR ¢h FI G
10. The transm ssiiofcu it e4 et aeffiedaiiirds Cd relimeé 610towhpwt sid he radio

transmssion reqyesto 408l {8 LARWL 4048, 30, CLACULL B3 e Circul t 622
recogni zes a transm sston s afae Ofr ahe up directron z:a |r_ec ion fromthe
base station 120 txpns$elsdhpiinréds oheipparat TBMASQY sEemant umier L eeedor k

(here, the RNC 13G andl ¢ hgldhisgmuniHatd Ofe ARIMAEK 0h4Q)irclo theg Speci fi c,
the circuit ?52 recogni zes the _transm ssi.on $tgge of, the upper network
h n

: b
i nquiring of BHIF By LT CINE RS i fFFomta ?t i~ s%?%%uﬁfgtg

of the down in accordance with the determined transmission rate
when the FDMA system is employed in multiplexing.

Information about the determined radio
resource and modulation method is input to the

20 signal multiple circuit 404 via the information
control circuit 412. The signal multiple circuit
404 adds information about the radio resource and
modulation method determined by the determination
circuit 410 to each header of respective packets to

25 be transmitted. The modulation circuit 406
modulates the packets to be transmitted and includes
the headers in accordance with the respective radio
resources and modulation methods determined by the
determination circuit 410. The modulated packets

30 are transmitted to the base station 120 via the
circulator 414.

The packets that are to be transmitted and
transmitted from the mobile terminal 110 are input
to the signal separation circuit 506 via the

35 circulator 502 and the demodulation circuit 504.

The signal separation circuit 506

separates information about the radio resource and



direction (a direction fromthe conmunication apparatus 150 to the base
station 120). Next, the circuit 622 calculates 5 transm ssion tine of the
packet fromthe nobile termnal 110 to the base station 120, that is,
transmssion time in a wireless area. The calculation is nmade based on
transmission tinme of the packet fromthe nobile terminal 110 as a sender 10
to the comruni cati on apparatus 150 as a receiver, the transm ssion tine

bei ng included iehteh?naoﬂpygt15@%@1@%@0&&@?&%@& , tRBAnERA e %C%Qn'&?é'

transm ssion state o direction in the upper netvvork The. cal cul at ed
transnission tingnPat Iifea@SeWrel e8¢ geceding n‘b’d’Ec’tlbtt RB88; AgcodaSion rate
determ nation ci baidd ahD. 1ffh@rmaﬁs>m adiaft reie fdeteonreabuaceciamdi t 610

determ nes a transm SSOIC?nl réﬁ%ﬁ %‘Séc g ktetapgt g\gﬁgf%lﬁgd I e}eft]g{ml gal

110 and t he base S 1'on “he %126e°6
i nput and thedtraignadsiseparakipn pherqmtel%@ ar'éhesde§§d19(§1 §d{qrs#1y t he

transm ssion tinmggt &erra&pémlﬁ@és speaisf l@%ﬂﬂfeaxﬁ henEbaRaRiSs @hed ate
determnation circuit 610 detern nes a]£ SSIOI’] 25 rate f.or the packet
s

such that the tr&9SHYUS SHt+3Pe2PRfER tHR25i 28 3t TERE Yk et becones
| arger. The det ertien®N®NL 80 r gndt tBE2 cdetrermi eesian nndulatrkord 4%et hod and a

radi o resource for the packefgingaggordaneg Widyidie gﬁ@@§m’isghgn rate 30

det er m ned bi/ the transm ssion rate determ nation circuit | nf ormati on
about the det®r nmo®REF &R ®s reotifte™ebd Modi? S+ 0al mtRod™¥s WeaRds®ted to
t he nobil e term palatlikh vialtheennbarcketdore cont £ oh sni kCeidt f&bﬂn the signal

nul tiple of roul t 18 4 e 33, pogubal @ GHEULInGR0: o20d phe el at or

602. At the m)bllm termn nfornmation a o resource
and nodul ati on 1591 ifettHeel @@Peﬁfﬁlsﬁéfcraﬁylthetm%ea%SﬁlSOﬁYFZ(?W s input to

the encodi ng cir @édo rtnyi eothﬁecifrlwltat@{be@ﬁneﬁhe denodul ation circuit
210, and the, signal separation circ 21 Subsequent |y, . pack to be 5
transmtted ]a$e modul at ed by t hie® ngzf’&t CI rcsﬁjﬁj 26%¥ﬁk\ﬁg3gcgtr1§ance W th
the respective ragicogreisoes cebeand zeodfl @ta@n ot hbespdekets ed 1y t he

base station 120{&@H¥ﬂf@¥@81tt§g tetheipse shat £eAndAQ s\Widd heate is
circulator 208. 10 The cke%s th%ﬁ are to be transm.tted and.transnitted
p

fromthe mobile p@rﬁﬁ‘ﬁ‘h’tn%‘io aF e Fp A GRSt HE dRESAF AGREFT & via the
circulator 602, trreecdsnodedatsion oifr e wBiZketnd Thensi gmalstsapad32a03 on

circuit 606 j@ t%eb%%ﬂét J(é@?m]:%g\l The 1h.derrdhog & kauisl, GQ&slecodes

the packets to be transmt input to the decoding circuit 608. The
decoded packets £@%heé t‘?%‘éﬁi’ﬁ@& é‘teéhtordan%?ﬁt'f-}eﬁ B&CkEEt EaRS HAAFRET on
to the comuni catiiah ayparaeévarhibeidhairamsmisetenveatei.a 20 the RNC 130

and the comruni cati on net V\Dfrll( 434 pl%&lhd tfhtsérgasﬂgvxég?ggr @%%ﬁ(}\@éﬁgﬂ&é‘le

operations of the m)blletermna e stafion In a case
where packets ar &he s iaedonr omtiiesl wotn |determinan . 1Eb e qihel

comuni cat i ops 25 aiRared us1 160abast heusﬂemdl@ﬂb@sbtmntthel RledemidOd, the
nobil e term nal 110 reco n| zZes the f each of Fh% acket,s t(_tg ]peof
1 [

transmtted. Next aqln sf ]éﬁﬁﬁ atnhe m) atjt%rr]mmﬁt trar%'lsen‘%1 to the

base station 120uﬂﬁ3packet to be transmltted Thereafter, the
mobile terminal 110 transmits the packet to the base
station 120.

30 In step S205, the base station 120 decodes
the packet transmitted from the mobile terminal 110
based on the information about the radio resource
and the modulation method that is added to the
header of the packet. Thereafter, the base station

35 120 transmits the decoded packet to the
communication apparatus 150 that is a receiver via
the RNC 130 and the communication network 140.



30 size of the packet and a transm ssion request including transm ssion
time of packet fromthe nobile termnal 110 that is a sender to the

comuni cation apparatus 150 that is a receiver as a transm ssion condition.
35 When the base station 120 receives the SI of t he packet and the
transm ssion request fromthe nobile tern1n§1 11 the base station 120
-22 recogni zes a transm ssion state of the upper netmnrk in step $403. In

step 3404, t he bas%:%p'ié a3 @ %ﬁ@oﬁ%‘lﬁ@ﬁﬁsa%éailé §%la8nufn'triel 'aﬂf"@
wireless area. The calculation is mde based on transmssion tine 5 of the

packet fromthe foli IRFEEFhFNAP Pfo [ESERIRY YL E0 £RE EEAMIM et Aphhfat us
150 (receiver), tdeenrurainsatsshoapparaties 50 ncl uded in the input

transm ssi on request, and tl\lﬂ%x{ Qg%égql&;@lwé%ggbétﬁagggf tih% up

direction in the upper 10 nefwof ase station 120
det ernines a Prarffis ST e aPackeitst t@éfq)afe#(@‘ﬂs%é’tiﬁléénfﬁ?ﬁ@ a1 | e term nal

iéo alnd Ithe 3ase cHrfuroic 4290 hase @a&ﬁ.ﬁlm 15|1(D)Utost1ii§ pbptihe &aé:ﬂ@in?nd Lhe
calculated tr Ssion t n _the el ess So as to tlsyte
transni ssion ti nérﬁiph &“ﬁ ﬁ%éstsz?ﬁémw Shhse g a?f’&ﬁ AV det%ff?n nes a
radi o resource am@tallrﬂ)dtléamnonlnétlh)odbefroﬁomme phek etmen ogecmrtdiagce with

the determ ned ZthteHﬁ{be“ éﬁéoﬁe'iﬁ\tl%al' 6 ePa $4PHe E'E%ulé%%erest | 9o 0
transmts to]réhe ohile termnal 11 |nformat|on about the radi o resource

and the nodul@tid® fethod? PR EL&p §408 Il abbY r ethEr Flaﬁﬁ SR 9 Rnsmit s
to the base statil@0 IRrfbempatket stmdeo@brathosnwheetieim tAocdsalsece Wi th

the radio resourag androdybanign ot had: det er g1 geds Bk, g bases statfen

120. In step $409 ase station |20 transmts to comuini cati on
apparatus 150 th&tlG-s B0 aliPBRei PedsrE iRker ‘t’%éhsﬁ?t Eéd’ef”rd?ﬁ theC#HBi | e
termnal 110 vi aﬂfa&N&éSﬁoamdet e reiami Tho | RAsnehworsk Ak uss eps S401
t hrough $S409 red f Kk b ransm d are
transmtted %% the comﬁlgg§| on alﬁggra €§% gggtﬁﬂgn %2t0 glgascr%% ion wll
be given of a cas&rMierpagResbonine J{nra{tﬁTan t3ed fromthe conmmuni cati on

apparatus 150 to the nobil erkerphBrbts 23 bl O accah ot padt anthe second
enbodi nent .
transmitted from the communication apparatus 150 are
input to the encoding circuit 316 included in the
20 Dbase station 120 via the communication network 140
and the RNC 130.

Additionally, the sizes of each of the
packets to be transmitted are input to the
transmission rate determination circuit 310 by the

25 communication apparatus 150 via the communication
network 140 and the RNC 130. The transmission rate
determination circuit 310 recognizes the size of
each of the packets to be transmitted, and
determines the transmission rate for each packet in

30 accordance with the size of the packet.

The determination circuit 312 determines a
radio resource and a modulation method for each
packet in accordance with the transmission rate that
is determined by the transmission rate determination

35 circuit 310. Information about the determined radio
resource and modulation method is transmitted to the

mobile terminal 110 via the information control



The packets that are to be transmtted and transmtted fromthe

communi cati on apparatus 150 are input to the encoding circuit 616 in the
base 5 station 120 as shown in FIG 10 via the conmunication network 140
and the RNC 130. Additionally, the transm ssion request and the size of the
packet transmtted fromthe comunication éﬁﬂﬁtatus 150 are input to the
circuit 10 622 via the conmunication network 140 and the RNC 130. The

Lransni ssi on reayasle i fic! 4gs LhANTcael OindiMEp0L LhepaGkel; 4 Tom he

comuni cati on apparat as a transm ssion
condition. At th@%ﬂeaﬂ% cipneutiftadAl sxpdnths réggedataisdqgcl udes tine

when the communi cation apparabvsa¥?@ st atfkl@%&é@@ﬁ@‘ 1i:'b' B tthehasketed
Alternatively, the circuit 622 glecel\(ﬁ]glt e size of % gﬁ@ acket that isto

be transnitted afdS raHentt F8dtPFoMAG: Tohtrinf EREHS Vusti%0 and 20
a transm ssi oh rdquesimisombheaRECde3G: rimiratiansaigsiudre r3dduesthe ncl udes,

as a transm ssi O'ae%ﬂﬁﬂ&&ohré@%@u%sd om 4 | men Of 1 hR6 RAGKE fd M Lhe base

station 120 to the nobj iﬁrmna 110, that_1s, transmssion tinme In the
Wi rel ess area. Tt?é'rﬁ“t? a:h s&fgn ttftene“i?f‘i‘hem‘d\nl?;épé% Car&Atits 88 cul at ed
by the RNC 130. The caddwlation icd rmader B2 Gubdbdathiceg tthee paketededor

Lransnitting theb%gce&egn;ra%ttael%owxfc&trh@@ PLRT L AL Loy thp Dase

station 120 from e transm SSi on acket rom
comuni cat i oh® apP@IAT1ZD nethRE MeBId etltfé‘PWh‘éﬁ the, palskatanige B8P bn

time being included dHe thebt L aNEBIrsSindL rﬁme@tattaasmﬂr@qgﬁm 3@2
communi cati on apparatus 150

circuit 622 calc sm ssion
time in the wirel ess area in QE‘& Ohfeg'r E?‘lremlc’il?g ?:L%GZ?W cré‘?etltelso%
transni ssi on req@@tutanthe headiige refsaurcpark@tmodube tioangrattitadl from t he
-Rﬁlc4lggmn%m cati Ql"étﬂs}lﬁ?@ix@%&'sb%59h‘é' ?)atgzl? &@émyclslhfﬁébomantnwd< tlélot@@? the

o speci e _Circui cul at es ssion time

inthe wrel ggs &L %u‘BtFﬁBtl% ¢1& & a‘?}é%c%lﬁ‘étl\&téér?%a?tw pri*Sent tine
and the tine \/\hemOtdwdacloImmlnca:at:uort 2Py adnud 156 stignbéd stamratiiemnng t he
packet from the ansm s op. U1 GepQledi/tnPRFKElaLkORL! BE GO &A1 L A

apparatus 150 to the nobile term nal ransm ssion tinme being
included in the e RaEsi $5-bAPedddstalerhinRaf cliPatBg CesRhingion tine
in the wirel ess ariemdist ihpatvia the toiansm$s6on208t e thet @rfdﬂtfﬂaétti)dﬂn

circuit 610 yjth the si t packet h h
circuit 622 recel Ves Lﬁf‘ze%Péhs%ggsﬁg% rseq[%'gs]?q?é grgttl% Chf wgﬁf é size
of the packet thdthe deerdengr ghseivtitted thdeeadsai thed imporh tdrckets

comuni cation appar aldiso Adncthf it alHd 6220 ehdecbhy aBputthd henput

transm ssion 20 regiuest and the glnzde of the acket Q the transm ssion rate

determination ci FEIE 610°° TheSt PR MSH oh- + A e"aE8 i nation circuit 610
determ nes a transm ssion rBE€.f8r itshe pllcketdbaywern shieer imshithee t er mi nal

110 and the base oo siw@is08 d20thasedbrind hee shZRa0f 110 prrkale ahdlséhe

station 120 when packets are transmitted from the
communication apparatus 150 to the mobile terminal
110 in the first embodiment.
In step S301, the base station 120

30 recognizes the size of each of the packets that are
to be transmitted to the mobile terminal 110 and
transmitted from the communication apparatus 150 via
the communication network 140 and the RNC 130. In
step S302, the base station 120 determines the

35 +transmission rate for the packet in accordance with
the recognized size of the packet. Then, in step
S303, the base station 120 determines a radio



transmission tine in the wireless area that are input so as to satisfy the
transm ssion tinme thereof. Mre specifically, the transm ssion rate
determnation circuit 610 determnes the 30 transm ssion rate for the
packet such that the transm ssion rate becones higher as the size of the
packet becones larger. The determination circuit 612 determnes a radio
resource and a nodul ation nethod for the 35 packet in accordance wth the

transm ssi on rat i n b ransm ssi a det i fon.circuit
610. Informati on%aegﬁjﬁ%egggt_ér Eﬁ%?eut a?%?dé%sﬁéﬁgoé rEgsro&rhgere_rBan éngdtlj ation
met hod is transmadErdnehevirshi tda cefeemingd ranshd Ssifar reaton
control circuit 614, the sigealk,mild igdeép csscuit tEE8patshe JmH &t i oMo
circuit 620, and the circulatqor 602.. 5 Then, t packet t.o be trapnsmtted
is input to the nodth3ttoh &P%86f“ta%€éﬁ' f?%%”fhEESng‘S&ierY&‘lé’ier{u‘ﬁg%‘ia via
the signal nubti pleswircai éndlodiie tniogdulree tbodcicpctihte GRM inloelul at es t he

packet to be transmdiedhingecongdance,yid EQEm%QaCiethromﬁ?eG&i@éj L gfLon

net hod. The nodul at ed nE)acket is transmtted to the nobile termnal 110 from
the modul ati on ci¥HRI™B%H°0ira the circul ator 602. At the robile term nal
110, the information about Thenr,adiro stesous @S5 andhepdalsat isara tliHo et hod

110, the i nf or m § 0 SE50LE 22 .
Uhe ciroul at o 208 THe: ConbA BACKS ol FomT . 210 Caad he 4 gray heRga: i on

circuit 212.18ubd&feinay, Ld0packde MeRile torpéntladddi taatk pels and
transmtted fromddwdesetR8 phakiedn iPGhdsSotdpHtet aitthe tdercodi ng circuit
214 via the circul ator 208, the d ulation circuit 210, and th i gnal
separation ci rcuilitna%i?}a %ndgggclﬁ%%%cﬁ rrcahcl? ©214°d8¢5Ges qﬁ@?#}%ﬁ?ébggket
to be transnitteddthetcordhnesenindeaiwed nbut staposdétdi.-on A=rHos301 he

radi o resource and /Bg ag08 ERNQGpddiGa 120t $1aafhow diagr a5 showkng the
oper ati ons o£5th§: rrﬁagl e term,n%I 110 and t he base sttatl n 120 jp a case
where packet$®ar &9 st A RBRIEES AFE JorARTTEAEFEn Qpﬁ%‘% 459 to the
nmobi | e 30 term ndleridihakcbidi.ng to the second enbodinent. In step S501,
the base station 120 recogn'#lég%,t he ngsz@rﬂg%igg pagkel, ot o ibgd rapsm tted

when t he packet, the size of the packet, and a transm ssion request are
i nput from the 35SARANGRAPASACRSp ATt 1BPesFhEn INVendtih ss50Bn ERE base
station 120 cal cHeatiesd temibsdiagingn td Nerdamstheswbhelrase dfHea.a Thecket

calculation jg§ ”%de\%n&é/en £/ RURLRRCING, A H T{ 6625@ bc‘?{ew%%dé h&é’{féf}”.t
time and the tinme when the conmmuni cation apparatus 150 started transmitting
the packet from t4¥d t¥ardatesméned massfd 1o Pheksed zpr of t9fch packet

to be transmitted and a transmission condition
required by a sender so as to satisfy the
transmission condition.

25 In this embodiment, the mobile terminal
110 has the structure as shown in FIG. 2. On the
other hand, the base station 120 has the structure
as shown in FIG. 10. As shown in FIG. 10, the base
station 120 includes a circulator 602, a

30 demodulation circuit 604, a signal separation
circuit 606, a decoding circuit 608, a transmission
rate determination circuit 610, a modulation
method/radio resource determination circuit 612
(referred to as “determination circuit 6127,

35 hereinafter), an information control circuit 614, an
encoding circuit 616, a signal multiple circuit 618,

a modulation circuit 620, and a wireless area



5 comuni cation apparatus 150 to the nobile termnal 110. The transm ssion
time is included in the transm ssion request. Alternatively, the base
station 120 recogni zes a request fromthe upper network for the
transmssion tine in the wireless 10 area. N§ in step S503, the base
station 120 determ nes a transnission rate for the packet between the
nobil e term nal 110 and the base station 120 based on the size of the

packet to be 15 tt&%%f§§90§“9eh'ﬁ%s(t:alo(ﬂ"éﬂrﬁfjm?rci?gﬁg’.@ $2% AN S84 on

time in the wireless area so ansm ssion tinme thereof.
In step S504, thé&%hase s‘th??éhtlﬁézdetéﬁﬁﬁfésa%t?ﬁhl o resource and a
nmodul ation nethod for the pagket caReaGarnsecROt ¥ hhet ke aginairtd aed

transm ssi on rat Next 505 e e,_st |on 120 tra

i nfornati on about% HWe )%c}%‘:f nﬁﬁgg |m ragsoﬁe an %D&ufnmtunol &é’t%od to
the nobile tebPm mﬁpalrla(]'-usl'h&ﬁmbﬂ'-h@ ot el taa0ineseil v6s tirlggs2Bi ts the
information. Thersgafd efg éé‘cﬁt ee %51@6 atch@‘etbéiS@oSBét tean%%(ltttreasnsamctsathe
packet to be transmtted t he nobil e ter t]1 e term nal
D T ecervos 1 ho Bnatts 4 ah HEalues e e Rt paLREEoR0 130 accor tante
with the informati on about Mbeer adiee irfedsairice, ande npduokatti @i zwet hod that S

received in steper%%] n S eP8 §§Qil; blnough tﬁ*‘é@%%?ﬁée%g}nﬁﬁa‘iﬂtllo 27151

t he packets to be transmtted are transmtted termn
35 As mentioh@d G im TRHE - mBbreEOSFHAMI Colt® ofil E§sPEMEETE R oF® ng to
thi s enbodi ment, pshretacket ber aramiseditaied s peréosied of- Zhdhgiasientt he

nobi | e term nal 31],50 & d %hftggm%l 8‘%“ gjrasﬁeop%ﬂyg ;?90 twtll trﬁpesm ssion

rate between the nobi er m nal ase stafion’ i'S" det erm ned
in accordance wi ttt¥atﬂfénls$§éobf refees thadicetth® pecodingniciragit 204,

Addi tionally, whemhe id@npatsshoricerditt ixue pein@eanthe imehiledermogal 110
and t he cormt]%n c%tl on %Pgar at u§h15(s% or _a triansm Ssi on conq:l t| n ba(?t ween
the nobile ™t h&Fasé 2854t Bh T}ongugﬁ&ﬁﬂ é‘dl THhe? 10
transmi ssi on rat &na siet ©3 hpnedosnd idd oro e shysshent tamenicSsitdre

condi tion. Thereff&et trismPRAS Bb® i@ deckeesLl vValbakhar ofs RACKShder
transm ssion tine frama sender to . a receiver irrespective of the sizes of

packets to be tr s filte etPMABREF LA iFRP2 3 Hed LRE fPAfshisS on rate is
determ ned so as deresiatesfy The tramsmiiss ion coidet iiendeaieweameddie nobil e

t er m nal 110 S g aoeé}ﬂ%; 8”gnt Q?h ”'ocfatforQ E@g_@tlu% £1530 as a receiver,
tot

when transm SSI on fro nder e receiver, that is,
end-to-end transr‘ﬁrsasq%%lﬁ%thPPtiffalrgerteqtﬁorredexiﬂﬂpﬁ-g possi bl e to meet the
requi rement. Additionally, TReaBatke ferdindip@akeof ahle tpagseits 4 nyenti on,

end-to- end qual | ty, il SETYLER 29 LOBS): 630 6. SHBRRT Led Dy, determ i pgea

nodul ati on net ho 10 resource b a transmssion ratfe in
the wireless ar eatﬁnv‘%tc‘é@r‘élhﬁcérwntsﬁﬂtstﬁel%ﬁ 762 B¢ éaéﬁrﬁl&@@étl%{hdchrcum

transm ssi onpsequast +ierena. cYhenpacketso ar ethéaaémbahqcét&(brdwmmwt t he
base station 1204 cogm%\hﬁﬂt he .t ransm ssi on r uest

o %2) reclg é grea
fromthe upper ©p5dREA zf‘reeoat’f%ﬁtls t £&4 Hd\ﬁa tHEE pAsE
station 120 cal culratidse thaser atsrtiiosi dr2 & exgieshovwn the FliG.elldss afka based

on a request frorer?a%ényégtomela'tlee Sl AP 2 80gnact haRsH 8l PN et §h £50f

t he upper network
the transmission request that is input to the

30 circuit 622.

The circuit 622 recognizes a transmission
state of the up direction (a direction from the base
station 120 to the communication apparatus 150) of
an upper network (here, the RNC 130 and the

35 communication network 140). To be specific, the
circuit 622 recognizes the transmission state of the
upper network by inquiring of the RNC 130 or by



Thus, ,when packets are transmtted -28 downward, the optinmum transm ssion
rate is determned in accordance with the size of each packet and the
transm ssion request in the wireless area fromthe upper network. Wen
packets are 5 transmitted upward, the trans§155|on request in the wireless
area is calculated in accordance with the g £|Ity of service request of the
user and the transm ssion state of the upper network. Accordingly, it is

possible to '”pr(%ﬁecby £t B3t EELR0 aCaNAGH dnyi A0, § Os PRXEMLZ€ (d-d frend

quality of servi etting an optinumtransm ssion rate. |In each of the
above- ment i oned Ws(atﬁérﬁéé&&“ & 2R BB gRPIMYA 1FAMI D2 and t he
transm ssion rat epeiritifal 50ntoi Lo a8 stathenld2ophile term nal 110
correspond to a packet si zeNre ogm&u on hart $0 a&he transm ssion rate
determnation circuits 310, S0 iH the® bast sF5t1| o °120 correspond
to the packet3si ztéarra;@gsfmqvontpaﬂ ofEé;chhe dfackett fapmnitdsi owhigte 20

determ nation ci r@nii 08 100t BE 'EHQ' b%é@rﬂé@ioélﬂzot henliansni ssion rate
determination circuits 310, 510.and.610 in the base station 120 corresponds

to a transm ssi o PREMERE LN haPFortPpar thrF‘iljr??lﬁrar‘éach & he
determ nation cicalidulbt4d0 i mhdenblded tar ninahshi6siamd time of

determi nation ol reld (e dil2e BLananfleShd i d heobasRast 2140R 120 Sargesponds

to a radio resource allocation part. Each e nobile termnal 110
and the whol €% bad® ﬁ%l%‘?f“‘.“i‘?@%éﬁ@%@tﬂﬁalf%t‘és 3b°PadRef ERARNISSI on
part. Additional |t)h,e tiheat srans 5l 68 @imeate ey efne hadledn iel s tifdOcin the

base station 120 r{sqﬁ)%ggntgegugsrgztz aqp& a&pé n]g%ggéé.%lé%t obtains a

t ransmi ssion coné’ ti on cor responds 0 a second
obt ai ni ng part arfda@amiggiont afaiteg ofarthedanh &ireatépnobnaitise aipper

transm ssi on congietdwi-k Furtner B'Q'l@ultal‘t%d r@f\éﬂrﬁﬁsgmohathme -129 the
determ natloP circuit, 408 in the nmob erlﬁ:term corresponds to
e

transmi ssi on" T at é’lﬁoet]l‘ﬁséa?‘f%ﬁ par " tpoactkl'é‘? Ef%%sWéégdﬁqlr&tepar? 202
in the nobil e tedetrimiidttonr esponds téd & packet size 5 notification

part. The present inventionphs eggnshmstﬁcgﬁ ordbe §Qgg|rfn|lglgltll)brpll scl osed
enbodi nents, and vana,tmgigagd nodi.fi cati ons may, be nade wt ﬂ%a arting
t

fromthe scope of 4@k € BREERERGS 30-HIRSPIESLAR /%S
based on JapanesepaRkax ibhgtpphi taki owbd. e 200dm 183393101 laeai drhe] thmsd&

2001, the enjhre Gontefy s19h BOLER 3ne (IR eby. L nger pREALSE M ral £t enge.
input and the transmission time in the wireless area
so as to satisfy the transmission time thereof.

More specifically, the transmission rate
determination circuit 610 determines a transmission
25 rate for the packet such that the transmission rate
is higher as the size of the packet becomes larger.
The determination circuit 612 determines a
modulation method and a radio resource for the
packet in accordance with the transmission rate
30 determined by the transmission rate determination
circuit 610. Information about the determined radio
resource and modulation method is transmitted to the
mobile terminal 110 via the information control
circuit 614, the signal multiple circuit 618, the
35 modulation circuit 620, and the circulator 602.
At the mobile terminal 110, the
information about the radio resource and modulation



-30 WHAT IS CLAIMED I'S: 5 1. A packet transm ssion nethod in which a packet
Is transmtted between a base station and a nobile station comrunicating
with said base station, conprising the steps of: 10 recogni zing the size of
the packet to be transmitted; determning a transm ssion rate for the
packet between the base station and the mobi4le station in accordance with
the recogni zed size of 15 the packet; allocating a radio resource to

{ransmsston of thapackeloDetuRen Lhe hase,sialiencand uhe, mblig,station

based on the determned Transm ssSion-ra ransmttin cket
bet ween t he base It &horerpading ﬁBKQW§En%ﬁ4dﬁl®thg FHéQﬂMQﬁ%ﬁ $ adi o

resource. 25 2. Hw W@k@aulaemam %&lr@hﬂftm agn@l aheed iighal ai m 1,
wher ei n when the packet, i s transn1 ﬁﬂj{ t he nDb|£§ statiqn .as ender

to a 30 receiver zf??ﬁﬁ%%s%lgfaf ?%i%ﬂ??g K rﬁﬁf %F%é?% ned
based on the §izanﬁnammmp@ﬁkeretmOMyhatﬂdnbyteueamddalammmnnqmmqmustate

of an upper netwoide ofy L1 523EN8LALIAN SHAS:LGpSBLLSLY sAdyANSHT sSi on

condi ti on between the np e station and ecel ver -31 3. The
packet transni ssif&THEt FRY %%dcméﬂﬁé&H%PQﬂ@ﬁFﬁ%dsmﬁéF@FﬂHﬂﬁ?tQEMEﬁﬁSS|on
5 condition bet weaisd hetarobohelgDat iagdl anschi diei t €61 Yer thrclhaias

transm ssi on thngégtfgﬁ Pf&ksﬁafE%@té¥%éﬁ%ﬁ%5&5535[°n to the receiver. 10

10 The packets that are to be transmitted and
transmitted from the mobile terminal 110 are input
to the decoding circuit 608 via the circulator 602,
the demodulation circuit 604, and the signal
separation circuit 606 in the base station 120. The

15 decoding circuit 608 decodes the packets to be
transmitted and input to the decoding circuit 608.
The decoded packets to be transmitted are
transmitted as upstream information to the
communication apparatus 150 that is a receiver via

20 the RNC 130 and the communication network 140.

FIG. 11 is a flow diagram showing the
operations of the mobile terminal 110 and the base
station 120 in a case where packets are transmitted
from the mobile terminal 110 to the communication

25 apparatus 150 in the second embodiment.

In step S401, the mobile terminal 110
recognizes the size of each of the packets to be
transmitted. Next, in step S$402, the mobile
terminal 110 transmits to the base station 120 the

30 size of the packet and a transmission request
including transmission time of packet from the
mobile terminal 110 that is a sender to the
communication apparatus 150 that is a receiver as a
transmission condition.

35 When the base station 120 receives the
size of the packet and the transmission request from
the mobile terminal 110, the base station 120



4. The claimed in claimtransmtted from 15 receiver via the is determ ned
I n packet so as to between the base 20 packet transm ssion nethod as 1,
wherein when the packet is a sender to the nobile station as a base
station, the transm ssion rate accordance w the size of the satisfy a
transm ssion condition station and the nmobiT% station. 5. The packet
transm ssion nethod as clainmed in claim4, wherein the transm ssion 25

condi t i on_ bet veen, 4 g, base. shatl.an AN Lhe, mbLLe stathon [ncludes, o

transm ssion ti seé stat
station. 30 6. Then paeRet ﬂpénsmlﬂyﬁﬁﬁﬁmﬁﬁ@@ athel aped 9t e m30wher ei n

when the packet |§aIé@D§ﬁbbtQ@afrlréﬂfﬂs?sMdﬁiméolhh‘&h@mﬂ&ﬁ%'98e§3 a 35
recei ver via the ase s% #gn t he tran§¥%55|on rate.i s deternlned L n

accordance with tHe sT2eCBEEApackd D BR5 EHaRimtrdF ™y BT ot 58P sfy a
packet transnPssioh tieehpdchstclfaiored-hia nokhibeltewmdmesiln Mhkn(séerdpatket

s transmitted fromansengfhuhe s dibibsaphplikonsds @doeaiaey vigathe
base statlon t he transm SSIOI’] rate 'S eterm ned in accordance Wlt the

size of the packet*3SPBesfigRshiiMeePSPAsiPoludeAsty Fhe 4k ansni ssi on
condi tion betmeemiimsméﬂdebnam@quusﬂnﬂnm@ shat recrognizedhe packet

transm ssion met ﬁémfggkgﬁdngg Eﬂfnéhemﬁﬁ ?Ege%%g&ﬂ'lgﬁgﬁélgﬁper

condi ti on bet ween the sender e nmobiTe s |nc udes
transm ssi onlPi nE'¥FEWeRE- packet fromthe sender to the nobile station.

Next, in step S405, the base station 120
determines a transmission rate for the packet
between the mobile terminal 110 and the base station
120 based on the input size of the packet and the

15 calculated transmission time in the wireless area so
as to satisfy the transmission time.

Then, in step S$406, the base station 120
determines a radio resource and a modulation method
for the packet in accordance with the determined

20 transmission rate. In step S407, the base station
120 transmits to the mobile terminal 110 information
about the radio resource and the modulation method.

In step S408, the mobile terminal 110
transmits to the base station 120 the packet to be

25 transmitted in accordance with the radio resource
and modulation method determined by the base station
120.

In step S409, the base station 120

transmits to the communication apparatus 150 that is

30 a receiver the packet transmitted from the mobile
terminal 110 via the RNC 130 and the communication
network 140. Steps S401 through S409 are repeated
until all of the packets to be transmitted are
transmitted to the communication apparatus 150.

35 Next, a description will be given of a
case where packets are transmitted from the
communication apparatus 150 to the mobile terminal



15 8. A base station that exchanges a packet between said base station and
a nobile station communicating with the base station, conprising: a packet
size recognition part that 20 recogni zes the size of the packet to be
transmtted; a transmission rate determ natign part that determ nes a
transmi ssion rate between the base station d@nrd the nobile station in
accordance with the recogni zed size of the packet; 25 a radio resource

al l ocation part t " raqj o C - m ssion of the
packet between thlgq%a%eéég%gﬁ‘ﬁ%n%gng:ﬂ%egerer%g&?eggpggﬁ(@%qﬁ%&sed on the
determ ned transm ssion rat8heaR@cd@ts pdeket 2 reafionPssita@nsamit g et and

transnmits the packeindieiveen thembasr daineniandibhe apphidae-1sd ats@nadsi ng
the all ocated radi o resour ned in claims8,

. 35 9...The base statian.as _cl ai
-33 wherein mhen%W&?%é%%eﬁgﬁsengﬁﬁﬂqt%&F??bﬁ1%hg ﬁquh?sH%ﬁ?on as a
sender to a rkceisvmtiom 1Rhe basehowvat iion, FIGe 1Pamsmi $hiecon rate
det erm nation pardond@hef JhPesnt Re IS 51 £Har #he RRcaGay dance 5 with

the size of the packet to be transmtted and a transm ssion state of an
upper network of the base sPafidACGHY + L%t FERDSRLISSARIN LRI YIS koAbt i on
bet ween the nobi [tthestsad z@no Andheh@arcdeei vieran di t@edTifeoasthest at i on as

A o . B aca e o ! .
Choaine the t pancarbtil 06 GAMRELR L0 B [aLs) 1 ABLE RICRELLORy ||
The base st atPon &2 cIia nkeldei AOFMEINAAR tigheree AWeRE £AAnSMS Siom RBAdi ti on

includes transm 93N tTHe etahbeiRacket feguesbeifehiude s2% rdadm DHsiont he
receiver. 30 12..Tq%aba e, gatgg e%?iﬁ!ainPﬁeiQ 8&aiQE§tiﬁﬂfﬁfin FQ nsthe.
packet Is transm Jted ?rom a Een er to Qt"he nobi're Eflau on as ePFFaecel ‘\J/er Vi a
the base station,lithete reheninobiide rtgtmnides brbifatson paensdeitssidmes t he
transm ssion rat gdduacLOhdange Whih same time, the transmission
15 request also includes time when the communication
apparatus 150 started transmitting the packet.
Alternatively, the circuit 622 receives
the size of the packet that is to be transmitted and
transmitted from the communication apparatus 150 and
20 a transmission request from the RNC 130. The
transmission request includes, as a transmission
condition, transmission time of the packet from the
base station 120 to the mobile terminal 110, that is,
transmission time in the wireless area. The
25 transmission time in the wireless area is calculated
by the RNC 130. The calculation is made by
subtracting time required for transmitting the
packet from the communication apparatus 150 to the
base station 120 from the transmission time of the
30 packet from the communication apparatus 150 to the
mobile terminal 110, the transmission time being
included in the transmission request transmitted
from the communication apparatus 150.
The circuit 622 calculates transmission
35 time in the wireless area in a case where the
circuit 622 receives a transmission request and the
size of the packet to be transmitted from the



35 the size of the packet to be transmtted so as to satisfy a transm ssion
condition between the base station and the nobile station. -34 5 13. The
base station as clained in claim12, further conprising: a second obtaining
part that obtains the transm ssion condltloQ orovi ded from an upper

network. 10 14. The base station as clainmed’in claim15 12, wherein the
transm ssion condition includes transm ssion tine of the packet fromthe

base station to tc%n(mbié@t%at hgaar%ctulé 15T61ev9§8€h§t ab&n%rﬁ%a%?émd in
claim8, wherein when the gﬁc g gi transmtted froma sender to the nobile
S

station as a rec&SHOLK al g5 RGrhdh: the Prasesicsdiish rHte

determ nation pah1nhn£mnﬁﬁ@sc&heuﬂaﬂuyntnnonraasmlsalaacmmmﬁuxhvwm@ t he
size of the packet t t sat n

condi tion betmeen]f%eeggﬁdégggn%§ EQbﬁgﬁﬁftfg a? g%%¥§g Tg% %ﬁ%ﬁﬁase
station as clai méd'q PR 35105, angr (e eUhprvBeRAgthe cRMmEvtat Fehg

part that obtai napherdt@nsrsgskenreerditdoisii ovifdgdcheopadykdippefom
-35

r
the transmission time of the packet from the
communication apparatus 150 to the mobile terminal
110, the transmission time being included in the

10 transmission request.

The calculated transmission time in the
wireless area is input to the transmission rate
determination circuit 610 with the size of the
packet.

15 On the other hand, when the circuit 622
receives the transmission request from the RNC 130
and the size of the packet that is to be transmitted
and transmitted from the communication apparatus 150,
the circuit 622 directly outputs the transmission

20 request and the size of the packet to the
transmission rate determination circuit 610.

The transmission rate determination
circuit 610 determines a transmission rate for the
packet between the mobile terminal 110 and the base

25 station 120 based on the size of the packet and the
transmission time in the wireless area that are
input so as to satisfy the transmission time thereof.
More specifically, the transmission rate
determination circuit 610 determines the

30 transmission rate for the packet such that the
transmission rate becomes higher as the size of the
packet becomes larger.

The determination circuit 612 determines a
radio resource and a modulation method for the

35 packet in accordance with the transmission rate
determined by the transmission rate determination

circuit 610. Information about the determined radio



networ k. 5 17. The base station as clained in claim15, wherein the

transm ssion condition includes transm ssion tine of the packet fromthe
sender to the nobile station. 10 18. A nobile station that exchanges a 15
packet between said nobile station and a bq?S_station, conprising: a packet
Size recognition part that recogni zes the sf'Zze of the packet to be
transmtted; a transnission rate determnation part 20 that determ nes a
transmi ssion rat ALK ShoBEL ¥RaA e IR | 25 SLELhaR and Pl fiase
station in accor ance mn th the recogni zed size th

transmi ssi on rat BoRatlief it o pat i tH&@|ﬁﬁﬁf#%@@@%@tb9§ecﬂﬂ%ﬁQ#lof t he

det erm ned 25 tr@a&@wﬁﬁcnnqaI@heaaggaaaw%«mtigp@salﬁgugﬁ pargt, tdrd
transmts the pack t gimeen t he |é% st at -t and, thelb% §O.t|on usi ng
a radio resource™SAGE l%ftﬁﬁf%% 288 %t &1 Bset’t SR ERE IS4 ed
transm ssion Yate. 30 19. /Qmmmblehstaammetrtn exchuageniatdsl packet

bet ween sai d mobihe.st ald omanfodubass ot atiaf; Cogpy| sk chegpacket size
recognltlon part a

36, recogni . ze of cket
o Lt od: "o abRBE s s TP aBLPol harihe et IRl FPLELPlE et i on
of the recogni ze@18i.ze Tufe tedphekedn am&diftp&m&emodnaa$5553ﬁﬁn part that

transmits the pagkekehelupal the ABRLe M Al ok Al heeLase s tatd on usi ng

a radi o resource aIIoca ase station ase on a fransmssion rate
det er ni ned i acesteadesd t“ho@%éa‘éﬂi’é grethrd packee . meduietetheamint e
station as clai ned itraGlsmigiddd 100 tHet kpidmpiéshigal 110 from the

modulation circuit 620 via the circulator 602.
At the mobile terminal 110, the
information about the radio resource and modulation

15 method determined by the base station 120 is input
to the decoding circuit 214 via the circulator 208,
the demodulation circuit 210, and the signal
separation circuit 212. Subsequently, a packet that
is to be transmitted and transmitted from the base

20 station 120 is input to the decoding circuilt 214 via
the circulator 208, the demodulation circuit 210,
and the signal separation circuit 212. The decoding
circuit 214 decodes the input packet to be
transmitted in accordance with the input information

25 about the radio resource and modulation method.

FIG. 12 is a flow diagram showing the
operations of the mobile terminal 110 and the base
station 120 in a case where packets are transmitted
from the communication apparatus 150 to the mobile

30 terminal 110 according to the second embodiment.

In step S501, the base station 120
recognizes the size of the packet to be transmitted
when the packet, the size of the packet, and a
transmission request are input from the

35 communication apparatus 150. Then, in step S§502,
the base station 120 calculates transmission time in

the wireless area. The calculation is made by



a transm ssion condition notification part that notifies the base station
of a transm ssion condition between the nobile station as a sender and a
receiver, 20 wherein when the packet is transmtted fromthe nobile station
to the receiver via the base station, the tr%nsnlsS|on rate i s determ ned
so as to satisfy the transm ssion condition”"25 21. The nobile station as
clained in claim?20, wherein the transm ssion condition |ncIudes 30
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' Next, in step S505, the base station 120
transmits information about the determined radio
resource and modulation method to the mobile
terminal 110. The mobile terminal 110 receives the

25 information.

Thereafter, in step S506, the base station

120 transmits the packet to be transmitted to the
mobile terminal 110. The mobile terminal 110
receives the packet, and decodes the received packet

30 in accordance with the information about the radio
resource and modulation method that is received in
step $505. Steps S$501 through S506 are repeated
until all of the packets to be transmitted are
transmitted to the mobile terminal 110.

35 As mentioned above, in the mobile
communication system 100 according to this
embodiment, when packet transmission is performed
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10BB 10BB 110 and the base station 120 is specified, the

10 transmission rate is determined so as to satisfy the
transmission condition. Therefore, it is possible
to decrease variation of packet transmission time
from a sender to a receiver irrespective of the
sizes of packets to be transmitted.

15 In addition, since the transmission rate
is determined so as to satisfy the transmission
condition between the mobile terminal 110 as a
sender and the communication apparatus 150 as a
receiver, when transmission quality from the sender

20 to the receiver, that is, end-to-end transmission
guality is regquired, it is possible to meet the
requirement.

Additionally, in another embodiment of the
present invention, end-to-end gquality of service

25 (QoS) can be supported by determining a modulation
method or a radio resource by calculating a
transmission rate in the wireless area in accordance
with the size of each packet and a transmission
request therein. When packets are transmitted

30 downward, the base station 120 recognizes the
transmission request in the wireless area from the
upper network. When packets are transmitted upward,
the base station 120 calculates the transmission
request in the wireless area based on a request from

35 a user (mobile station) and a transmission state of
the upper network.

Thus, when packets are transmitted
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recognltlon part. Also, the transmission rate
determination circuits 310, 510 and 610 in the base
station 120 correspond to the packet size
recognition part. Each of the transmission rate
20 determination circuit 408 in the mobile terminal 110,
the transmission rate determination circuits 310,
510 and 610 in the base station 120 corresponds to a
transmission rate determination part.
Further, each of the determination circuit
25 410 in the mobile terminal 110, and the
determination circuits 312, 512 and 612 in the base
station 120 corresponds to a radio resource
allocation part. Each of the whole mobile terminal
110 and the whole base station 120 corresponds to a
30 packet transmission part.
Additionally, the transmission rate
determination circuit 610 in the base station 120
corresponds to a first obtaining part that obtains a
transmission condition. The circuit 622 corresponds
35 +to a second obtaining part and a third obtaining
part each of which obtains a transmission condition.

Furthermore, the transmission rate
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hereby incorporated by reference.
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1. A packet transmission method in which
a packet is transmitted between a base station and a
mobile station communicating with said base station,
comprising the steps of:
10 recognizing the size of the packet to be
transmitted;
determining a transmission rate for the
packet between the base station and the mobile
station in accordance with the recognized size of
15 the packet;
allocating a radio resource to
transmission of the packet between the base station
and the mobile station based on the determined
transmission rate; and
20 transmitting the packet between the base
station and the mobile station using the allocated

radio resource.

25

2. The packet transmission method as
claimed in claim 1, wherein when the packet is
transmitted from the mobile station as a sender to a

30 receiver via the base station, the transmission rate
is determined based on the size of the packet to be
transmitted and a transmission state of an upper
network of the base station so as to satisfy a
transmission condition between the mobile station

35 and the receiver.
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4. The packet transmission method as
claimed in claim 1, wherein when the packet is
transmitted from a sender to the mobile station as a

15 receiver via the base station, the transmission rate
is determined in accordance with the size of the
packet so as to satisfy a transmission condition
between the base station and the mobile station.

20

5. The packet transmission method as
claimed in claim 4, wherein the transmission
25 condition between the base station and the mobile
station includes transmission time of the packet
from the base station to the mobile station.

30

6. The packet transmission method as
claimed in claim 1, wherein when the packet is
transmitted from a sender to the mobile station as a

35 receiver via the base station, the transmission rate
is determined in accordance with the size of the

packet to be transmitted so as to satisfy a
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includes transmission time of the packet from the
sender to the mobile station.

8. A base station that exchanges a packet
between said base station and a mobile station
communicating with the base station, comprising:

a packet size recognition part that
recognizes the size of the packet to be transmitted;

a transmission rate determination part
that determines a transmission rate between the base
station and the mobile station in accordance with
the recognized size of the packet;

a radio resource allocation part that
allocates a radio resource to transmission of the
packet between the base station and the mobile
station based on the determined transmission rate;
and

a packet transmission part that transmits
the packet between the base station and the mobile

station using the allocated radio resource.

9. The base station as claimed in claim 8,
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109 () - i;lml 4¢Qg s;zgow@_@ﬁe packet to be transmitted and a
transmission state of an upper network of the base

station so as to satisfy a transmission condition
between the mobile station and the receiver.

10
10. The base station as claimed in claim 9,
further comprising:
i5 a first obtaining part that obtains the
transmission condition provided from the mobile
station.
20

11. The base station as claimed in claim 9,
wherein the transmission condition includes
transmission time of the packet from the mobile

25 station to the receiver.

30 12. The base station as claimed in claim 8,
wherein when the packet is transmitted from a sender
to the mobile station as a receiver via the base
station, the transmission rate determination part
determines the transmission rate in accordance with

35 the size of the packet to be transmitted so as to
satisfy a transmission condition between the base
station and the mobile station.
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5 13. The base station as claimed in claim
12, further comprising:

a second obtaining part that obtains the
transmission condition provided from an upper
network.

10

14. The base station as claimed in claim
15 12, wherein the transmission condition includes
transmission time of the packet from the base

station to the mobile station.

20

15. The base station as claimed in claim 8§,
wherein when the packet is transmitted from a sender
to the mobile station as a receiver via the base

25 station, the transmission rate determination part
determines the transmission rate in accordance with
the size of the packet to be transmitted so as to
satisfy a transmission condition between the sender
and the mobile station.

30

16. The base station as claimed in claim
35 15, further comprising:
a third obtaining part that obtains the

transmission condition provided from an upper
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17. The base station as claimed in claim
15, wherein the transmission condition includes
transmission time of the packet from the sender to
the mobile station.
10

18. A mobile station that exchanges a
15 packet between said mobile station and a base
station, comprising:
a packet size recognition part that
recognizes the size of the packet to be transmitted;
a transmission rate determination part
20 that determines a transmission rate of the packet
between the mobile station and said base station in
accordance with the recognized size of the packet;
a transmission rate notification part that
notifies the base station of the determined
25 transmission rate; and
a packet transmission part that transmits
the packet between the mobile station and the base
station using a radio resource allocated by the base
station based on the notified transmission rate.
30

19. A mobile station that exchanges a
35 packet between said mobile station and a base
station, comprising:
a packet size recognition part that
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recognizes the size of the packet to be transmitted;

a packet size notification part that
notifies the base station of the recognized size of
the packet; and

a packet transmission part that transmits
the packet between the mobile station and the base
station using a radio resource allocated by the base
station based on a transmission rate determined in

accordance with the size of the packet.

20. The mobile station as claimed in claim
19, further comprising:

a transmission condition notification part
that notifies the base station of a transmission
condition between the mobile station as a sender and
a receliver,

wherein when the packet is transmitted
from the mobile station to the receiver via the base
station, the transmission rate is determined so as
to satisfy the transmission condition.

21. The mobile station as claimed in claim
20, wherein the transmission condition includes
transmission time of the packet from the mobile

station to the receiver.



