9 DECEMBER 2005 -1 TITLE OF THE | NVENTI ON PACKET TRANSM SSI ON METHOD, BASE
STATI ON  AND MOBI LE STATI ON 5 BACKGROUND OF THE | NVENTY DBCEMBER@D@ of t he
| nvention The present invention relates to a packet transm ssion nmethod in
whi ch packets are transmtted between a base station and a nobile station
10 conmunicating with the base station whenlthe packets are transnitted
froma sender to a receiver, and to a base station and a nobile station to

whi ch the packe nsm sSion .S applied. 2. Description of the
Rel ated Art 15 Lrpi IR S IH@Em‘qd es progress in these years, in
addition to the conventi onaAYBEEe TREARMINT TN OWMETHOR- v BIAGE cohyihPBat i on

such as inmage CcgRBUMcAti®NnstsThenng performed. I n many cases, the size of
each packet transmitted in the non-voice 20 comunication differs dependi ng

on an application wused for processing the packet and the type of the
packet (for éxanpheKGRYNBE SPChTHE ANVENTION packet, an information packet,

and the |like). Mire specifjcal h i.ze t varies widely 25
from several bytes of the clo'ntr%¥e6§c%efts. o %b\gegg;i\/%gs prescri bed by MIU.

As nentioned above, variousTs® ze5esfntpackeantpr reaasrist thed.a HARker,
there is a demandrahemirsedusi Nge YAbLAtIONfcDaskEk e t EARTE S Dt 1 FRed0

when transmttin ackets each haying a different . size frama sender to a
recei ver. For ex}gﬁgf"g,enta?k aas%a%a\ﬂgré)f)e af%I/iarlgI“OkPﬁzaeS(T:h‘;i’ttai‘otr}ansm'tted from
a sender ar é0r epcodnced cadiyiag recehvahehypata eam ngopl apkeack-hd mdadkstease,
35 the size of a;packeb el udiagrtRe WWAhdMBge dataceiad.es acgotding to
vari ations of the |jnmages. _ ) , .
a base station and a mobile station to which the
packet transmission 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, various 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



However, it is necessary to reduce variation of 9 DECEMBER 2005 -2 packet
transm ssion tinme when transmtting packets each havi npeeEMBER@0®Nt Size in
order to snoothly reproduce the noving imge data at the receiver. In
addition, conventionally, in a system 5 where a sender and a receiver
comuni cate each other through a plurality2ef networks, there is a demand
for satisfying transm ssion quality fromthe sender to the receiver, that
is, end-to-end transmi ssion quality. 10 However, conventionally, it is
difficult to redag&erafirarioh 9f1packemet WAy 553 BANE Lifd N@h@RCckets
transmitting packets eaefinpw ngiardirbher entzesize ofaem aosendytioy a

recei ver. For exanple, in anese. Lai d- Open t ent | ication No.
2001- 016276 "Conﬁ%ﬁfc?gt“i‘:&nl‘%g iPrentd l@&%ﬁf%aﬁi h %Fﬁg ce3t'or'age Medi um
and Conmuni cation Systent Ira awdhbdons gropeged¢me Whychinpacketstéem a

buf fer hol di ng a,spBLl janRufc Of 143t 8 a8 itraansta bt ed: at rLow speed, n whil e

packets in a 20 buffer holding a |arge anount of data are transmtted at
hi gh speed so astB&OHERe 3t el U3 bk 8$i 8% e Var FABFE. 1Fn 20t RGr ds,
transm ssion tineoknshtdRIWiilddg Ngrpackets iich A Ustedfrdh Howevwesndén a

case where packets bhavin |.ar ge sj re heldin a buffer haolding a small
anount of data, {'%egggcf%tcseltvheréo#%g}%e%tsr’ar?snn%{jﬁ% ngtfzﬂ%\rfvsrsnﬁeses ) t he
ot her hand, in adeasétwhere packets having small sizes are held in a buffer

30 holding agl arge amount e¢fo.dafdr , t REnpaskalohdief eof ¢ asedtiransitt ed at
hi gh speed. Accordi variation of _packet transm ssion tine becones

ngl.y,
greater. Additioh3l F%F‘%ESn\Y&ﬁ%%Bh?Py?fi Reg tgrirsmission time when

transmitting packets each having a different size
from a sender to a receiver.
For example, in Japanese Laid-Open Patent

15 DApplication No. 2001-016276 “Communication Egquipment,
Communication Method, Storage Medium and
Communication System”, a method is proposed in which
packets in a buffer holding a small amount of data
are transmitted at low speed, while packets in a

20 buffer holding a large amount of data are
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.



35 communicating with a plurality of networks, a transmssion rate is

determ ned for each of the networks according to a predECEMBERgA0riority.
9 DECEMBER 2005 -3 Thus, in many cases, transm ssion quality is not
satisfied even when it is required to sati sf transm ssion quality froma
sender to a receiver, that is, end-to-end transm ssion quality. 5 SUMVARY
OF THE INVENTION It is a general object of the present invention to provide
a novel and usef ack nsmi.Ssi O a t.atj o a nmobile
10 station, in WE‘IE%I% t hkg ?%’é?e%%%s’qﬁ%dg}gg%ggogr égaélllaclt'?{nl;% grgc.gtA mor e
speci fic object 6Rtis jrdserien Wagantitonl 3 sre@upFedi de & yfdcklet

transm ssi on net Rednsrd PASEn SHARILAR AN @ bt gdstatibon thhale Cadrr educe 15
vari ations of pagﬁet t.ransm §%og tin&ﬁgnd can i..Yguarantlez: transm ssion
quality froma s&hddr to & Fel8i v&F e TTanehf Tt FHG “pddket s havi ng

different sizes fromthe sender to the receiver. In order to achieve the
above-nentioned S20MeRIEd S, ThRERRVERTAYI ded according to one aspect of
the present invention, a packet transm ssion nmethod in which a packet is
transmtted between a basel &t &fi 6nI&AE 2 hobP] @Cst afi SASCcHRATFERting with
the base stationiniveeltidimgtd hgrst-epe of ndAkel esngnuzifg it ke sige of the
packet to be (ransmtted:. deterainng adransmssion rate f o the. packet
bet ween the base “station and the mobi'l € Station ra’accordance Wih the
recogni zed siGe efattips packevhighl ¢dgt innplal emsli depesotece AP BY are
transm ssi on of thepagkety between the base station and the nobile station

based on the determ ned transm ssion r.at.e; qu tEan§ni ting the Qacket
A more speciiic object of the presen

invention is to provide a packet transmission method,

a base station and a mobile station that can reduce

15 wvariations of packet transmission time and can
guarantee transmission quality from a sender to a
receiver when transmitting packets having different
sizes from the sender to the receiver.

In order to achieve the above-mentioned

20 objects, there is provided according to one aspect
of the present invention, a packet transmission
method in which a packet is transmitted between a
base 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



bet ween the base station and the nobile station wusing the allocated radio
resource. 35 According to the above-nentioned aspect of DECRMBERE4ENt

i nvention, the packet transm ssion rate between the base station and the
nobile station is 9 DECEMBER 2005 -4 determ ned in accordance with the size
of the packet to be transmtted. Thus, it s possi ble to reduce variation
of packet transmi ssion tine froma sender to a receiver when the

transm ssion ratg_ iS5 det(%rm ned suc t hat t1%h§ }ﬁ ansm Ssi o rate |s h| gher

as the size of a“pacR&t:HetonRs®FaPder ™ adit 8Py * Z8cSor di'hg PECERGt her
aspect of the pré&semte itnemsnohtedn trTéllaﬁbovJet meat p@ﬁ@dblimcﬂ@tr@daﬂgm ssi on

met hod, when thevg%qiéectl%r@r@f18a¥:'i<%&5@ﬂé@&nié@ﬂbhh%lm@'ﬂ&ﬁtété@ﬂdé% a
sender to a receiver, the transm ssion rate nay be determ ned based on the

size of the packEf £o aREITAREN'PEEd thehd T HeS T+ aRSAPS AT state of an upper
network of the Heaserstiatednssohashha Atd stf:;amhiae&nms&aﬁe 15s cohghtiron

bet ween t he nobi gs S %tl Zgngft hegace];(ceed \%eé'c?rﬁg % I Iy according to
i nv e

anot her aspect he presen nti on nentloned packet
transmi ssi on nethod, when pa@Rétsoard 120 tamhﬁim@dtéom@rtmpb%e

station recogni zgg tth|‘é‘3 ¥ AOSAL SShORnfraQHLSti ntﬁ@%%'iz"e'%@i@ﬁe&rom t he
upper network. Wien packets are transmtted upward, the base station

cal cul ates the tP&ﬁé‘rﬁtssﬁ%&f'lnSIPéaﬁé?P |”\‘?ttk}fédw‘?‘}éiaas§h§r €2 Py dh®a request
from 25 a usdr (fmobnlseisttatd ofifomndha twcanisie sstohishabe of sdridenpper a

network. Thus, “@%Ee&%“é&et St RE e LLARKTSL e P'QM@V‘E’} b%h‘%leod%frﬁ‘l&%

transmssion rate is determned in accordance with the size of. each 30
packet and the tPafss £ on? e§tidst Oitn thfe RAFepesEo be transmitted

and the transmission state of an upper network of
the base station so as to satisfy a transmission

15 condition between the mobile station and the
receiver.

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 is
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



area fromthe upper network. Wien packets are transmtted upward, the
transm ssion request in the wreless area is cal cul at eDECEMBERR00FEance wit h
the quality of service request of the user and the 35 transm ssion state of
t he upper network. Accordingly, it is possible to inprove the system
capacity and to nmaxi m ze end-to-end qualityf 9 DECEMBER 2005 -5 service by
setting an optinumtransm ssion rate. According to the above-nentioned
aspect of the present invention, the transn ssion rate is B determ ned by

gi vi ng consi der atSiSdiy 44 e §eFLdmshidsi Ut ST 4t e LORTEHE Ut Tet%work of the
base station as well as thecsbzeiofg tthe fpackabotve-benttiransimdseect Thds, it

is possible to K itively r varl atj - syl ssion
time fromthe srenr%éi:er p%ges% Jéyrgé@i?&%ﬁ%%uﬁ%%r#Tg?g?ﬁlf%%tq%glt t%%?léslm{%si on rate
is determned sodgfamn g dsPy ILNd T FEHF 53¢ BALEOAILO FS rom t he nobil e

station thatsistihe Seefohosthe o eceites . uhseer diekglokbk hemddighse
transm ssion quality between t&ﬁ sen e_receiver, that is
it

r to. t b}
end-t o- end transfissi ot 1%° qtiarit ¥ 5 sq'l'eeq%ﬁ%d?fi £0Es BSGES b1 7 neet t he
requi rement. Addittraoresiiltyedccoftdiusg tict anotihess abpectto ofortehe present

invention, there g Ayl ded e 5t t hat m pbetween
L vent ! 0% péé{yéﬁﬁoﬁléiigé% St Al ol tha 5!&%%“1%%@%@%%?&

t he base 20 station and a station comuni cating ase
station includi n§ime pfackettBpzeerdedyid it paFreiviat r ScugieesCtfie size
of the packetotothe tdranstitbedn adtansdni sstoOfmiabd det efgriiatsHoi pakt

that determ nes a,iransi ssion;rat e hefneen, the hage 25,51ald o apd,kne
mobi | e station i accordance with the recogni zed siZe o ‘the .pac?(e(t); a
radi o resource &hadcatd onmhpasendieat @ |Heatescalvadi-o Pesmrdiengby .

transm ssion of thepackpt betwesn sthebageasieli BBtween the sender to
the receiver, that is, end-to-end transmission
15 quality is required, it 1is possible to meet the
requirement.

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

20 station and a mobile station communicating with the
base station including: 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

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



and the nobile station based on the determ ned 30 transm ssion rate; and a
packet transm ssion part that transmts the packet befREEEMBER 208fse station
and the nobile station using the allocated radio resource. According to the
above-nenti oned aspect of 35 the present invention, the transm ssion rate
bet ween the base station and the nobile st&tion is deternmined in accordance
with the size of the packet 9 DECEMBER 2005 -6 to be transmtted. Thus, it
is possible to reduce the variation of packet transm ssion tine fromthe

f
sender to the rel8i $& SR ThetERansmitesi ont Fat@ PESSIRE MihettHER t hat
t he transm ssi onthet & abeiconiesn 5o §r eatcdre tast tdressigeioh a jpacketometbres

llarger. Additiogally, agearding 1.9 309t har, aspg ttrgfnstnﬂessqrcﬁ?ef'étﬁetis

invention, there 1s provided a nobile station that transmts a pac
bet ween t he nobi Fetestdtiash anahatbade threath oW $REFGAORG:F 3 Padtkermspze 10

recogni tion partgthatdrecognizessthe sirze afadber paekelest a heydFansnitted;
a transm ssion rate determ(%?tgécl)gpgﬁrt that determnes a transnm ssion rate

of the packet between the robit ildn SHFOTReNBale &PRHST i hSBEESr dance
with the recogni zédthe sizesahtt hevepadketn, aclie aasiss pirow irdatce aohobiidat i on

part that notifi @%att!f{%nbaérf‘aét@%!aﬂ@mqttst he M@Egk%%eterna%{g %&éﬂﬂhéate?

and a packet transm ssion part that transmts t vacket between the nobile
station and the B&3é&19atdth usPA§ca SEG tidth ol R esBHree ‘ald FERRIC b§LERe base
station basad oRethgniatidn efattansmitsHaivgmi eesAtder diing tor thige

above-nenti oned aspect Qf .the pr i nvention tr.ansn.ssion rate
between the basgaggae{’l_gcr? ak')n% %E%g%@gittlteeds’ta i%ﬁé?é ggs éj'?‘errnéln'—'n%d. in
accordance with dh&esidgagfi@nprekét thied ket amsnest ed LrEnsNi$3ien

possible to reduggte 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 1is
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 1is 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



vari ation of packet transm ssion tinme fromthe sender to the receiver when
the transmssion tine is determned such that the tran®PECEBIBER 208t € becones
30 greater as the size of a packet becones larger. Additionally, according
to anot her aspect of the present invention, there is provided a nobile
station that transmts a packet between the7mobile station and a base
station including: a packet size 35 recognition part that recogni zes the
size of the packet to be transmtted; a packet size notification part that
notifies the basBSSCALGRDISthe 9 DECEMBET' RS 27dr8cBgRikEdd si ze of the
packet; and a paekehsniirsanissn SSa 68 pant tthaindmansnmths bphekpacksitbetmeen
the nobil e statigﬁearr}ld t.t’iee bsfaéet%gt ia%'& q:sr{en T gggiggs%%ricne aalllocat ed by
t he base station base b5L on a transmssion tate determ ned i accordance
with the size ofathe packetrc@cedidicadgad hetdoves geatiedied dxpeed of

the present iqwvephi @n. AN 8059hssher A& hefNegnint Be base vtat| ppnand
the nmobile station is 10 determned in accordance with the size of the
packet to be traR&niStitz&d.Cfrneh@f BREXSY is possible to reduce the

variati on of packet transmmsstondinhgetof s tdiso senden tionkhe agaet veo fwhen
the transm ssiop,ra IS term o] LN. 15.proparti e

si ze of a packet Eh& gh:)g:reSoebridcgcjfrg%ﬁggfér’eg%aéngt%gagr\l/%ﬁ %gégho%%ttehe %%‘g%%ﬁt
invention will bebenPassr & bppheentnfr dme ML ¥be | D hgodetldi | ed description
when read ino coppUBGHiRWM IR 4B8otabh@w RE € avh 80§ i 2 30 BRIt DESOREPTI ON
OF THE DRAWNGSWEI GP 1.is a block diagram show ng, an, exarrpl.%lof 1_Ehe
structure of a nbBi P§ &EAAHItRtFEn SPSEghOre, 1t 1s possible to

reduce the variation of packet transmission time
from the sender to the receiver when the
transmission rate is determined so as to be in
15 proportion to the size of a packet.
Other objects, features and advantages of
the present invention will become more apparent from
the following detailed description when read in

conjunction with the following drawings.

20
BRIEF DESCRIPTION OF THE DRAWINGS
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 1in a case where packets are transmitted



25 FIG 2 is a block diagram showi ng an exanple of the structure of a
nobile termnal in a reservation type access system agoECEMBER200a first
enbodi ment of the present invention; FIG 3 is a block diagram showi ng an 30
exanple of the structure of a base station in the reservation type access
system according to the first enbodinent; "BFrG 4 is a table show ng a
rel ati onship between the size of a packet and a transmssion 35 rate; FIG
5is a flow diagram sh V\nﬁ%b operations in a case where t[E)lackets are

50

transmtted 9 DE ER 94  BRFRASeoid & tP M MR SRS 12 Tt ommuni cat i on
apparatus in theapeservati dm thipe accesyadysiremy@ecacdeng tsy dttmnfir st

enbodi nent; Fl Ga@c{s?dﬁ‘ngj QGk g{@gfg%%h%\mﬂy}cal%ét exanpl e of the structure
I'n

of a nobile termna non-reservation type access system according to
the first enbodiment; FIGFIFisbalbl dchkl@icdgrdim S AfCHA %@ hpl e of the

structure of sa b@ﬁ&nﬁlét o@n ﬂnbtéleruéeu@@nﬂfesaernvcaéip@ t;é@@ua@qeslsu system
according to the first enbaod m showi n

operations in a r&%%erﬁﬁ&ré(aﬁdc%tEy@l?eatctca?ﬁssmsﬁ mf?SFn Fﬁé%btﬂ etq?%r ni nal

to the communi caf i oat 16méyppimednuts; i n t he non-reservation type access system
according to the first embedigrent;; El G p9 dc & a{(ﬂ/\érgl ggg@q_ln%h% ng

operat|ons in a case where packets are transmtted fromthe comrunication
apparatus to the*f®BPLE 20 ttdr%i hiaf UaEE6rdidly @ PaHe FHASL &Y eRht;  FIG
10 is a block dirmgiareskewang @n texanpleecsfs thestsdmugt ubedah thﬁs*@h@t ation
according first embodiment;

FIG. 8 is a flow diagram showing
operations in a case where packets are transmitted
from the mobile terminal tc¢ the communication

15 apparatus in the non-reservation type access system
according to the first embodiment;

FIG. 9 is a flow diagram showing
operations in a case where packets are transmitted
from the communication apparatus to the mobile

20 terminal according to the first embodiment;

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 tc the second embodiment.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, a description will be

35 given cof embodiments of the present invention, with
reference to the drawings. FIG. 1 is a schematic

diagram showing an example of the structure of a



to a second enbodi rent of the present invention; FIG 11 is a flow di agram
showi ng 25 operations in a case where packets are transpECtM@ERROGEM a nobi | e
termnal to a communi cati on apparatus according to the second enbodi nent;
and FIG 12 is a flow diagram showi ng operations in a case where packets
are transmitted 30 fromthe communication-@pparatus to the nobile terninal
according to the second enbodi nent. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS In the follow ng, a description will be 35 given of enbodinments
of the present iTRRhtFoRCTAUH CeteRefrs t€d tHY drawhish EPE PrgseRt
schematic di agramvshewbng ian fxaipée . of Thiee metilics Lw@nraﬁnacatll)EGiEI\/BER 2005

-9 mobi | e_conmuni cat Lgn, system 109, Lo, whLeh Lhe dresent ipvention is

appl i ed. The nobi coniruni cation Sy Stem a nobiTe % erninal 110
as a nobile stardohleasphasd Statd obnaieostatrl@m ol?c,Q)ntc‘n1 ofFagigpgamdiissl ( RNC)

130, a conmugi caip@nraetwordenkd0, 13@ndaacennicGati &0 feRabakus 4kb0. In the
nobi | e communi cati on system 100, . when Eacket tr@g}sm ssion is perforrred

between the nofite &eFRTASNICHF LA €RBACEMNSnilcH i on apparatus 10 150,
packet transm ssion is perflor nece beotweén themumibidteidersynakmll®tnd t he

base station 120,50 Dabyoard ALl o O sLEARSTLAS AN AL ABLLEARLLCSHCT 1O

sender becomes sma escription W iven o i rst
embodi ment of t HEORE bSehie rivivenk i bhO @ ﬁdt fee ﬁloﬂﬂumﬂiﬁﬁnﬁpp@ratus

transmi ssi omgspeesh (tpa@&@tssdﬁhsrﬁﬁ&§lobeh\ée©@ﬁﬂtﬁrnﬁ@@l betleer rale 110 and
the base station 129 i% d(Iant.er fl bas thea5| ze E packﬁ] to be
transnitted. 20 #'&1S |Flru§1nraanl]tn]§ %n exaﬁg‘lee S He" %Jt?ﬁc? |Qe
mobile term nal Va0ifaphign of transmission time from receiver to
sender becomes small.
First, a description will be given of a

15 first embodiment of the present invention. In the
first embodiment, a transmission speed (transmission
rate) between the mobile terminal 110 and the base
station 120 is determined based on only the size of
packet to be transmitted.

20 FIG. 2 illustrates an example of the
structure of the mobile terminal 110 in a
reservation type access system according 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



reservation type access systemaccording to the first enbodi nent of the
present invention. As shown in FIG 2, the nobile teraDEEREMBER 2006 t he 25
reservation type access systemincludes a packet size recognition part 202,
an encoding circuit 204, a nodulation circuit 206, a circulator 208, a
denodul ation circuit 210, a signal separati@f~ circuit 212, and a decodi ng
circuit 214. 30 Additionally, FIG 3 illustrates an exanple of the

structure of the base station 120 in .the res ation type access system
according to the®2FFr §€ S&HIOLTF AEAP Nof *E1E W eﬂe@:t ?n%ﬂiﬁﬁ&rjﬁlo& shown in
FIG 3, the basemsthbiddnrak?(o i nethercesertatimm 3bibype iacedss Ikt em

i ncl udes a ci rcul(gg 392 & gggggglt@trimqr}lacgir&y! &iggﬁﬁ-)&gésii ghal separation

circuit 306, a decoding circuit 3, a transm ssion : ER 2005 -10 rate
determ nation ciPeEPEN3EGeR) noddl ARFeRMatetHod?PRAHFBLr €d6Gde deter nfhat i on
circuit 312 s5(reéeebadnigpo @sridetenmbnati igridcunt18131e cherwinafieg), an
i nformation contgol gi gn%lr%} 31{1 rlan.5 eri%ocgjzrtp circuit 316, a signal
multiple circuit §§8, S5 = ball SEESH G FéUTt 320, In the reservation type
access system when transnintihg packetvstficomtheenmabikest evstet, 110 to

t he COUnUPiCatiOﬁhéﬁp%&éﬁﬂﬁnﬂ@@in&hﬁagﬂgk%eI%QMﬁeEHEnﬁbb$lg transmis a
transm ssion request and the sizée of each of the packets to be transmtted

to the base stattOntP20-RMFIBPREFALQN PRI bagker Vsi F&e Mtvlgh®ti on
part 202 of 1bhe tebmbieatlerii hatrddBmibsshowrdrisikl £ 1dnr eeogriszesaridie si ze

of each of the kets .t e nsm d i ze of .t . ES
transmtted to tﬁggbggzes?oa?i%%éﬁzépwkbﬁ Pﬁy(eetféang?ﬁ fs)gi 2%""?‘%‘3*&2% e(J\i/i 5t he
encodi ng circui ttPe4basehe tipdbeat t8A-circuit 206 and the circul ator 208.

More specifically, the packet size

recognition part 202 of the mobile terminal 110

15 shown in FIG. 2 recognizes the size of each of the
packets to be transmitted. The size of the packet
is transmitted to the base station 120 with the
transmission request via the encoding circuit 204,
the modulation circuit 206 and the circulator 208.

20 The size of the packet and the
transmission regquest transmitted from the mobile
terminal 110 are input to 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 1in accordance



20 The size of the packet and the transm ssion request transmtted fromthe
nobile termnal 110 are input to the transm ssion rat @DEGEMBERI208X | on
circuit 310 via the circulator 302, the denodulation circuit 304 and the
signal 25 separation circuit 306 that are in the base station 120. The
transmission rate determnation circuit 318 deternines a transmission rate
for each packet between the nobile termnal 110 and the base 30 station 120

based on the size, of e packet that is ut. To.be specific,. as shown in
Pre 2 he. tr AR C e oL B A T K buie. SH0 A hee 0
transm ssi on rat érspcmidmton heater desmirgsiont rateciigchiighérl tas tMersi ze of

the 35 packet becgaes dargery  Theodaberiinatd N6l £eyLt, 312 det err nes a

nodul ati on net ho a radio resource in accordance DECEMBER 2005 -11
with the transni §8it6F™idtes t ke i“@déétaérlrﬁrhébe‘b@otihéucﬁ &Ssmi ssion rate

det ermi nati ore Ci teudintsmdlds l&@rpowapecefmdcatd ythé heaflet erlmer;ata stpﬁdzéi@UI t 312
determ nes the m)d I at |hor1C net hod suc c as s5 transm ssion % *Ejh %ht he
same tine, a sprea ode that %i §%8 Fadi®d THsour té 8¢ (fance Wit h'the
det er m ned transmes;@nrmrr%d et whrAMt K6 1ODVA ystehens themfDdyeds yotem is

mul ti pl exi ng. Ad@tnfp'l d ylntr%lg%?c"ewl@ﬁg“ Orh&&:[{%%ha?ﬂ% detigrmines a tine
slot 10 that is a radio resource In accordance with the” ‘deterni ned

transmi ssion rat 8SWEM AT FPVACEYSHdm i°d 2 SpFRYRATPR AultiS & M.
Further, theo detemm rationradicurtsdi2 cdtetiar maesrdahrequdngy tiand that is

a radio resour cegbl q]Qted@ne?ampsgtt% L3 el efplped bl apsil S5 fofatg when
t he FDVA system s rn multipl exmg normatlonaout

determination circuit 312 determines a freqguency
band that is a radio resource in accordance with the

15 determined transmission rate when the FDMA system is
employed in multiplexing.

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

- mobile terminal 110 via the information control
20 circuit 314, the signal multiple circuit 318, the
modulation circuit 320, and the circulator 302.

At the mobile terminal 110, the
information about the radio resource and modulation
method that is determined by the base station 120 is

25 input to 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



resource and nodul ation nmethod is transmtted to the nobile termnal 110
via the information control 20 circuit 314, the signal 9DECEMBER 2005 cuit 318,
the nodulation circuit 320, and the circulator 302. At the nobile term nal
110, the informati on about the radi o resource and nodul ation nethod that is
determ ned by the base station 120 is 25 irput to the encoding circuit 204
via the circulator 208, the denodulation circuit 210, and the signal

separation circuit 212. Thereafter, the nodulation circuit 206 nodul ates
the packets to b&eFPSHA tTeECUGE] AG & K T3 2shPRIPAG X PAd & hadsotFRes and

30 nodul ation nmetheds: dei etid n@dcby ihhe daseastasoen 1T2@ dEHw dedul at ed
packets are transm.tt to th taiio ia th i.rcul at or,208. The
packets that ar efj?(():tkbegC t raa%%mgffggagﬁ e%araegt%é%é#??e ?‘Fg’% UJnle(glfr?m Ple
terminal 110 aretBs agpmunbcehecdeeddiarg wis cub® B8D8tvilg ttheadetvbat or

302, the demodul athonr 1 riwt t 1 304anand Hhe-shinl casepar akitq/d ol recupt 306 as
shown in FIG 3. The 9 DECEMBER 2005 -12 deco m(g circuit 308 decodes the
packets that are input to thd- decodi Ag Hiteuit2368™ FhEWdEGodee packets

are transmtted apeupstirceam o iif ohaatowi lte0 tdtrei caimuncanidortreppasagus 150

that is a receiv vja RNG, 1 e co ' [ r 40.
FIG 5is a flowggflg_l\rgélmls%y\‘ﬁ’n tﬁg(ﬁ%%e% %E%n%?%%%%%@b%@eﬁﬁénal 110
and the base st&PPé elﬁwagaékétéﬁoar@%r%@f@%ﬂ#éatﬂpémwr@ﬁifb‘ﬁl e

termnal 11Qc o the Genmanu caésenvappamatisd0addfsknst/Be cheseryatd 0ngt ype
access system acggrglhng ! oS%hemer s%e%r{iﬁodl ment. In step 5101, the nobile
termnal 110 recog i'zes the s?z% 8fl each of the packets to be transmtted.
Next, in step 5102, the nobitest8pt EAfilnalthelonel ahentesmimelsilzel of t he

packet and a recognizes the size of each of the packets to be
transmitted. Next, in step S102, the mobile
15 terminal 110 transmits the size of the packet and a
transmission request to the base station 120.

In step S103, when the base station 120
receives the size of the packet and the transmission
request from the mobile terminal 110, the base

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 resocurce and the modulation method is
transmitted to the mobile terminal 110.

In step $106, 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



transm ssion request to the base station 120. In step 5103, when the base
station 120 receives the size of the packet and the tp®EOENMEHR®05 r equest
fromthe nobile termnal 110, the base 20 station 120 determ nes the
transm ssion rate for the packet between the nobile termnal 110 and the
base station 120 based on the size of the~packet. Then, in step 5104, the
base station 120 determnes a radio resource and a nodul ati on nethod for
each 25 packet in accordance with the determined transnssion rate. In step
5105, informati onl dBoft e HFPTHSRD ?Egbgr (‘f‘érTar’?df tHe® MAGKEEFort hethod i s
transmtted to theanshiiltedderansaat rddbmilktnest ep 106, cdheundlialte drer m nal
110 30 transmts, %Qg packet, dp be transnmtted to the base station 120 in
accordance with t |o resource and nodul ati on nmethod determ ned by the
base station 120. In stepF§§O7 6 tie daRELOSKatiled TR0 B iRfsATts t he

packet from the &Rbhbeet erFnmitad sltlﬂu&@urbh%fcqmwm&@ﬂ@ntapmmtlua11@0 via
the RNC 130 and .the communi cati on, net ¥\0Pe . Steps 5101 throu

9
DECEMBER 2005 - 13" S10%°8r & S°&ded etPint ¥ Ialcc(?fsst PaTRef§ PS5 he to
transmtted are than$miristtecdntor d hree cbnoiinitbat |pm1esaptparravﬁst15®1 FIX 6 is a

bl ock di agram shoyipg an g rexampl e 9k hHBEiSks Lt%tr‘ﬁh&;ﬁ 126 Fmbid thee tef i nal

110 in a non-reservation type access system according t I rst
enbodi ment of t heSPREYSRL OTNVER ohCCASS SHEWEM nt TP aides ?ﬁeer’ﬁﬂﬂqjeng
term nal 11Q0i n &hewmm— 4roesera/aéi@nna1ymela<1@ﬂs‘ss syséem i aockydes an encoding

10 circuit 402, 3 n%llor;qul uelgl ﬁgg;tﬁggfan%ml}pd;(%gtl on. circuit 406, a

transm ssi on rate erm na |on circul i on rrethod/radlo
resource detern dateonliciptden docyief 4PBedat ogiilation method/radio

resource determination circuit 410 (referred to as
“determination circuit 4107, hereinafter), an

15 information control circuit 412, a circulator 414, a
demodulation circuit 416, a signal separation
circuit 418 and a decoding circuit 420.

Additionally, FIG. 7 1s a block diagram

showing an example of the structure of the base

20 station 120 in the non-reservation type access
system according to the first embodiment. As shown
in FIG. 7, the base station 120 in the non-
reservation type access system includes a circulator
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.



"determ nation circuit 410", hereinafter), an 15 information control circuit
412, a circulator 414, a denodulation circuit 416, a SippuEMERPANALI ON
circuit 418 and a decoding circuit 420. Additionally, FIG 7 is a block

di agram showi ng an exanple of the structure of the base 20 station 120 in
t he non-reservation type access system accorlding to the first enbodi nent. As
showmn in FIG 7, the base station 120 in the non- reservation type access
systemincludes a circulator 502, a denpdulation cjrcuit 504, a signal

separation 25 circuit 506, AUetdHF AYLEATdGt BIEU At # ARsAPSSITEH "Gt e
determ nation ci radib 5Hsowraedahdt mod u et hed/ madhodr esouwces tedecai nati on

circuit 512 (re ed.to "det i.nat j (of Lt " reinafter), an
i nformation cont %gft%cﬁrhceuiﬁs%ri%?&g%q‘gg‘ eljnag%edi%%g%ﬁ%ﬁ%égi%?%ae si gnal
mul tiple circuittsagsmigmeden mpdtkatied® i@ imal 105201 rrnithd OFon- rkselp9ati on

type access systgpkcithen packefistar@ if-ansdy td edofif emitibe ki drgi nd r m nal
110 to the commnhcatl on appar at usﬁ%SO, the 35 transm ssiqQn rate
det ermi nation ci FEGi P48 L e heMC BB & 1%t A hat T34 6MaS SSROWRSYEEI G 6

recogni zes the shzeaaf twachsafiet hémpacketspteandecddanshitt ¢ H DRCEMBER
2005 - 14 The det eeabnalion ¢i1cubtadhQ dehanines qradigihesource and
ance wth the tr

nmodul ati on nmethod I'n accor ansm ssion rate determ ned by
the transmi ssi ontFarémdeétserdn nad Fenweierc dite 40812 Toypeems igp&diFieyedhe
determ nati am ci EaUNt114LG 1det ergl nesn bkl iNDiH At tRe Aethedhisuch &s
transm ssi on power and 4taj;o E%e sane time, .a Sé)I‘SEElg cggle that is adradi o]

. Clrcuit . etegrmines a, tim at 15 a ,ra
resource in accordandé wi e determnéd “ttansnt ssron r ate Swhen Jf?’ne CDVA

systemis enpl oyedse0rice ryl tdptexdnagcel widdditheondethemdaeedr m nati on
circuit 410 deterphpesiadide sket Rh@hiﬁ%éifﬁﬁﬁosystem is employed
in multiplexing. The determination circuit 410
15 determines a frequency band that is a radio resource
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 Dbe 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



resource in accordance with the determined transm ssion rate when the TDVA
systemis enployed in nultiplexing. The determ nati on9®ECEMBERZDOS 15
determnes a frequency band that is a radio resource in accordance with the
determ ned transm ssion rate when the FDVA systemis enployed in

mul tiplexing. Information about the deternidéd radio resource and

nmodul ation nethod is input to the 20 signal multiple circuit 404 via the

i nformati on cont rg{e circuit 412. Th %Q%ﬁ)%ul ti Ehe circuit 404 adds

i nf or mati on about hé‘ordéﬂlr%tjr%goﬁ‘le& Fat FOR REeNST udterhitfed by
the determ nati odnpaitr adk<i®. t o Teac hidwattarg of i reapecisiode qmo&@és to 25 be
transmtted. The, ondy aff nrh{%%r%ggl %Oadborﬂlé’%ﬁée%&h% @%%%?}Pcé

transmtted and i'ncludes rs in accordance espec ive

radi o resour ces tisd mastul 2t i on metheds tdeiferc‘mﬁeéeﬁ?rtaﬁ@d d>e«t e¥the nat i on

circuit 410. ghes&%@%'lats%é@gk%% 3Q g ransm t tad H‘écfo%d)aéfgﬁéﬁtl on
120 via the circulator 414. ackets that are %o be transmtted and

transnmitted fromltshérr?ﬁb?inl”et?%gm Iasli’(?satrlfae"i”Pnph’E1 OrBAHE s | separation
circuit 506 via themd3miciattiubat eppsd2 tarsd 15k deavdikati arcdirvcar tvb84. The

signal separationy 6.n5ERALA 0 LAN adi o
resource and 9 DECEN@@& 035@ an§ Eﬂe tﬁlﬁ?‘lﬂdﬁ%%ﬂg%?ho%lwggé{jq?odthe header s
of the input packets. The fdé€tod® ngSchr édior sbig erBdekovhbagedhén

i nformati on aboubpehetiadio® éesedecacide thermdaal atiiion amet hack tmbeare
separated by the % naI palrlatl on g(l rcswatreSOGralhe cod Osrrllg
transmitted to a8 u%strea or matron th tll nap F "t b s 150that
is a receiver viaobtile Wm&@aéndl@héocmhmm@ramuomﬁ@tlw lerpra FuS 8 is

a flow di agram shey ng thee non-reservation type access system
according to the first embodiment.

15 In step $201, the mobile terminal 110
recognizes the size of each of the packets to be
transmitted. In step S202, the transmission rate is
determined for the packet in accordance with the
recognized size of the packet. Then, in step S$203,

20 the mobile terminal 110 determines a radio resource
and a modulation method for the packet in accordance
with the determined transmission rate.

In step S204, after the radio resource and
the modulation method are determined, the mobile

25 terminal 110 adds information about the determined
radio resource and modulation method to a header of
the packet to be transmitted. Thereafter, the
mobile terminal 110 transmits the packet to the base
station 120.

30 In step $205, 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.



10 operations of the nobile term nal 110 and the base station 120 when
packets are transmtted fromthe nobile termnal 110 b@EdEMEERTWSI cati on
apparatus 150 in the non-reservation type access system according to the
first enbodinment. 15 In step 5201, the nobile termnal 110 recognizes the
size of each of the packets to be transmttld: In step 5202, the

transm ssion rate is determned for the packet in accordance with the
recogni zed size of the packet. Then, in step 5203, 20 the npbil e term nal
110 deternines aS&RD Te%buFBECUSAY X Mo ddT &t FERSREEod Flok L t helpadket in
accordance W th dHhe meflestgbned eanstdsshottedt arel i MM iS204d abt ehet he
radi o resource arg:%m tuhneigog%%ti on ametthlcl)sd fg& determ ned, the nobile 25
termnal 110 adds ARformatron ab&dt” the et @r i ned radio resource and
modul ati on nmethod to a headéexbdf at hesgacketicen belir hrswiitvtead.o Thareafter,

the mobile termunale 110 fEapapikles o her Packeh shotkbe Bass station 120. 30

In step S205, the base station 120 decodes  _the packet transmtted fromthe
nobi | e terninal FAFMYHsEYT LAt REPEHOT Rt T oh HBoGf St RO Hd o-$e8bBRrde and
t he nodul ati on matiltodirt halte i §iaddecdnttodienbeaden ah itshe-grackethe

Thereafter, the station. 1 r 1 t d e o the
conmuni cati on ap%g)r%glluesattl%gﬂ%ﬁgtl i%gota F?%;S:g%%/rg? \Eigg %t%ﬁ% %T{I%ar%tg{%}ﬁd t he
conmmuni cat i on netWsiheothe bECENBER 2005 has ShepstI2EL UL cughsBROB are

repeated unti¢ alilh ofrgthe packeis to beSirﬁﬁD§mL§/t,e‘ﬂh@’ edJanspitied to the
conmmuni cati on apg%{oagﬁ%#w. Nfg_zﬁt a deescr%%pn Wi E‘I tg%p!gi ven of a 5 case
wher e packets are4r T8 FASMIHE W re8t 'O aradtusd86 to the
mobi l e term nal stEXian theOf hest térbodimenturénashishosase,n theG. 3 or

FIG. 7. Here, a description will be given of a case

where the mobile terminal 110 has the structure as

15 shown in FIG. 2 and the base station 120 has the

structure as shown in FIG. 3.

The packets to be transmitted and
transmitted from the communication apparatus 150 are
input to the encoding circuit 316 included in the

20 base 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



nobil e termnal 110 perforns the sane operation whether the termnal 110
has the structure as shown 10 in FIG 2 or FIG 6. SinPDECEMBERM0Dase
station 120 perforns the sanme operation whether the base station 120 has
the structure as shown in FIG 3 or FIG 7. Here, a description wll be
given of a case where the nobile terminal 116 has the structure as 15 shown
in FIG 2 and the base station 120 has the structure as shown in FIG 3.
The packets to be transmtted and transmtted fromthe communi catjon

appar at us 150 ar@irFHplt Xt hel8ndddirRd A cCUiR18181FAELdded & n Eh8 20 base
station 120 vi a mbeutamiwn cai r onineBror kndchanditbhalRNGr13M2 .
Additionally, the sizes of c e C b n tt gl nput
to the transmission rate dﬁfe%]emg%a%?dn ?l?erg) @‘%ﬁ% g Ej%escgpfnc%gn%mmgcatl on
apparatus 150 viarehénesrfmi clalt & ofio dd@idrad 1CZIIOr<a1ﬂ€itt R ORNG a130ne The

transni ssi on g at eradeherEingt | PAL 6l H@%‘e&nﬁl@ﬁﬂr@%i%@ﬁﬂth@ 19 zec 9 each of
t he packets to b(g transmtted, and det% t he gransm ssion rate_ for

each packet in 3BSREEBIGEICL Wi ¢ hr EHe Csi 'oft %el PACKBEL 1PTe TR BF A nat i on
circuit 312 detechtnesta3llriadiandesber cegard anwbdip ati ol retinod3 I ®r each
packet in accordance with fhe, ﬁrgg%hi%' an o %c?dj\f‘?&es' %h%ap doed by the
transmi ssion rate determ nation Circuit of nmati on aout fhe

det er i ned radi oPer 58058 RA nbAuPSECEH aTEth ot ¥ Ehanssitarasiredt he

nobi | e ter mynal I{Lclauvbaltohe i 106 ARt bad G:Qratrf@rll@s DEREMBER k205 tHdrebrCUi t

314, the signal IrCUIt 318, th nDduI tion circ |t 320 d the
circul at or 302. épﬁl Hggf f'&P et%zrirtr:ll%g?s ?&Obe ?n?tle&uliare |n “to the
modul ation circuit 320 vi aPtmetT&')etmahsmeséileGmlrrane déb er mrndatbnont tdncui t
310, the about the radio resource and modulation method

determined by the base station 120 is input to the

15 decoding circuit 214 via the circulator 208, the
modulation circuit 210, and the signal separation
circuit 212. Subsequently, packets transmitted from
the base station 120 are input to the decoding
circuit 214 wvia the circulator 208, the modulation

20 circuit 210, and the signal separation circuit 212.
The decoding circuit 214 decodes the input packets
in accordance with the information about the input
radio resource and modulation method.

FIG. 9 is a flow diagram showing the

25 operations of the mobile terminal 110 and the base
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 staticn 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



determ nation circuit 312, the information control circuit 314, and the
signal multiple circuit 318. The nodulation circuit 33@¢preidrl R8st he
packets to be transmitted in accordance with the determ ned 10 nodul ati on
nmet hod, and transmits the packets thereof to the nobile termnal 110 via
the circulator 302. At the nobile ternminalF1810, information about the radio
resource and nodul ati on nethod determ ned by the base station 120 is input
to the 15 decoding circuit 214 via the circulator 208, the nodul atjon

circuit 210, andBREUSICEnANEePaPatidh tidn @Rt of 0 BubEEqRETS: Packet s
transmtted fromacthedbase stathophd2@eareninpid toahbeidetodi ngiteircuit

214 via the circul ator 208, np uI |o 0 cireui £ 0 d th gnal
separation circuit 212. Tﬁ\]ee}aetoaﬁng% rgl}l%t ’21{ deco%é SF%e l|Or?pelt§d[))ackets

in accordance wi thanhaiitsf drae Fpatapbouebog itputde tadindneds owdcieo and

nmodul ation net hode sELiGce9 drtt andhQNadi 39 B N9 the 23p9Rerations of the
mobile termnal 110 and the base station 120 when packets are transmtted

fromthe comunFeaPidalappdtat usngs8°Pd lend sidbite! t ot Hi AEFE1VES il ehe
first enbodi mentinkbrsbe@dcs301l, the base station 120 30 recogni zes the size

of each of the packets that ale 19 he h %@%rgtttel,g tga%gosggtgllo tle%’n nal

110 and transmtted fromt e comruni cati on appar at us
conmmuni cat i on net WORRMLIAG drtk thecRRIE 130 bel rtrasftsé?)l’s'%é tphéh@aéf@%ﬂa@l on

120 detern nes tb@ma@ntarlarlsm SSiPRer ab@lfl@r ttélenmkeilbnra@@%@a@ca%nw th
e base station 120

t he recogni zed si ze th acket . Then,
determines a radf° 9 Cé%@EF?aZ%I@%t 18 F&C&f Ca%d”ht%%igfeati on net hod for
t he packet in atobrdanceowm tdbohe tbtermidied taansnessand matdellaNekén in
step 5304, the Qﬁ§€h§ha@5§£]é¥£ received in step S304. Steps S301
through S305 are repeated until all of the packets
15 to be transmitted are transmitted to the mobile
terminal 110.

Next, a description will be given of a
second embodiment of the present invention. In the
second embodiment, a transmission rate for a packet

20 between the mobile terminal 110 and the base station
120 is determined based on the size of each packet
to be transmitted and a transmission condition
regquired 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 612”,

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

a modulation circuit 620, and a wireless area



transmts informati on about the determ ned radio 5 resource and nodul ati on
nmethod to the nobile termnal 110. The nobil e term nabbDECEMBERS0OSES t he
information. Then, in step 5305, the base station 120 transnmts the packet
to be transmtted to the nobile 10 term nal 110. The nobile term nal 110
recei ves and decodes the packet in accordanté¢8-with the information about
the radi o resource and nodul ation nethod that are received in step 5304.
Steps 5301 through S305 are repeated until all of, the‘gackets 15 to be
transnitted are tFARSRIEEePT F eHeS FbbPPE2indrd A Ta4bt Réxt , (=2 fREERApti on
wi Il be given oft@ asecendceniodseni akrkhegiwsent invention. In the

second enbodi ment, a transrfinssa{ ogagat ehggg aaQ: cekces'g 20e bg']t:\év%%n .tt eecrlmbi | e
termnal 110 and the base statd on® " 120" 1S d&FET ™ ned based“on the i ze of

each packet to beomr ahsninotted eante aminradsdildsiton Wondeenonniicgquierd by a

sender SO assto §§;F£§B¥ufshQSd,r NS §SHOM C @it O ) 2bo | Brhhiss, edodi gent
the nmobile term na 110 has the structure as shown in FIG 2. On the other
hand, the base staffoRf188RaLt hENtPAEKE e T Rhowhe RAmELESH RN As? shown

in FIG 10, the basesmikaticon A2Pue el tdesha Gasul atoti602128 .30
denodul ation circuit 604, %osriegnsggeg?p%gtlil n GiJ %gékgg%igedecodi ng
d i 10, "a

circuit 608, a transm ssion Trat eéterm nat’i‘on circuit 6! modul ati on
met hod/ r adi o r esotgeandéteominmrt oh0¢i tauithesIbikefeeredned 440 as

"determinathon cix&dht 1812'1c 3% hesebgatter) tran d fOryat LaRRCYH rohecireuit
614, an encoding cjircuit 616, a signal ltiple circuit 618, _a nodulation
circuit 620, ano‘9 C%\?FEI &8s a?re%rﬁn%ﬁtﬁﬁgél? 200% -S1%9% % r Qhs §sipc?ﬁﬂg% uest
obt ai ni ng circuiis6RRapsefiertreatl to the base station 120 with the
transmission request via the encoding circuit 204,
the modulation circuit 206, and the circulator 208.

15 In addition, the transmission request includes as a
transmission condition transmission time of the
packet from the mobile terminal 110 that is a sender
to the communication apparatus 150 that is a
receiver. The transmission time is determined

20 depending on the type of information of a
transmission target, for example.

The size of the packet and transmission
request transmitted from the mobile terminal 110 are
input to the transmission rate determination circuit

25 610 via the circulator 602, the demodulation circuit
604, and the signal separation circuit 606 included
in the base station 120 as shown in FIG. 10. The
transmission rate determination circuit 610 outputs
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



to as "circuit 622", hereinafter). In a case where packets are transmtted
fromthe nobile termnal 110 to the conmunication 5 appaEa@EMBER®005 t he
mobile terminal 110 transmits the size of each of the packets to be
transmtted and a transm ssion request to the base station 120. Mre
specifically, the packet size recognition part 202 in the nobile terninal
110 as 10 shown in FIG 2 recogni zes the size of each of the packets to be

transmtted. The St f the acket is transnmtted to tge Rase station 120
with the transnts HS‘ﬁ oA FREVERISHNTS TTTLTt°2042C A& hodul ati on
circuit 206, anddiheccmo@ul &t ori208tidb [Emoadditgd capmithel ta&nsm SSi on

request includesg ?ati;_lr ANy si_s(g oghgogglstel %racatglaé}eniis@; on tine of the

packet fromthe nobile termnal 11 sender. to the comrunication
apparatus 150 that is a ré\heéﬁ/er‘.’-hqh%lfffaé}ﬁ%% gt tFWe2F8Sdet er ni ned 20
dependi ng onst hettaﬁem@fssimj‘rorﬂmﬁéoafothe pbroad'&ﬁﬁﬁdrﬁ)nth@rgab,ilfeor exanpl e.
The size of the acket zing d;] SSI n st LT %lta fromthe nobi | e
termnal 110 are Flﬁbﬂfa % n’S§F or? at'e e i natiodScircuit 25
610 via the circutanemiBBZont hmrdermdulaatﬂlmezlcasr&:mnea 604Thand t he signal

separation ci rCU&&l@Q@a%Q%'rPdl%d md fe L BEsRASE SLAtd N 1205 85 &R 9&‘@” dif FIG

10. The transmssion rate determnation circuit 610 outputs
transmission reqt@8t PRRECY $ 5Pt e o™PRE 180 tE TR 6bhL *Tﬁeamsredlﬁeir 622
recogni zes aotransntssi epmnsiral©a ©f oh heppp rditiectlison 48 di reetiierefromt he

base station 12%6& %gg ”drf'aﬁlx?@ BBE%@atﬁ%scﬂxEoOQﬁ% ﬂe“ r getwork

(here, the RNC 1 comrunl cati on-ne peC| fic,
the circuit 622t¥e@é@m5;§e§f’t heeqy@fsni 38 ok hst atecpIn i hed upper net wor k by

inquiring of the:RNEsh30 sQlorPYs Oy BECEMBER20@5 direction in the upper

network. The calculated transmission time in the
15 wireless area 1s input 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

20 station 120 based on the size of the packet that is
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



-20 estimating froma transm ssion state of the down direction (a direction
fromthe communi cati on apparatus 150 to the base st at 9@OECERBER Next, the
circuit 622 calculates 5 transm ssion tinme of the packet fromthe nobile
termnal 110 to the base station 120, that is, transmissiontine in a
wireless area. The calculation is nade baséd-on transm ssion tine of the
packet fromthe nobile termnal 110 as a sender 10 to the communi cation
apparatus 150 as a receiver, the transmssion time being included in the

i nput  transni ssPehhPeqGeste et hBYr E86gMRAE S 3 Bhehi g%iooﬁsstlafHéUBf t he
up direction in tbhettppemncoingr&iréhe ccaloauhatLd ¢ absricadiaavd i @8I n t he
15 wireless area_js i;nput. t.o the transm.ssi rate, determnation circuit
610. The transm %é?o e?‘éjtdéll(f‘e%le?rﬁi Ra Fgﬁ% gﬂ;bduiatn%lbg(eiefq’élgr%anles a

transmni ssi on rateeporathen packetibelwden tShésesbidrttegr nipagkeldd amdbehe

base 20 statison 420,0as¢d L altf@ 2bd619k N PAGKLInd 8BY kS onl NPU 2D the

transm ssion tine In the wreless area. so as to satisfy the transm ssion
time thereof. Mf@6spacitGcClddncehdlitPandid SGETat e d8fdPni nati on
circuit 610 deteraksbaescast raAaASMSEsu0Aati3Dd matthddy ddeepackeld ichciidat the

transm ssion rate_is higher a e size_ of the packet beco | arger. The
determ nation cik?%aiet_ Sé;%%l(?er} érém&he§n§. 16 l?lmzittﬁ:oen&(ntté? hgg’egﬁésae radi o
resource for thestpadéket 129 acicordance lwicul ativer t4Ghsni ssion rate 30

dgt e{ mt Eedd@? t he t(rjansg? SSi pat gedat gwtg%ltﬂefrto Cﬂ)étcﬂkbné%qitﬂéﬁ Oé‘?fat ijotn
abou e deternjined radio . resource an ul ation is transmtted to
the nobile ternihalSTHaA%h THEY E?Sr?}ﬁpiqgﬁ oo ¢ Eggl £I814"R%e si gnal

mul tiple circuitt6l8het hecBBimpdulatudn éi0Bcwiita 620¢ andcuhle toir cadat or
602. At the ”Dbéﬁg E%ﬁ@&%ﬁaéﬁéﬁ &b?cuit 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 $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



i nformati on about the radio resource and nodul ati on 9 DECEMBER 2005 -21

met hod determi ned by the base station 120 is input to9bReEsmBERGO6E) Circuit
204 via the circulator 208, the denodulation circuit 210, and the signal
separation circuit 212. Subsequently, packets to be 5 transmtted are
modul ated by the nodul ation circuit 206 in2dccordance with the respective
radi o resources and nodul ati on net hods determ ned by the base station 120,

and transmitted to the base station 120 via the circulator 208. 10 The
packets that areff§O98t7%hshi tYRASEAE S 1O arrdA &% et f F6/ RO SFoBt $EYEEFNi nal
110 are input tanthkesgecoding cincuitlepbBG30d a the Bakeulsatari G02,20t he
denodul ati on circguiht. 604, and t S | separatjon circuit 606 jn the base
Station 120 Thet b datnd nor e s alrt ot it aus The hidkare T o et
transmtted and Thpurcatlsulht deeodngadier Adted08n tThasdéssded pavkets to

be transmtted ape thranyAitd€dr asnURSLS @RyBii g Of dBLE ARt @ 11N sender)
communi cation apparatus 150 that is a receiver via 20 the RNC 130 and the
comuni cati on netQofke1 AP 21105 3RPATGAL W aly? Am SREFNG e the
operations of thermokinie diermm nahelbe iand it hs® ist ahieonnp2( i N a case

where packets arg Lransndig Or%ﬁBtQ‘ﬁU}ea'EQPEhee tfé%ngﬁkz%o to the

comuni cati on 25 apparatus 1 e ‘'second enbodinent. 1n step 5401, the
mobi l e term nal tIBNSPESSGfizestehe §ifz&hef udnchl BfCcthenpadkéths twrmer
transmtted.) Nexhetivhr&t.ep S402, the nobile termnal 110 transmits to the

base station 120 the 30 si of the packet t ransm ssi_on .reque
i ncluding transmission ti %ﬁtpaéﬂeg%FFbﬁﬂﬁﬁg %HE%?PgsFeFﬁFﬁdfnigbféhat i's
a sender to the detmmmiingat iont appamatsys olbatmtfés aheepeickert as a
transmssion congLtiy@2n 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 S406, 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 $407, 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 5409, the base station 120

transmits to the communication apparatus 150 that is

30 a receiver the packet transmitted from the mobile
terminal 110 wvia the RNC 130 and the communication
network 140. Steps S401 through S$409 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



35 When the base station 120 receives the size of the packet and the
transm ssion request from the nobile termnal 110, theDBEEMBER200ON 120 9
DECEMBER 2005 -22 recogni zes a transm ssion state of the upper network in
step $S403. In step S404, the base station 120 calculates transm ssion tine
inthe wireless area. The calculation is mede based on transnmission time 5
of the packet fromthe nobile termnal 110 (sender) to the communication

apparatus 150 (r iver tran mSS|on i me,_being included in the input
transni ssi on rqu@ af%ﬂf%h%gr&?o& iZEF n%‘ﬁji’gg%‘% “dt-ate of the up

direction in the upper 10 Tie¢wekkeNextthdtn stept8408, tiraendasetstatnon 120
determ nes a {rapsilssian Jate bar mec%h%ﬁﬂﬁhcggmeaggﬁera@g' 5 b eLpignal

110 and the base station e 1 nput siIze et ang t he
15 cal cul at ed tr an®Hits$iorEhe nenFALRE \ﬁilrré?%% atealgothes bcabs%atl sfy the

transm ssion ginecathem 120 Siepshads, 1tnhQ“fQﬁsel§ta¥Lla0'ﬂhJe20 determ nes a
radi o resource and a mmdul.ati on rrgt ho "§ ggckg\&c g §ccordance with
the determned 26°FF&RsHEsi ¥ P& Eorl n s4t ep 840 base 'station 120
transmts to the nobil e teridsaatidhe lilyf.orateg i Dnanabogs iome rreameeJStesodr_ce
and the nodul ati gp.metihod. oé”tﬁée?a»'é‘?c%% 06 dpbLEeqt er %”%'hello transmts

to the base station 120 t acke be 25 transmtted Iin accordance with
the radio resourE@mé‘HdllrﬁﬁﬂH%t@l BRAPAEERGF detlrdi RedNBytt Ae Bde StAEHSL
120. In step 540822t ke abase: st ahihaAiE3@ idy ar@mésu o4ohan@orﬁwn RAti on

coparatys, 190, (habels 38 LEGRLNEL NG kel LT ARt Lel oA Le ke
t hr ough S409 aretﬂ@pe@ﬁé¢he packet from the communlcatlon apparatus
150 to the mobile terminal 110 as a transmission
condition. At the 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



until all of the packets to be transmtted are transmtted to the

communi cati on apparatus 150. 35 Next, a description w  DEGBMBERENSOf a case
where packets are transmitted fromthe comrunication apparatus 150 to the
nobil e term nal 9 DECEMBER 2005 -23 110 according to the second enbodi nent.
The packets that are to be transnmitted and™” 2¢ransmtted 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 A communi cati on network 140

and the RNC 130.CORRHPLICGHaAY, 2RPRE 2 FHAsAiCdsi VO riedfties?™aHE 1eRe 19 e of the
packet transm ttedtivvem tlHe oimuiné CRNCON3d@pparad Use 150eat éiicnputhd o t he

cirouit 10 622 ¥ipchhe conmuncalign.getuark 40 and the RGC1%0, dhe

transnmission request includes transmssion tine o from
communi cati on apparatgss B3 a &Y heURbbRLE 1N6r A rﬁallf@qnefageabterta’r%@ﬁ ssi on

S\ﬁndl Elhon Ats th@h;éaﬁ'@etsle@‘iﬂa ﬂlﬁ%tﬁgcgsﬂ?ésitquetl&r[&quﬁsé @bﬁaﬁuﬂ@dﬁ@f@ntl e
en the communication_ ap started transmttin e packe

Alternatively, tHePRFREGS tqﬁqgé]z Stl%%%?%%stfﬁélsgilztetldfgt%e pgéﬁgtett ah""jl‘toq‘s to be
transmtted and tmeansamtstre.cba‘zrcn)mtheecoMMecaiacdmtap@aoxat t&el50 and 20 a
Lransm ssion requsshybsam:fe, Fﬂs\g%a@&tulh%storacf%ng]ﬁénﬁ)&iifg%wﬂ%ydes as

a transmission condition, transm Ssion time fromt
station 120 to thk0 robhre taHiTa?S 19D, tLRgL qeslngtlr%}s%ﬁi@@l éR tihfe in the
wireless area.. dhgndhilkarsiMssqwastime in the wireless area is cal cul ated

by the RNC 130 The cal cul at.i on_1 d y. subtractin I e req i.red for
transmtting the packet f?%‘mt ef%lg?n’?rgﬁlgc &EPOR malp%sa]ror? é“ﬂ%o }he base

station 120 fromihelesansmiesssiion iipetoftot k& e30- parketssiom trhie:e
comuni cation appafatksnh®qdP dhecuit 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



nobile termnal 110, the transm ssion tinme being included in the

transm ssion request transmtted fromthe communi cati OPEEPMBERI2085 150. The
circuit 622 calculates transmssion 35 time in the wireless area in a case
where the circuit 622 receives a transm ssion request and the size of the
packet to be transnmitted fromthe 9 DECEMBER2005 - 24 communi cati on
apparatus 150 via the comunication network 140 and the RNC 130. To be

specific, the circuit 622 cal cu es.the tr SS|ont|me|n61t rel ess
SFen by subt racti SR Ef PECLAG BLT hebA BB riehi= b Pite tand! (i Trhe
when the comunimabiba tappamatlusl 160vstartthed itrrfangmd t 1 ongcbhe ealcket from

the transm ssi O%i#ggﬁo tlQe Rackes; £L9M th qt rgm@igg{l&gngq?partq{ s 150 to

the nobile termn t ransnt ssi on eing rnclu inthe 10
transm ssion red@fé@ﬂla?h@ncﬁlcﬁﬂ%’édﬂPan@rﬁdsﬁfbﬂh CHIFr%uiiﬂtPﬁe Ofi rel ess area
is input to the transm ssi leernat ethéieﬁygl’;l}]ﬂe&atﬂd)rbeplﬂff)&lmgm@ﬂ;Qe\&l tis t he size

of the packet. 15 01 t he he d, .when .the cir H t_622 ecei ves the
transmi ssion reqUeRtt fF8m "ﬁﬁg’ 361 o8n g et i%fffﬂ@ Bgc?ket that is to
be transmtted andodimagsmltrtoadtf rioht t ié ac aimeurd icata brmappaparus iSOy itt he
circuit 622 direpldy ophputediie1ansElsehan 20,4 eheelagnd the size of the

packet to the transnission rate determnation Circuit
transmi ssi on ratRAHeREr APn&S FFfansPLhFedeim d’é%cé}rrﬁl%%eawf-rtgn%esm on rate

for the packet heiwesnihba mdleatmsm nalkhbd) anthd hechasetedd iatdéon 120
based on the si zg o{rghgmg%cck%{ tto d‘%ltllée Oglal%srg rsrﬁorpai e, ? ther}/ﬂrel ess
sa h

area that are iNput S6°8s 10 t'ransm ssion ti e Mor e
specifically, theodybashPasicdr Jwtle 20 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 circuit 214 via
the circulator 208, the demodulation circuit 210,
and the éignal 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



determnation circuit 610 determnes the 30 transm ssion rate for the packet
such that the transm ssion rate becones higher as the9BPECEMBER206 packet
beconmes larger. The determination circuit 612 deternmnes a radio resource
and a nodul ati on nmethod for the 35 packet in accordance with the

transm ssion rate determined by the transmé8sion rate determ nation

circuit 610. Information about the determ ned radio 9 DECEMBER 2005 -25
resource and nodul ati on nmethod is_transmtted to the nobile termnal 110

via the infornat PBREATAIY 2iFLAFET6T4S OfF S YhaF P RuPriEpse it ift 618,
the nodul ati on ehdcuihe GA0e andet hehei rowratrare £HO2on5afberativee patket to

be transmtted i i t .t : atian Cj it m t he encodi ng
circuit 616 via ?E%Egggnégéﬁﬁﬁ%g?gHéi&?%1ﬁé%§%# qgégnééglation circuit 620
nmodul ates the pheREEMLE s rial8di PLedhien Pacddahsemwithig t he 10 det er i ned

nodul ati on net hodembhe irmdul st edopackets 1So ransmhét gdptiaet he fphid e
termnal 110 fromthe nodulation.circuit 620 via th irculator 602. At the
nmobil e termnal 140: tﬁ@eiqﬁ%ﬁﬁ%fF8ﬁ°§b6&quﬁ§r%ﬂ?ﬁugﬁgo&Pcégﬁhd

nodul ati on 15 nethodmdetsdram neslqbysthe badserstatioal$20the b to the
decoding circuit .yia.t i N r. 20 d u i circuit 210,
and the signal gé%g%éki&gn§i$%%§# g%%?_éu%?ﬁﬁﬁgﬁ%lgggg kg%k%%F¥%ét isto
be transmitted aRftVPaksHAR el ® r BRPPRBISESO (- Stat +BntP20Wilg 9Hut to the
decodi ng cinouita2d4 via the circulator 208, the denodulation circuit 210,
and the signal separation ¢jrcuit,212. Th codi,n circuit 214 des the
i nput packet to be transnﬁ%?gﬁ’ihnaéggpdggg i %gtR%SFnS&thhlb?ﬁg ion 25
about the radi o deseuméecanch roduh anies ivet hrod.e G the peckefd ow di agram

showi ng the between the mobile terminal 110 and the base station

120 based on the size of the packet to be

15 transmitted and the calculated or recognized
transmission time in the wireless area so as to
satisfy the transmission time thereof. In step S504,
the base station 120 determines a radio resource and
a modulation method for the packet in accordance

20 with the determined transmission rate.

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 S505. Steps S501 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 1is performed
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from a sender to a receiver irrespective of the

sizes of packets to be transmitted.

5 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

0 to the receiver, that is, end-to-end transmission
quality is required, it is possible to meet the

requirement.

Additionally, in another embodiment of the

present invention, end-to-end quality of service

5 (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

0 downward, the base station 120 recognizes the

transmission request in the wireless area from the

upper network. When packets are transmitted upwa
the base station 120 calculates the transmission

request in the wireless area based on a reqguest f

rd,

rom

5 a user (mobile station) and a transmission state of

the upper network.

Thus, when packets are transmitted



25 information. Thereafter, in step 5506, the base station 120 transmts
the packet to be transmtted to the nobile term nal 140ECEMBERUDIS e
termnal 110 receives the packet, and decodes the received packet 30 in
accordance with the informati on about the radio resource and nodul ation
method that is received in step S505. Step<€8S501 through S506 are repeated
until all of the packets to be transmtted are transmtted to the nobile
termnal 110. 35 As nentioned above, in the nobile comrunication system 100
accordi ng to thi $OVeHEIdH nerte AREATFEC K2 $Bh3 R 8 A ties iger formed 9
DECEMBER 2005 - 2dehetr#geied hen mabitbe deergs nad ti1Ohandithe o fcamami cati on

appar atus 150, the %r %nsang sion rate_ hetween the nobil.e t%remwnal }10 and
|

the base station®2t264 ti_é}%?n' ea"tRaccor daht e W hlphéC S 76" oF thE 5

packet to be traasegtttethm Aduét ibnakl petnvark a Whanspissiedrs conei ti on

bet ween the mpbi ke herinaly J30.28d tbtﬁh‘”e C@H‘E‘:‘%Eé&h?? AR ALUS; 150 01 a

transm ssi on conditi on between the nobile term nal 0 and the base station

120 i s specified"1tRe P 353 ni SsFEAHERE§S Het RFAPREATSS 45 & §BEisfy
the transm ssi oguaandiyt icoh.sdhet etoreqgudst So posiséblieert andeartease

vari ation of packe ransm ssi i f.raom ender receiver
irrespective of flgﬁéntsg}%zsessloors gg%_tgygft (g‘}_]t?e Lﬁ?%%gmgﬁcég.&ﬁ I n addition,
since the transnhssponimetley , | stdefeprisndd lsv Be toBPsaviesfpea ysfamsm ssion

condi tion batgreepabhe iMRPid eyt €6 MhAakimilQ ash @ +5e8Har qard ite £pmmuni cati on
apparatus 150 as r.eceiver, en transm ssion quality fromthe sender 20

a wh
to the receiver, SEREt G Pentf b BHd A r £dniET oﬁraaﬁﬁﬁ'ﬁﬁ}qr’s T&4Tired, it

is possible to neet the refuiesobnbf the above-mentioned embodiments,
the packet size recognition part 202 and the
transmission rate determination circuit 408 in the
15 mobile terminal 110 correspond to a packet size
recognition 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 1290
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



Additionally, in another enbodi nent of the present invention, end-to-end
quality of service 25 (QS) can be supported by deternhpEcgvBERR0Ues ati on
nmethod or a radio resource by calculating a transnmission rate in the
wireless area in accordance wth the size of each packet and a transm ssion
request therein. Wen packets are transnittéd8-30 downward, the base station
120 recogni zes the transm ssion request in the wrel ess area fromthe

upper networ k. Wen ckets are transmtt d.u rd, base statjo

P Ul ates the tTERSATGSGLST catbar L in Ao W rateumohf £a pasat g f}@quest
from 35 a user (oobrkepsiratd or andrantsnamcssnomtestabeltﬁﬁcmru

network. Thus, whgn g%%‘f(%tts saffe%é%gh tt%éé‘ gREMER 2005128,

the optinumtransmssion rate is rmned in accordance with t e S|ze of
each packet andtekBifpadndni&sionr¢enassts it? thedfketesdzearea fromthe
upper network. \Wetipaeketivsargabrtransnmtted upward, the transm ssion
request in the wreless a[};sarg is calculated in accordan e wther#; qual ity
of service request of the Us&r BRESThE TV&RSM¥sioh P télglfltt b (bper
networ k. Accor dihgl gpeicti fiissglokgi $i ectlo siempraovmd treesyst eandd capacity and
to maximze end yo:e0d 184l idy Aoa 285 KGE I SEL 00 rﬁgdgpwl%@%t

transnission rate. in ea t he above- menti one odi nent s packet
si ze recogni ti ondPARF F20F afrF(P“E helet fSRER £ e REeSderEr ﬁPN&tritdrP%i rcuit
408 in the 1% nobile term male Idfe sonteappd dax opackebaskde onr ecogni tion

part. Al so, thea\ﬁéggﬁ%gs'por’l&aﬁ? ﬁ%%@a’ﬁ“ 0 ”fé‘bislﬁ%‘%m ]Plﬁé‘&' 610

in the base st corres o t he size "recognition
Each of the trandm $8nén Lbat e?02Q)1 de‘tié?meﬁézthr(ﬁl CLQTFW‘GS 408 W ltcﬁle qfﬁfbl I e

term nal 110, hereby incorporated by reference.



the transm ssion rate determnation circuits 310, 510 and 610 in the base
station 120 corresponds to a transm ssion rate deter nomECEMBER20Ds Furt her,
each of the determination circuit 25 410 in the nobile termnal 110, and
the determnation circuits 312, 512 and 612 in the base station 120
corresponds to a radio resource allocation part. Each of the whole nobile
terminal 110 and the whol e base station 1%0 corresponds to a 30 packet
transm ssion part. Additionally, the transmi ssion rate determ nation
circuit 610 in tWwmThase csiratvron 1520 corresponds to a first obtaining part
that obtains a transmi ssion condition. The circuit 622 corresponds 35 to a
second obtaining part and a third obtaining part each of which obtains a
transm ssion condition. Furthernore, the transm ssion rate 9 DECEMBER 2005
-29 determnation circuit 408 in the nobile termnal 110 corresponds to a
transm ssionsrate notification part. The packet size recognition part 202
in the nobile termnal 110 corr S I t.i.fi gation
part. The present inventiéﬁ isAh§§EFEgiF%gngggs%ﬁgﬁ§%%%$?$CQ?P@I1|sclosed
enbodi nents, and BRlaedtitenStar@dcisdst Petrensi hE§T #R nBkes i d Hout
departing from tthensodpe edf beheepnesehtsenyeation. ardd Jheolprlesent

appgi cat ilgn i gotla,%%tecﬁio@ln ctqgrﬁ@l@ﬁ%%? iBt@i QEEBVS_&\Pﬁ' bhesd | .ﬁ@a‘i\%bn 2003 1833?3df ibl ed
on une , , ne.entire. _contents_o C ar e erepy | Ncorporate y
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transm ssi on netddsd i9f wiiichplurality of packets, comprising the

steps of:
recognizing the size of each packet to be
transmitted;
15 determining a transmission rate for said

packet between said base station and said mobile
station so that the transmission rate is higher as
said recognized size of said packet is larger;
allocating radio resource to the
20 transmission of said packet between said base station
and said mobile station based on said determined
transmission rate; and
transmitting said packet between said base
station and said mobile station using said allocated
25 radio resource.

2. The packet transmission method as

30 claimed in claim 1, wherein when said packet is
transmitted from said mobile station as a sender to a
receiver via said base station, said transmission
rate is determined based on the size of said packet
to be transmitted and a transmission state of an

35 upper network of said base station so as to satisfy a
transmission condition between said mobile station
and said receiver.



a plurality of packets having different sizes are transmtted between a
base station and a nobile station comunicating with $BECEMBER 2865ati on with
10 minimal variation in packet transm ssion tine between each of said
plurality of packets, conprising the steps of: recognizing the size of each
packet to be transmtted; 15 determ ning.a transmssion rate for said
packet between said base station and said hobile station so that the
transm ssion rate is higher as said recognized size of said packet is

| arger; allocating radio resource to the 20 transm ssion of said packet

bet ween said base stations, andTﬁglgagp@tl@réﬁgaigghgﬁﬁmgkﬂgasggcldeternlned
t ransm ssi on ratfgtﬁ(in g traninlttbng acke % tetween said base station
5

and said nobile n u3|n lglald et THHTO TesBlrce. 2. The
packet transnls§P6ﬁlﬁé?ﬁoHeé§eeBOtb?amﬁ%ﬁl¢rﬁ%ﬁ%ﬂ@ﬁJ§H®Wﬁﬁkﬁ-n when said
packet is tfansecktiedrfianisded thbiteastmtsoivast amsertiesaid a receiver

via said base statien, r$8hdshiansshsstob . ale IS determaed,hased on the

size of said packet to be transmtted and a transm ssion state of an 35
upper network of said base station so as to satisfy a transni ssion
condition between said nobile station and said receiver. 9 DECEMBER 2005
-31 3. The packet transm ssion nethod as clainmed in claim2, wherein said

t ransm ssi oR, condition bgt weeny, hgagjggygr %\Jf&&&pqneaﬁ{&%%g ecei ver

includes the transm ssiontine o rom sai e station to
sai d recejver. fhaiamegpdnpglpam %raﬂ§ﬁ¥%%?o FRt bR facket is

transmitted from a sender to said mobile station as a
receiver via said base station, said transmission
rate 1s determined in accordance with the size of

15 said packet so as to satisfy a transmission condition
between said base station and said mobile station

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

25

6. The packet transmission method as
claimed in claim 1, wherein when said packet is
30 transmitted from a sender to said mobile station as a
receiver via said base station, said transmission
rate is determined in accordance with the size of
said packet to be transmitted so as to satisfy a
transmission condition between said sender and said
35 mobile station.
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restied detssr mtedtiicon guar 2 mobile station communicating
with said base station with minimal variation in
packet transmission time between each of said
plurality of packets, comprising:

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

a transmission rate determination part
that determines a transmission rate between said base
station and said mobile station so that the
transmission rate is higher as said recognized size
of said packet is larger;

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

a packet transmission part that transmits
said packet between said base station and said mobile
station using said allocated radio resource

9. The base station as claimed in claim 8,
wherein when said packet is transmitted from said
mobile station as a sender to a receiver via said
base station, said transmission rate determination
part determines said transmission rate in accordance
with the size of said packet to be transmitted and a



that determ nes a transm ssion rate between said base 20 station and said
nobil e station so that the transm ssion rate i s higheppaeeS@Esk 206Lc0gni zed
size of said packet is larger; a radio resource allocation part that

al l ocates a radio resource to transm ssion of said 25 packet between said
base station and said nobile station based _on said determ ned transm ssion
rate; and a packet transm ssion part that3fransmits said packet between
sai d base station and said nobile 30 station using said allocated radio
resource 9. The base station as clained in claim8, 35 wherein when said

packet is transnitted fromsajd nobid %n%gbgenn@%werﬁee@ega&a ﬁagscei ver via

said base station, said transm ssian rat eterm nation art determ nes
sai d transni ssi o 3E® 5P &SN ehtERBSEEFE16F Eapglbéﬁﬂet to be
transmtted and etv-RECEMBER A0S e 3325100 aBd26atidansaeiseon state of an
upper networl of said base station so as to satisfy a transm ssion
condition between said nobile station and said receiver. 10. The base
station as clainmed in claim9, further conprising: a first obtaining part
that obtains said transm ssion condition provided fromsaid nobile
station. 11. The base st atliton s dHasenstiatnonl asnm-9aimeieiri alsando,
transm ssi on condifdiQ} idgldidesind.ransnission time of the packet from said

gnblle staHbon to said r%g%fggt a%%aigg%gb%ggtsgﬁg ogbggigéaégyg inclaim

transmission condition provided from said mobile
station.

15
11. The base station as claimed in claim 9,
wherein said transmission condition includes
transmission time of the packet from said mobile
station to said receiver.
20

12. The base station as claimed in claim 8,
wherein when said packet is transmitted from a sender
25 to said mobile station as a receiver via said base
station, said transmission rate determination part
determines said transmission rate in accordance with
the size of said packet to be transmitted so as to
satisfy a transmission condition between said base
30 station and said mobile station.

13. The base station as claimed in claim
35 12, further comprising:
a second obtaining part that obtains said
transmission condition provided from an upper

network.



wherei n when said packet is transmtted froma sender 25 to said nobile
station as a receiver via said base station, said tranbBRCEBIBER 20ast €

determ nation part deternmines said transm ssion rate in accordance with

the size of said packet to be transmtted so as to satisfy a transni ssion
condition between said base 30 station and said nobile station. 13. The base
station as claimed in claim 35 12, furttér conprising: a second obtai ni ng
part that obtains said transm ssion condition provided froman upper
network. 9 DECEMBER 2005 -34 14. The base station as clainmed in claim 12,
wherein said transm ssion condition includes the 5 transm ssion tine of said
packet fromsaid base station to said nobile station. 10 15. The base
station as clained in claffr 8, TheHedes s hiHePs & SIaid i (Gldishitted from
a sender to saild,nehiekeisnt abidntasnanteceiyerondix isai d edselessttatd on, said

transm ssionsrate,dehetal BAL { ORe PO tsa At BIMAES R ddif@RsfEession rate in
accordance with 15 the size of said packet.to be transmtted so as to
satisfy a transfir85igh §8na?ﬁiorﬂg}5je}€\e%%atsja?rﬂ sender and sai d nobile
station. 20 16. The base station as clainmed in claim 15, further
conprising: a third obtaining part that obtains said transm ssion condition
provi ded from an upper 25 network. 17. The base station as clainmed in claim
30 15, V\her% n said transm ssion condition includes transm ssion tine of

sai d packet [from said sender 8¢ RaFq FHIF S5tGiGHmess 1n claim 8,

wherein when said packet i1s transmitted from a sender
to said mobile station as a receiver via said base
station, said transmission rate determination part
determines said transmission rate in accordance with

15 the size of said packet to be transmitted so as to
satisfy a transmission condition between said sender
and said mobile station.

20
16. The base station as claimed in claim
15, further comprising:
a third obtaining part that obtains said
transmission condition provided from an upper
25 network.

17. The base station as claimed in claim
30 15, wherein said transmission condition includes
transmission time of said packet from said sender to
said mobile station.

35
18. A mobile station that exchanges a
plurality of packets having different sizes between a
mobile station and a base station with minimal
variation in packet transmission time between each of



18. A nobile station that exchanges a plurality of packets having different
sizes between a nobile station and a base station w tdpmtEMBER 2008ari ati on
in packet transm ssion tine between each of 9 DECEMBER 2005 -35 said
plurality of packets, conprising: a packet size recognition part that
recogni zes the size of each packet to be transmtted; a transm ssion rate
determ nation part 5 that determ nes a transni ssion rate of the packet

bet ween said nobile station and said base station so that the transm ssion
rate is higher asig8apUurseLOgndZeshStaes Ofcmdird faagket is larger; a

transm ssion rate notificat] Q&Q@réiéé‘@ec%ﬂ%rﬁ es+said base station of
the determned transm ssion rafe; and a packet trz?nsm ssion part that
transmits sai dXpECRR 2Pt WS 5% Pt Tle RaKStorakg $&Pdepaséedst ati on
using a radi o resource al&otaamsinbys s drdias aleteratiaiatawnbgsed on t he

notified transmigst ofletdt®ind®. a ArdidesSiat iend kat texchaonges a 20
prurality of pagkerschaying dlffel eni.siges betusenp.sal 4 oabite gtation and
a base station W th nfni e variation in packet transm ssion {'i fe bet ween
each of said pFirhl Fr§ brapaeketon oyt il Ag:IheHhackéeisi ze recognition
part that 25 recegogzesedhelse zef ofa vhglaaakels tlaryert;ransmtted; a
transm ssion rate notification, fards {Hat o otiddies Saiidnbaserstakion of said
recogni zed Igi)ze of . _said ga(ilﬁsés;e and a ackfgt transm ssion part that
transmts SBP U phCRePAHRtNEER §HE 15 Cati=r TdSFase station using
a radi o resourceransmcaseen byatde dude station based on a transmission rate
determ ned so that the tiansdissSiOranaiiesdiohipgher tastsardnsieeegni zed si ze
of said packet ééiéaﬁggﬁet between said mobile station and said base

station using a radio resource allocated by said base

15 station based on the notified transmission rate.

19. A mobile station that exchanges a
20 plurality of packets having different sizes between
said mobile station and a base station with minimal
variation in packet transmission time between each of
sald plurality of packets, comprising:
a packet size recognition part that
25 recognizes the size of each packet to be transmitted;
a transmission rate notification part that
notifies said base station of said recognized size of
said packet; and
a packet transmission part that transmits
30 said packet between the mobile station and base
station using a radio resource allocated by the base
station based on a transmission rate determined so
that the transmission rate is higher as said
recognized size of said packet is larger.
35



35 9 DECEMBER 2005 -36 20. The nobile station as claimin claim 19, further
conprising: a transm ssion condition notification part9DECEMBER @I fies said
base station of a transm ssion condition between said nobile station as a
sender and a receiver, wherein when said packet is transmtted fromsaid
nobile station to said receiver via said 10 base station, said transm ssion
rate is determined so as to satisfy sai'd®transm ssion condition. 15 21. The
nobile station as clained in claim 20, wherein said transm ssion condition
includes transm ssion tine of said packet fromsaid nobile station to said

receiver. 20. The mobile station as claim in claim

19, further comprising:
a transmission condition notification part
S that notifies said base station of a transmission
condition between said mobile station as a sender and
a receiver,
wherein when said packet is transmitted
from said mobile station to said receiver via said
10 base station, said transmission rate is determined so
as to satisfy said transmission condition.

15 21. The mobile station as claimed in claim
20, wherein said transmission condition includes
transmission time of said packet from said mobile
station to said receiver.



