16 February 2006 ADAPTI VE W RELESS PARAMETER CONTROL METHOD, QoS CONTROL
DEVI CE AND W RELESS COVMUNI CATI ON SYSTEM 5 BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to ﬁg qgagthﬁﬁ

wi rel ess paraneter control nethod, a QS control device ﬁ% | Pess 10
comuni cation system and nore particularly to an adaptive wreless
paraneter control nethod, a QoS control device and a wreless

conmuni cat ADAPTYVEMMRAMBIEPARXMET ER CONTRPAMBTEIOE, Do RdaNTROL PEVIE®ENdI ng

on quality of service uj e mtted, in
transmtting the packeéggwﬁﬁgggbgﬁy&%%@%gicﬁggggiS?%%ﬁ of the Related Arts
I n next generation nobile communication systens (International Mbile

Tel econmuni cati on-2000: | Mr-2000), requirenents for the maxi mum

i nformati on transm ssion speed 20 in accordance with "nobil e environnment”,
"wal ki fg  envi ronment " andB§GESROUNDaOFoRHEY INNENTdANent " are 144 kbps, 384
kbps and 2 Moips, respectively, and genuine nultinmedia nobile communication
can be realized in addition to voice service. However, when considering
rapi d sprehd bieldtefnebe PBVERYEPSification and high capacity of
information in regefiredsa §nd@emaldn @élaltagre@%rotada@ttlv@en%@ué@@
Internet, _devel opnment of a wW eless a cess sche for alizin

0 or et | AT PERENT SO BB aPEse GRS S Wb dET HGoRIE & EoRAaAREat i on i s
ur gentlo 30chintenisarchobaekgt@undand mrpaﬁmfcdlmlllyz itegaa alaghispeed
packet tr h [4Te. I S d of 2.4
Mops base?%%f%%g)ﬂawﬁé%rg “Y )rict er acgfh:%s p%ocg éc?nﬁir%s%%gih’ﬁ?er %@ﬁr e

( CDVV HDR: a wirBaadaicammuEfifdadiient sy g swbedh\ﬂlmezvi@sesl% pagameitess for 35
Normadi ¢ Lbéﬁébfiﬁdpeagééndfng@d%§&1f4 v 5 QRrvRceRadRMaa M- packets

Slndhushayana an E Communi cati on gazi ne
be transmitted, in transmitting the packets wirelessly.

15
2. Descriptions of the Related Arts
In next generation mobile communication systems
{International Mobile Telecommunication-2000: IMT-2000),
reguirements for the maximum information transmission speed
20 in accordance with "mobile environment”, "walking

environment” and "quasi-stationaryenvironment” are 144 kbps,
384 kbps and 2 Mbps, respectively, and genuine multimedia
mobile communication can be realized in addition to voice
service. However,whenconsideringrapidspreadofInternet,

25 diversification and high capacity of information in recent
vears as well as progress of next generation Internet,
development of a wireless access scheme for realizing an
information transmission speed exceeding 2 Mbps in mobile
communication is urgent.

30 Under such background, a scheme for realizing a
high-speed packet transmission with the maximum information
transmission speed of 2.4 Mbps based on I1S-95 wireless
interface is proposed in the 1literature (CDMA/HDR: A
Bandwidth-Efficient High-Speed Wireless Data Services for

35 Nomadic Users {P. bender, P. Black, M. Grob, R. Padovani, N.
Sindhushavyana, and A. Viterbi: TEEE Communication Magazine
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-1 16 February 2006 vol. 38, no. 7, pp70-77, July 2000)). Furthernore, also
in 3CGPP (3rd CGeneration Partnership Project), the investigation for

real i zing a high-speed packet transm ssion wth themaxi | nf o\r/é@éi on
transm ssi on speed of about 8. 5 Mips , which expands el ess
interface, has been perforned. In the high-speed packet transm ssion as
descri bed above, have been investigated applications of technol ogi es

i ncl udi ng vadapBBvenaodul 20 Yh Henddiva208R Jdnd BeFERe BB FRctd 6P *channel

encodi ng) Bagedr 9bq e AdALI PPN ALESA1 IFH6 LAY, OLnd Anildsits qatapmt | on)

proposed in terature Symbol Rate and "Modul ation Level -Control | ed
Adapt i ve W@mmalowmm - spReHPAGKET 1FYHeEl §S¥OR B W fhpaexd

Transmi ssi QQfG}ma@(ion t%ar%%ﬁmﬁélorﬁgge&h o¥RJ RO 5 MiEE, Fhabhasipannds
VT, ppl134-1147, vol . 47 Nov . 199@‘9 and an automatic repeat

request > 15 W-ARMA WisEdesE |1ﬁlttet¥;§alqet e FESUFE SPARES: drepeat - Request
Error Control SghaiRshi{&h- gp@edpacﬁagtm:}axmmwsmmmdwscbtbeeraboWeEEE

Communi cati on NMagazi ne, dapti ve
nmodul ati on Pél'@rﬁﬁgﬁﬂ é??’%ﬁ)ééﬂatSaraé)rpq'lf@%cléf}’r%ec%%%ﬁgﬁé%g %ﬁlx—%?elul-ql%?a g
adapt ati on ama@ﬁts_va saimelumaftofon/mno@lwmglaondataaldm@mr@m ogopredthell ue, a
spr eadi ng fa tor r BRI HIB1f act or
%F%odi{f )R TRES g& tﬁQg%ﬁreq_%%safl
t he errg a@Brrec go;éh ir%

of I on ers epen EI’ opa ation envi ronrrent S
for uséds, (ilinbkraidaptatedh b@momsyedp@mftéxenlat%a g - 1gBgte and

transm ssi %Pu'f%ft‘i'oﬂ ﬂ@&efl@mfolfédtRdhbhvéatbﬁ)dm@tllaimmmmm’mmBXI mum
t hr oughput the system can be increased by seguenti al I¥ V\hEC ng from

the QPSK mSy&tam Bﬁr Higl Bl t sRabe ftigpiars R tEr SRRt W ifor e
efficient smidnpes) HBAMOAMbALh8GS;: TEEEITHans &5 . Y8, QAV1SAd 184 7QAM 30

according to._i ovenen th r.qpagat.i {rgr}{ eakO eQﬁb LQnerete,
when assunvfg- '?Egt B per g‘{tﬁ.lal %19%838 gﬁg QHW%E%IEQ? r_'Sp-co e equal to
3 and a5forw&nd proposedriecthenliterature (Automatic-Repeat-Request

Error Control Schemes (S. Lin, D. Costello, Jr., andM. Miller:

IEEE Communication Magazine, vol. 12, no. 12, pp5-17, Dec.

1984})).
The adaptive modulation/demcdulation and error

20 correction based on the link adaptation means a scheme for
switching a data modulation multi-value, a spreading factor
(SF), the number of multi-codes, and an encoding factor of
the error correction to others depending on propagation
environments for users, in order to effectively perform a

25 high-speed data transmission. Herein, for example, as to the
data modulation, the maximum throughput of the system can be
increased by sequentially switching from the QPSK modulation,
which is adopted in the present W-CDMA, to more efficient
multi-value modulations, that is, 8 PSK. 16 QAM and 64 QAM,

30 according to improvement of the propagation environments. To
be concrete, when assuming that SF be equal to 4, the number
of multi-codes be equal to 3 and a forward error correction
factor be equal to 1/2, it is possible to perform ultra
high-speed data transmission of 8.5 Mbps by use of W-CDMA

35 wireless interface showing a chip rate of 3.84 Mcps when 64

QAM is used as a data modulation scheme.
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factor be equal to 1/2, it is possible to performultra high-speed data
transm ssion of 8.5 Mops by use of WCDVA 35 wireless interface show ng a
chip rate of 3.84 Mps when 64 QAMis used as a data no i on ene. -2
16 February 2006 Incidentally, in such broadband wirel esgéjlz:a‘g%@@'yi%g

diversification in requirenents for quality of service (QS) such as a
transm ssion speed, a transm ssion delay and a residual BER (Bit Error

Rati o) is predict é'tﬂ‘c@elﬁ‘(’italéi’anpt‘é L’1‘Jﬁ’ht r BFPREPAE h VAL o) 6FEe ARTCTTF deo for
whi ch real diverdifnstissi 90 feayuiagnanad, foneedsey oh sarfrFaren{ 88 pn

delay and in fluctuation cause si nificant_deterioratiqQn .o ual ity.
Accordingly, ‘g%} E}/errorgcon%ejr% n %eecgcketggaﬁsrglsﬂmtt edl\%{ né % range
sati sfyi ng cormithiadatBEdn (@Jé;l |Etry:or0R\mttLhdutLSanpdngteﬂ t he packet that

ncl udes st he €1 ! Okoii i1 2ubRaNH:shah AL ol 18 3o @0k soi on

end to a rece|V|ng en St constrained to a range o t he reqU|renents
in accor darfc@ ki ime thengbsFign 65 regpireds 1@958?59%“%%1'@!%5% in
non-real timeitdyaddd gn&@&ﬁy@&dﬂ&tl& 64@@@@?&&&%4&/&1&&%% Web)

b , tho t d dt
the real il GRIATRC, AranShAEiEn 115 N PHrCRMRa S AT Bl |1 Ly,
which is basuscnéhyltte@ wfm:(bmma rmangd sat ggfly iregl coAinihdoghian cuAalimet i C
repeat lﬁqu%tt%%%urhlg}ﬂg%fpﬁﬁg%}ack?eq LhEPSHSYRL SROQTE JSs8M g ective

technol ogy for high brirty transmssion, it causes transm ssion del ay
and del ay fA teanmrishandehay Fé’ﬁt‘v frioma W%E?WJC‘SSJFIHQ%F?@@GWJI%

recei ving quald musits bbmbage@lamiedp%farﬁhﬁgemﬁnmé “aothdigenid hihi gh
error correction. 25 ca g *‘ EI ﬁughg =3 decr(lecg) d due to a decrease
in frane effCOrERESS g% r GPRgRYELERY oP Het S TH PV mul timedi a services
effectively in subh tihqoatker hamainsim seincwesdheires tneffidlcrapch as file
15 transfer and WWW (World Wide Web) browsing, though a demand
for the transmission delay is weaker compared to the real time
traffic, transmission with high throughput and reliability,
which is basically free from error, is required.
Although an automatic repeat request (ARQ) in the packet
20 transmission scheme 1s an effective technology for high
reliability transmission, it causes transmission delay and
delay fluctuation in the real time traffic.
Furthermore, while receiving gquality is improved by
performing channel encoding with high error correction
25 capability, throughput is decreased due to a decrease in frame
efficiency.
Accordingly, in order to provide multimedia services
effectively in such a packet transmission scheme including
a mix of various types of traffic, effective applications of
30 an error control {(QoS control) technoclogy between wireless
sections are more important. Specifically, when the error
control (QoS control) by a technology such as an error
protectionusinganautomaticrepeatregquestbetweenawireless
sections and a forward error correction {(FEC) is performed,
35 different standards for respective kinds of traffics must be

applied.



a mx of various types of traffic, effective applications of 30 an error
control (QoS control) technol ogy between wireless sections are nore

i nportant. Specifically, when the error control (QS CO{gCIEO[IEB byzog
technol ogy such as an error protection using an automat 1% $¥HR%20 Bquest
bet ween awi rel ess sections and a forward error correction (FEC) is
performed, 35 different standards for respective kinds of traffics nust be
applied. -3 16 Febionavwer2006 ¢owesetional ddmkeadiaphalt ibhnkecdaptady on

t echnol ogy, ] rs,A j t ' alat i hene
and the for\/\gyr!dé%ﬁ a(%%{nrgg%lgo%nérrlenﬁ%gj \%Elec aﬁaﬁr‘g ag]tue qg%ﬁyé&?%ﬁﬁ

wirel ess |i madthedoraead ¢5ons cOrrprbpagaetdedoptinh ARG &BpIESOMEY el y
sel ected, angh 6Q8 eased Pih]f@@ﬁ@&t(%dim%&b&isﬂﬂfpi:bﬁfafghﬁi@ﬂ@ra&%t)eﬁéﬁéiCS, in
particul ar del ay, has not been_ considered. Fromthe above descri bed

Vi ewpoi nts, §ReTTeT6ddn SHHEGERT  { BB RRNRC I TEUSRF BCTON THT AL

par amet ers itedAfiicnghbecté@imdukat iompacthiens ant delhgr, wasd ot Oveen
correction Sé:hnes er%%d the upper Iimt of repeat tines of the automatic

r epeat reques? I''e 'taking into consideration the trade off between
advant ages and di §x¢vrathagesverasnridadyvievoeints od tdeheeendgempiedel y
swi tched in ¢£8RoRSS L9eEAE tQPSe 84HIWiRHARLS. pdBaddr&Oy ehciliiihg tHd erred
t hat conbi nations of respective adoptive selections vary in accordance
with théUQoﬁ‘oq*’éﬁ‘GilPé‘nﬁﬁﬁ%mesmﬁ? T R RV ENTITON 3O T TRED BB s it

i nventi on artlsespéomihnhe cFoyeea €t i nugifaticeaunbiht a0 repeatt rafuddie
present | nveptian belnge LRI ovbde; AL AAARL T (R W 118l £5Sopar AL, goNt T O
nmet hod, a contro evice and @ wrel'ess conmuni cati on system which 25
assi gn di f f @dem twiges| esd Paadnardragegapni Ves priregr padulation scheme

adaptively switched in response to the QoS requirements.
15 Moreover, it is inferred that combinations of respective

i

adoptive selections wvary in accordance with the QoS

reguirements.

SUMMARY OF THE INVENTION
20
The present invention arises from the above
circumstances with an object of the present invention being
to provide an adaptive wireless parameter control method, a
QoS control device and a wireless communication system, which
25 assign different wireless parameter adaptively for each
different type of traffic according to requested QoS in packet
transmission, taking into consideraticn that regquested QoS
differs according to the type of traffic.
In order to achieve the above object, there is provided
30 an adaptive wireless parameter control method, in which a
wireless parameter set corresponding to communication quality
QoS is assigned for each packet to be transmitted different
in a communication quality QoS request in mobile packet
communication.
a3 In a preferred embodiment of the present invention, the

wireless parameter set includes at least any one of a
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different type of traffic according to requested QoS in packet

transm ssion, taking into consideration that requested QoS differs
according to the type of traffic. In order to achieve th Ahove hect
there is provided 30 an adaptive wireless paraneter confer of rH%rty%ggg in
which a wreless paraneter set corresponding to comuni cati on qual ity QS

i s assigned for each packet to be transmtted di ' ferayaskial '
qual ity QoS FW“%%%PPEE‘E%?& a (S’Wﬁﬁlgc%ﬁ%lﬁ.rc%%gelcﬁegﬁpgefertrglegat on

gtnblocei;gfn;n?/é%d he n?fcﬁﬂ%fid?\;ﬁrgﬂen@n, the wireless paraneter set includes
ne a - [ . LSSH I

forward error cor&é‘c?ipcfr? ?5!?3%93#%%%1%&%@85?%?92%%%2%@:ﬁ?'(rag?f;?r ed
enbodi ment  afe ttiten puieseinm pmmﬁm,istal@éusﬁé@ﬂﬁrﬁ%ﬁ@é‘i@rﬁ‘b@?‘éﬁ’é&@’?c?s

adj ust ablﬁy %lrs%g i&n@rﬁﬁ}%c%ac'l%?l q@a\MiFtE} thg.communi cation quality QOS. In

a preferred enbodi nent e present invention, the _r.et | SS]
paraneter incl udesrad HrederTaMeBR YFeRt OifevfeaPEﬁFggFc;'r%vraq%gn%ﬂnts’ﬁ%ﬁgnd a
MBXi MUM r et r S S s BHThe rad t &1t nesclided nad peeber aay @msodiiedt of

the present invention, the _maxipumretr .SSi [0 JA f
adj ust abl y a%%ﬁwlqﬁféﬂaﬁﬁoﬁhgﬁﬂ P%tﬁglgg{g}:“%gltp%o e trsasﬁlisor%“tl?iggeji:: a

del ayabl e psgkeimedn a preferred enbodi nent of the present invention, the

15 Torwagd error rglﬁ)gei r?;:%)?/ih%i?o&ﬁné@i vet @bl yrasshenedrdoticaccondance

wi th the communi cati o qual’it S. In a preferred enbadi.nent of

present i nvenadigmm rﬁéraﬁéﬁﬂi\%HO%PP@PGEd?fEET?B&SS%‘ﬁ%%tE}% 68%%9}:}1?& east
any one of @k eNcROdivAgtRBEhatk gadkar enasditmgnbmctoed 20 al dedaprblerred

enbodi ment of the present invention, the nodulation schene is adjustably

assi gned i n B&<tfldance with
In a preferred embodiment of the present invention, the

15 forward error correction scheme 1is adjustably assigned in
accordance with the communication quality QoS.

In a preferred embodiment of the present invention, the
forward error correction scheme includes at least any one of
an encoding method and an encoding factor.

20 In a preferred embodiment of the present invention, the
modulation scheme is adjustably assigned in accordance with
the communication quality QoS. ‘ ‘

In a preferred embodiment of the present invention, the
communication quality QoS includes communication quality QoS

25 reguested for the packet to be transmitted and communication
gquality QoS observed in an actual transmission.

In a preferred embodiment of the present invention,
information concerning the communication gquality QoS
requested for the packet to be transmitted is superimposed

30 within the packet.

In a preferred embodiment of the present invention, in
the case that the communication quality QoS requested for the
packet to be transmitted is common to a plurality of packets,
the information concerning the communication quality QoS is

35 added to the plurality of packets.
In a preferred embodiment of the present invention, the
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the communication quality QS. In a preferred enbodi nent of the present
I nvention, the conmunication quality QS includes comunication quality

Q@S 25 requested for the packet to be transmtted and cgrmm ty
quality QoS observed in an actual transm ssion. In a pre erreg @r%?@gl ment

of the present invention, information concerning the comrunication quality

QS requestedfor t he packet to _be tra ed i dh Bfew thin
t he packet . S it ig[@rﬁ)ﬁ(?tné‘ﬁt o%igh%hpggsgﬁ‘?ggﬁégﬁ??ﬁﬁ in the

case t hat theormmmmu‘atmain qnabjiay Qo @Stlreqaélgﬁééloﬂcnattthénf‘b%&?{%%o?o be
transmtted is conmon 19 & plurna hEMlQ{re%lfﬁhsob]égﬁ dudwe, mﬁhbﬁ& :1.s

concerning the conmmini cation quality QS 5 added, tq .t he ty of
packets. |n proriefet a&bseﬁﬁbﬁr%r@tevéﬁetfh@%‘@éfﬂ aPr‘?&P@rﬁ% {’) &t

February 20 aﬂrﬁﬁﬂ!&s%oﬁ%%@b%rféﬁtaésiga}isllggﬁaﬁhremmtpladameéew s@tt he

conmuni cati on qual ity QoS and transm ssion or der
to achi eve t@PEFRSRB]EARI 5@09@“““?%?@ igr (E) E’gi/’r%gjog @% g%ﬁ?ffg%&é%?/l ce,
i ncl udi ng ancQ@apt aesii £ e @8 £ forparatetier communi¢ayidnauaddityn®y a

Wi rel ess paraneter, set corres | onmuni cation quality QoS for each
packet to bE't¥ tp[aeg( gnrmgl rl% ttq‘ &

e conmmuni cati on qual.i S in
mobi | e packet comfmnen(;a;telf@ﬂ.‘raldnemtbtﬁ)@l?(—:lll*%afiﬁir ed EHbBIPREAT ld‘fv(l’t“ﬁé‘oﬁgeﬁ

inventiop, the glovéa‘%ﬁ}ta'l\égs%éﬁéﬁé@eﬁ%@%@b@ﬂe@%é @ Fetraasmassion
retransm ssi on =~ paraneter con

h ad] ass
retransm ssiRRCHRE et erCUL TEHd 3% tﬁ’@l\ﬁ?‘rel ggd uﬁgP{é{%%terégQ?gﬁs @
accor dance %é{kéﬁmnlmmnpaﬁameﬂeqml oty ofuishe wiralppefiareae i@bhedl mrent of

the present jnventio 5 a S t control |l er has
an encodi ng SCHEHET dgdd'}ﬁer gﬁtjh vﬁ%c%to %n%%% Sﬁ qhaiaed 668

ad) ust assigns a forward error
correction schemdras Emaéfeoffretdh%mb\ﬂl#%*soﬁa‘%%ﬁf:%? BEANVEROSa5RRe with

15 adaptive wireless parameter controller has an encoding scheme
controllerwhichadjustably assigns a forward error correction
scheme as one of the wireless parameter set in accordance with
the communication guality QoS.

In a preferred embodiment of the present invention, the

20 adaptivewirelessparameter controllerhasamodulation scheme
controller which adjustably assigns a modulation scheme as
one.of the wireless parameter set in accordance with the
communication gquality QoS.

In a preferred embodiment of the present invention, the

25 QoS control device further includes a transmission sequencing
controller for inputting the retransmission parameter set by
the retransmission parameter controller, and for performing
retransmission control with respect to the packet to be
transmitted based upon the retransmission parameter.

30 In a preferred embodiment of the present invention, the
Q0S control device further includes an encoeder for inputting
the forward error correction scheme set by the encoding scheme
controller, and for performing encoding with respect to the
packet to be transmitted based upon the forward error

35 correctlon scheme.
In a preferred embodiment of the present invention, the
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the communication quality QS. In a preferred enbodi nent of the present
I nvention, the 20 adaptive wireless paraneter controller has anodul ation

schenme controller which adjustably assigns a nodul ati on one of
the wirel ess paraneter set in accordance with the commulf %%Waza’ﬂgl ity
QS. In a preferred enbodi nent of the present invention, the 25 QS
control deV| fur ncl ud 1,851 g ﬁp@&{ﬁﬂ r for

i nputting t SPP%\ rrlhdses kol %%?ghnée{ %B%gg?é%?mﬁﬁgfggﬁ ansm ssi on par amet er
controller, Hmjmbdul@emmlsnhﬁge sedt P hbaimediuda téentsdlerg ¢ Feshks- to t he

packet to b &%@9%%#%&%ﬁgdU9991BH%fC%é@1%@ LR Ty ELEMtha30 I N a
od| e

preferred e resent 1 nvention &p S control device
Rard

further i ncIﬁﬁfé%e%ﬁoeﬁ@oﬁéﬂnﬁwtm%l}?aﬁ% upoRe thEy Latior et on
scheme sgt by the mn&@&le@@r&@ha@fﬁ)od:ﬁramobf&me gﬂdsémsr 1peeﬁolinrnmgtmcodl ng

with respect to the t tob ansm.tted .based error
35 correcti &P%cﬁ@ﬁﬁrg kS f‘rué{ih"éﬁb&(ﬁ“l ﬁé’quasof t presen H%%Igt i on,

the -6 16 Fabimafl)fzﬁwﬁo@)ﬁum)fm bhpdevicethepebsetitedeutdemn snitdrd at or for
| nputting the. ”%%%ltggéﬂﬂlgsgﬂg MEorifin 2 £ %%‘ill%gr' ?Bt ke cantgypl ler,

and for perform n i on processing W th respec packet to be
transnitted M@@Cﬂﬁﬁdn ghé ﬁ@ﬁm'&tﬁm%ﬁéﬁeldﬁthfae%r%?@qwae?M| nent

of the plesglalit4edisoRe thE ad&&lwwlalele@él ﬁ@r&nﬂété@rcdmﬁ}dﬂdmr.a QS
i nformation |dent| ication _unit for é‘f‘ ket t

transnitted, for Ad8ntPr FAGEL hE BGRHE ?lb%ﬂl% %/ectjj)’s requeth ed by
t he packet, parorifaead &upmtynagstd:mumdmrnaﬁmceﬂ sysemni ca@l@@lrl@ guEdey QoS

to the adaptétaqil\%} el ess Qarn%rg‘itl%r COnhI R 1 erfor @e&?obﬂlﬁpd%ntél@éﬂﬂ eve

t he above objec ‘here is provided a wreless comuni cation system

i ncl udi ng a deaswnisedtionn wighd eadide $@Hal T PEeFor ¥y RASRI ess

15 station includes an adaptive wireless parameter controller
for assigning a wireless parameter set corresponding to
communication quality QoS for each packet to be transmitted
different in the communication quality QoS, when packet
communication is performed with the mobile terminal.

20 In a preferred embodiment of the present invention, the
base station regularly receives from the mobile terminal, the
communication quality QoS observed_in the act_ual transmission
with the mobile terminal.

In a preferred embodiment of the present invention, the

25 base station receives from the mobile terminal, the
communication quality QoS observed in the actual transmission
with the mobile terminal, by requesting to themobile terminal.

The nature, principle and utility of the invention will
become more apparent from the following detailed description

30 when read in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings:

35 Fig.1 is a diagram showing a configurationof a wireless

communication systemof one embodiment according to the present

--



communi cation with the base station. Mreover, the base 15 station includes
an adaptive wireless paraneter controller for assigning a wreless

paranmeter set corresponding to comrunication quality Qo olrgugm gacket
to be transmtted different in the comrunication qualit : ] packet

comuni cation is perforned with the nobile termnal. 20 In a preferred
enbodi nent of the present invention, the base station regularly receives
fromthe nmobtTE et nal, the communication quality QoS observed in the
actual transm ssi dhig.@ tils théimgriahe shewnngah. conf agprat e edf erb@df nent  of

the present inyenti Q. ine ofz%n%ai%&p%g%@ieﬁ@ LEEEHYeSgT oMb e fRbLh e

termnal, the conmuni cation qual observed i n"the actual

transm ssi oniny@ntiiatve nobile ternminal, by requesting to the nobile

term nal .5 The nat 4§ 3phisNGi Bli@g?AA ghbh'&hg af cbhei baveri bonomi 4| gobecome
nore apparent fromthe follow ng detail ed description 30 en read. in

conj unction %Qquh@eE{‘:E%r?ﬁaWﬁ%e’aPWH@E‘?DEFQ r@@ﬁﬁﬁ%\}?@sﬁﬁ

DRAW NGS | n iteracicaipanyi ng drawi ngs: 35 Fig. 1 is a diagram showi ng a
configuration of Wreless .. ni.cat.i on._s . L pen
according to the %rlgsiéln%g-"i?diégggﬁrsuhaor%illrbda%aﬁﬁl?n |8§;ﬂ%l§gpggilg§ %fdi agram
showi ng a carf edapaivernwiofelesgoBaconeter gutined ler dhachanBodi eRmEratcor di ng
to the ppeseidyiddwvenid on; 5 Fig.3 is a diagram show ng a configuration of
a QS control device of another enbodi nent according to the presel,rllt

i nvention; Fig.4 FddaSdiadgt drhosishaittgt 9T Rt D RECGaS AL R8N B Y P4
adapti ve W rsalass veawanel €ss gantamelteer comttdie m@aBodont pok erdffodiewexe; and
Fig-5is aflonsharly 19" «24Phakabie PLogReRLAY 1N the

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, with reference to drawings, detailed
description will be made of the adaptive wireless parameter
control method, the QoS control device and the wireless

20 communication system of embodiments according to the present
invention.

Fig.l is a diagram showing the configuration of the
wireless communication system of one embodiment according to
the present invention. According to the same diagram, the

25 wireless communication sYstem 1 is composed of a base station
2andamobile terminal 3 which performs wireless communication
with the base station 2. Furthermore, the base station 2
incorporates a QoS control device 4.

Fig.2 is a diagram showing the configuration of the QoS

30 control device of one embodiment according to the present
invention. According to the same diagram, the QoS control
device 4 is composed of a QoS information identification unit
41, a transmission buffer 42, a transmission sequencing
contreller 43, a data encoder 44, a data modulator 45, a

35 transmission unit 46 and an adaptive wireless parameter
controller@? . Note that each of the transmission buffer 42,



adaptive wirel ess paraneter control nethod of one enbodi nent according to
the present invention. 15 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Hereinafter, with reference to drawi ngs, detailed descrj Igeon vvi'ﬁgl be made
of the adaptive wirel ess paraneter control method, the @ QU298 devi ce
and the wirel ess 20 communi cati on system of enbodi nents according to the
present invention. . Fig.1l is a diagramshow ng the configuration of the
Wi rel ess commentcatéonssysh erapfengriaigenbotirabher dtotiengatd enapsdqdt esent

| nvention. Agcopdi tc%ttepgnoﬁﬁrl“étgkagﬁ A cb%%ta%u\eﬁea%@@ﬁe&pimw i on

system 1l is conpose ase station 2 and a nobile term nal whi ch
perfornms w repess ehmmmsadating tHrfhl¢ Heranmdp sion SHESCTFGf? I‘Fé‘?C?‘r(ﬂ'e t he

base statiomqd.- rleﬁ@of:E?ﬁé%?éf@u@t&é&@?ﬁiéhdﬂﬁ%ﬁ@e& 4Bby. a29aisr aofliaagram
showi ng the configuratiaon of ontrol _devi

i ment
accor di ng t(?ePHetJﬁW%§§ﬁ‘tff1FnVé?ﬂ? S%H‘CBPHPEBCE'Bgﬁ?é] 55’2’\91@(5 g%%g‘?ln the QoS
control dewl aen4realcmm@smhﬂﬁlca tRaSsimbeinat sequénieing fdareiailami t 41,

a transmi ssign buller 42 -1 {ARSYLPE0N SRANSNEING 4 £ORAE Al el b1 2 data

encoder 44 & %ol Fansm ssion unit 46 and an adaptive
Wi rel ess partdmettaraf figndabé eocofieT Mt candatp ke A Grredk tipgAsatdsicn

buf fer 42 %ﬁa'ESEfM %ndW8ohlechli ansid %%b@@l@&lﬂ@ﬁbﬂglﬁﬁﬁf radd er 43,
t he data encogl and the data nodul ator constit ted lespect ively

s
by a pdfr of a rﬂﬁ%‘ttl‘??eg@trrlé?tfll%l Fidhshe §‘§’1‘36’n t%u‘i‘}?eef’pﬁﬁﬁ ARl & on-real
tinme traffi gokr epaREssI dévbuéf§ho#ﬁb1nat1pald1agra1n5 real time traffic

transm ssi on sequgnci gontrol lLer 4 e deafdd
transm ssi on sequ H%.é:‘(’gjs contFo mlalté“fm i@%ﬁpg‘fl alr &} ug&;:ea;tr??ne traffic data
encoder 44apac#es riort nieato b hﬁan&ai’fit%d@@tdab@ﬁ%%d’@rQﬂﬁﬁnf&ﬁ'a&lﬁéﬁ r of a

real tinme tabhi Gs MRYub3dbekafde adndmiedi68alddide dnaf bi addatirewdul at or
45b. 15 transmission rate, identifies the QoS type of the packet, and
outputs the obtained QoS type to the adaptive wireless
parameter controller 47 as requested QoS information. The
aforementioned QoS information heretofore includes
information such as allowable transmission delay and reguired
20 transmission rates. Note, here, other than the allowable
transmission delay and required transmission rates that the
QoS information also includes an allowable error ratio, data
disposability, the priority and importance of a packet to be
transmitted, andthe like. Inthecase thattheQoSinformation
25 differs for each packet, this QoS information is superimposed
in an individual packet to be transmitted, and also, when the
QoS information is common to a plurality of packets, the Q0S
information may be added to the plurality of packets. It does
not matter whether common QoS information is superimposed in
30 individual packetsinacasewhere theQoS information is common
to a plurality of packets.

The adaptive wireless parameter controller 47
adaptively defines wireless parameters based on requested Qob
information received from the QoS information identification

35 unit 41, observed QoS information for the receiving side

notified by the receivingside (mobile terminal 3 in the present

-9-



10 Next, description will be made of the operation of the S con

device shown in the diagram The QoS information identifi ca’?ioon Snit'[0|41
receives a packet that is to be transmtted and based g S inf tion
such as an all owabl e transm ssion delay and a required 1 l%)o zgélggn
rate, identifies the QoS type of the packet, and outputs the obt ai ned QS

type to the adaptive wreless paranmeter cantroll
|nforrratlonemﬁhélmaﬂbﬁélﬁ%’ﬂf%%f&flﬁ)@’} REbLR 3 O%Hla%éﬂpgt?o?%r & nci%gg oS

i nformation tﬁchr@%@{ | padH 11 drf ,anrs wigeil e s dphnymanelr rmpulrr)@duz'l@s a

transm ssion rates. Note, here, .oth th
Bl oy Bnd T BGSEABANEP ShERPECraR iy AP PHope g sSheR¥Hide rnanam:sel on

i ncl udes an gahkgwabl owscwsr I’ﬁblb@, mola¢ apediEpos A LheyettRBSPASSAPPy and

i nportance of a packet.to b
the QoS Pnf QPﬁﬁf“ggﬁ Lot hgte f%res %Eg@&tﬁ(ﬁ%a%@?mhfkﬁfngh% tr:aﬁfsgnhﬁgﬁ ?gﬁ frs]at
6]

superi nposedumberan Andhe dnapdiegleshems HENeFefR PG O Ie§5 when th
@S Informtl?‘%eb%lgﬁnﬂgepgﬁ én@l’e&ﬁélléﬁd'odﬁngoa‘iﬁtﬂicﬁs the Qo5 i nf or mat i on

may be added 0 °Che pl ur Kk
comon QoS mfornﬁ%?‘én qsstlggdﬁq acé‘to?“n %%h Egogg;%fép\giﬁhmgrcase

\Qgg[) ;al 5 gewq?glclggwggg%m a@lﬂnﬁmmlet}opaoﬁhiheaind ﬁh@flqda% paedlictre

ar et aPs. BFedion TAIREE A od LT, e e e, o

i nf or mat i on dotlertivhbi atfirom B5s LAt ragei viReAve 4l EBSAVAF BPﬁﬁecﬁr}Vflgr% t he
receiving s?ggﬁlgg,tdrfd@grpgtm@m%tvig@@mg guabite. t enrith@irm®rien t he

present -9 ebruary 2006 enbodi nen t
Accor di ng t Serenci ESEntvLN SRATORY oA [ AL PP ERe ar Last T e tdes &

R/gt ransm ssicm palediRieesedain enmbeirsg suttens . MT@WH{?WG‘?@H’@%
reovels t XS TR SPELH L & - A5 Tl liRblARYR 261 O (C IR PARaREcasivedher e are

an ARQ X1 UM T et ransm ssi on
Signal Code Power (RSCP) .

Theadaptivewirelessparametercontroller47according
to the present invention makes a rough determination as to
whether transmission traffic to be transmitted is real time

20 traffic or non-real time traffic when defining the wireless
parameter set. In the case that the traffic is real time

. traffic the defined parameter set is sent to the real time
traffictransmissionsequencingcontroller43a,therealtime
traffic data encoder 44a and the real time traffic data

95 modulator 45a. On the other hand in the case that the traffic
is non-real time traffic, the defined parameter set is sent
to the non-real time traffic transmission segquencing
controller 43b, the non-real time traffic data encoder 44b
and the non-real time traffic data modulator 45b.

30 In the case of real time traffic, real time traffic
transmission sequencing controller 43a stores the packet to
be transmitted in the real time traffic transmission buffer
42a, and at the same time based on the retransmission parameter
’that is sent from the adaptive wireless parameter controller

35 47, performs the retransmission control. Real time traffic
data encoder 44a encodes the packet to be transmitted based

-10-




nunber. As the encoding schene, there are the forward error correction

nmet hod and the encoding factor. Al so, as the transm ssion path information,
an instant receiving quality and a delay profile and t ke i cted

10 for the transmssion timng of the nobile term nal 3qﬁfﬁﬂﬁ%€58§%le from
I nstant receiving quality, average receiving quality and variation in past
receiving quality. Furthernore, here, the recejvin al ity .includes al
characterisphc§ﬂﬁha@nc%%hﬂ%eSékﬁW@s§@@qlf?ﬂﬂﬁﬁ?%,agﬁgﬁlgg,%lréiégg

Si gnal -to-| %5%&@%@9%&&&@:041? S| Rihe €841 itametiord ffiiey ledehatoRdt5e0 (Cl R)
and Receive Signal Code Power ((RSCP). Th I .aet er
control | er Bpddeesdraithy p?Bk?Féod?eegg%Psﬁ“ﬁ\g/Eﬁgi%%%e\réa?(%méﬁg rou&%%rl%qp

det er m nat i @ahaget Sen WiRidIethier adwpi S6¢ o nel gl paTangee T CARSHOMIEF i s real

time 20 traffic or non- | L : ' e fnl-HeRA £ Nife WiHaEHFASS
par anet e% sét - I(g“ttﬁlg ggggrt%aa{{&t %éa'%ﬁréa \le% (_igg%r élal eti me traffic the
defi ned par &betrern-setal tiperftraid inbrapanissiRn SeARPRPENY CoHOSsi%n

sequenci ng t LRetre€dlbe kfBnshi eféd crlaha encadesl 4dameand t he
real tine t%ggf%gj%ﬁ% ﬁ%gp?mdultat or_45a, e e .ot %%rsg%gdtjir& tbt}]l%e@se t hat
a t

On t
the traffictrp§EaentFensmisHECR PfeE 4¢Re iiré$iante§ Fameter set is sen
to the non-pgadnd FEErhfiahissidn pasanesieortisagiesenigf raohhe GAa@t 4%y, t he
non-real time traffic data enco n oRhesa + ddBmitd«afdd ¢ data
modul at f 4BBTe 65Fr?qrﬁg‘e%§§ecool}dt%°eai t??regfa%g%l?c e e tr Al o
transmi ssi oposegudnci Moncora k Giiner tUBEE 13 Godd eRECIE P $BCOHRS tHihsmi tt ed

in the real LipBit£afHd CridAneit S Yaddl bar thé2encedth@tsdiemesaemtt | me
based on th&8°retransm ssi on paranmeter that is sent. fQ.thg Adaphjyve
wirel ess pafamt dhec ARaRGvE: Wig 4R S S BTV & P anshi ssion control .

Real tinme tpahfirealdaine epasdee dkim rodoliztor HEbperkelates bee DG t t ed
based - ig 16 February 2006 on the; eNeleNfod gt os e8éndmomdite mtapt i ve

wirel es
the adaptive wireless parameter controller 47.

The packet to be transmitted is transmitted through the
transmission unit 46 after having retransmission controlled,
encoded and modulated. Moreover, the wireless parameter

20 itself defined at the adaptive wireless parameter controller
47 is notified of the receiving side, that is, the mobile

terminal 3. , . ‘ .
Note that, heretofore, the transmission buffer 42, the

transmission sequencing controller 43, the data encoder 44
25 and the data modulator 45 were described as each being in a
real time traffic and non-real time traffic pair, however,
it is needless to say that there is no physical regquirement
for the division, and that it is also logically conceivable
for the adaptive wireless parameter controller 47 to utilize
30 determination criteria other than that in which the
determination is made in the two divided cases. However, as
will be illustrated with reference to Fig.5, the reason why
configuration of the QoS control device 4 was explained in
this divided state was because it is generally preferable to
35 make to one of the large determination criteria, one which

firstly determines whether the packet to be transmitted is

-11-



parameter controller 47. The real tinme traffic nodul ator 45a nodul ates the
packet to be transmtted based on the nodul ation schene sent fromthe
adaptive wireless paranmeter controller 5 47. On the ot her ' he case
of non-real tine traffic, the non-real time traffic trggs%%g%%?%é
sequencing controller 43b stores the packet to be transmtted in the
non-real time traffic trapsm ssio ffer b, and at the sane tine based
on the retr&nBff EFo‘ﬁhb%lf‘aﬁ%&?f?%are}fﬂ%sélge%ﬁz'fromthe adaptive 10 \Qg'rrel ess
par amet er cont r ol {erfaliZ,owlerd dhesabhee ranhoiginisi §ANCEOPRFRILYRGY eal
time traffic,data, it e%@ﬁ%nﬁggfﬁe&hﬁiaﬂﬁ%_ty 0 HEcdradste tiigth based

on the encoHilﬁg SC sen romthe adaptive wreless par arr%)er . :
control | er 4he 0@, effiectéde trABRSTLEFLPR farFatidG SEBrUABS THSdMSE es t he

packet 15 tQphe.lansFhhed Hasad @ssd hegupstéatbpandehempossmriiousm t he
adaptive wirel ess parametér controller 47. The packet to be transmtted is

transmttedWResugh FRBTT1Fansni ssion unit 46 after having retransnission
control |l ed, encofdege anhtoduhadedn Wvhiebvayrsenrsl Wofel BRI HPRtIE 20

tsel f defined b, the adaptive u s eless ar Sl GleLopktel.| Bl mbbite

notified of "*PHEVE Side i's, the nobile termnpal 3. .l\i(;ete t hat,
her et of or e, teleineandni ssi oonpeiveblureithrr & Mmgfle e h & MaRSY

control her 43ruifg10ala FIGRNEF1#hardBgattalies ded ansraduting am st o
C

descri bed as ea eing Inareal tinme traffic and - |t & ffic
pair, howev&eS imﬁoql%atﬁé?éﬂf’&%mt’gesjdﬁ/wpﬁﬁﬁ ‘il}nee%g%%g%r; %&lcgﬁ%]%{]fi r ement

for the di vicgheemiapdohbaif kit isaskendbogeoaltly trenseivabbe rapetlife
adaptive wirel estﬁjaqggr age%g&i\%ﬁ_r}t_r O#h%rit LtOadl | 1hEQ n2BraatebiduaidOn
that e

criteria ot &P i“ch etermnation is made in the two
di vi ded casésomHdvemebiladerfimalye, skpEedid a@TGHICAeFBABPERE 1S H ¢. 5,
the reasgn YAypinorhbophakben of the QoS control device 4 was explained in

this divid t at b t i | I . t
of the large det eFAPnation GRPEERRnOREA cneioutatioh 56 alb e 1o one

embodiment of a QoS control device according to the present
invention. The constitution components of a QoS control
device 4a are the same as those of the QoS control device 4.

20 Moreover, a wireless parameter definition method for an
adaptivewireless parameter controller 47 of QoS controldevice

4a is fundamentally the same as that of the QoS control device

4. What are different from the QoS control device 4 of Fig.2

are the order of encoding and the like for the packet to be

25 transmitted. Tobe specific, inthe case of real time traffic,
a real time traffic data encoder 44a encodes the packet to

be transmitted based on the encoding scheme sent from the
adaptive wireless parameter controller 47. Next, areal time
traffic transmission sequencing controller 43a stores the

30 packet to be transmitted in a real time traffic transmission
buffer 42a and at the same time based on the retransmission
parameter that is sent from the adaptive wireless parameter
controller 47, performs the retransmission control. Then a
real time traffic data modulator 45a modulates the packet to

35 be transmitted based on the modulation scheme sent from the

adaptive wireless parameter controller 47. Also, in the case

-12-



firstly determ nes whether the packet to be transmtted is -11 16 February
2006 a packet which is delayable or not. In follow ng the above enbodi nent,

since each type of wreless paraneter is defined adapti I n rdance
with the QS, effective transm ssion of traffic can be )ﬁ%br ﬁ%ﬁﬁ@gv\hl |l e
satisfying various QoSs requested dependent upon various types of traffic.
Note that, a node in which observed QoS information is received fromthe
recei ving siodenon redlheimairés £ itchea nobi-realttem® tradf Bic dstae@mewideabl y

either a no e.th r gq&
transm ssi 0%2 \CI)\%]&E aeq ghglr)g) Cldgeg_ggtb%n or W&r{‘?%tné%:bgggh d4¥h c’E}th
mobi | e t er msghkems ﬂ@lk‘éiran ahgna@@pbwse afineless aéém@m@qmttrwller

transm ssi o4 eQQest S a ffAMANE '%%% %EQHQB @raﬂﬂnﬁééﬂﬁf s%%;%%,ndlh@
i nformati on cones fromthe nobi | e term nal stored in pr edet erm ned

posi ti on® 15OWEERILACE WS brtieas tie gagkes t&%gﬁ?r&?ﬂ‘%m h@aéloéloﬁﬁa&ur ation
of another tembadia¥eilc ©famshdss LONbaotedavibtemdac ahdi stgnd oihddaseesent
i nvention. The .constitution co S _conts gdevige 4a are the

sane as t hobB e TREF e EEE PhPodeDr Ea £ g R sras am ShE ARl
par anet er dwﬁraless@amtnlem@ﬂcmntamllaadaﬁl perfpres &se mr@mrerssa@m roller

47 of QoS caphiplydevies, #ands.rJANAIRNLAL o AR IERAL Ay he QVS

control devi are d| ferent fromthe QS _control device 4 of
Fig.2 &fe DREVbRHES toR RACHRIT t§ khBTenemit ked Pé:s iR phg R@FUtl&tBé’n25
transm tt edgchembes&pe ironC thé Nadde Gas ¥igk 1eeal patame tenicbne rolaeteal tine

traffic data_encoder 44a encodes the packet to be transmtted based on the
encodi ng scagma sent fromthe adaptive wreless paranmeter controller 47.
Next, a real tinmeFigrafiki @ dragran sbpwangeydeteilirgdcomiduratiggnodt ores
the 30 pack%ﬁ tQaQﬁti{zénﬁﬂéﬁggs' BaRah&8brt CBRtEbBiEECatr @ASHRESRE Dbuffer
42a and at the sane tinme based on_the retransm ssion
15 control device 4 and the QoS control device 4a. In the diagram
thereabove, the adaptive wireless parameter controller 47 is
constituted by a retransmission parameter controller 471, an
encoding scheme controller 472, amodulation scheme controller
473 and a wireless parameter set assignment definition 474.
20 Here, in thewireless parameter set assignment definition 474,
a definition is stored as a database as to which parameter
set 1is assigned in accordance with the requested QoS
information, the observed QoS information and the transmission
path information. '
25 Next, the operation of the adaptive wireless parameter
controller 47 will be described. As mentioned previously,
the requested QoS information, the observed QoS information
and the transmission path information are inputted in the
adaptive wireless parameter controller 47. The inputted
30 requested QoS information, observed QoS information and
transmission path information are inputted in all of the
retransmission parameter controller 471, the encoding scheme
controller 472 and the modulation scheme controller 473.
The retransmission parameter controller 471 defines the
35 retransmission parameters in accordance with the requested

QoS information, the observed QoS information and the
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paranmeter that is sent fromthe adaptive wreless paraneter controller 47,
perfornms the retransm ssion control. Then a real tine traffic dat a
nodul at or 45a nodul ates t he packet to 35 be transm’ttedng &16
nodul ati on scheme sent fromthe adaptive wreless paraneter c8¥1f2 | er 47.
Also, in the case -12 16 February 2006 of non-real tine traffic, anon -real

time traffic data encoder 44b encodes the packet to be transni t&gd based
on the encoticagsmishibee PadHt lﬂf@ﬁiﬂﬁhéoad’éib‘tlie\/é‘a%ﬂpgl%%%e’b%ﬁ%ﬁré:to

controller 47qs)NextyaramdQRy’ &8¢ afsls&@ntnraaftfdecfirrmsm ssn on Imqu,emheng 5
controller 43 stores t he packet to be transm.tted .in {g&% Lime
%jnc th

traffic traRSRFaBFBRSHLAT BRTADHTERE 25PRHE LEried [?(?I}Femﬁlaese
retransn ssyefrasai®sd Bon t kalgolrd thent (A]R@mstdmu@dapam@e thei rmbasglumar amet er

control ler 47, perforns the retra NoA +HYkd eal tinme
traffic Yat ﬁehﬁg‘ﬁ?’&%ﬁl%ﬁm Sfrodu %"f%zé‘fh ha%g'lﬁb %Uﬁ% ct@ansm%ted based
on t he noduhasoonot sahprebbemt fﬂdﬁmttlhﬂelaéddpt Q@etWﬁeﬁé@é’%Q?aﬁ%ﬂ:EP

control | er grelﬁégtloﬂéd &l %%%%%BH%QQuﬁe&'eé@ lied oeanftiigur ather of the
adapti ve wi Fel €8s paranmet er controller 47 in the S 15 cont.rol gew ce 4

and the QoStkent r*dPe%Féwf@? 4&he| nTeREARFALTHHI t & e &a8Bti ve
W rel ess pakrgpet erasDat roI ler 47 is <constituted by a retransm ssion

parameter controller 47 ﬁlang %E}P(:Oed'cggtrgtffg?er Se%?“lgg a‘l‘?%ncgg'ﬂqeu' ation

scheme tbntroll erTh‘?l?ﬁcg SteSsS parane assignnent definition
474. 20 Herechemetzheawcoeﬁessepartaln‘etlerresme% Qﬁﬁé‘rﬂfq}‘é'ﬁ%%ro‘n’ 874, a

definition bﬁsé%?%&?ﬁéﬁn%o@ﬁ%%g ﬁ%ﬂ@%ﬂé&f@%éﬁhﬁﬁﬁ é@ﬁlﬂ&@&mh%l@ﬁS|gned

i n accordancé w € requeste %}ft I nformati on, e obseryed %%
i nf or mat i onwhhéleﬂlﬁélﬂﬂé'%ﬁ’if%%ﬁo WF%%?%?’F%‘H“%S 5 1PHE0Ger at i on
of the adaphb¥eniiichesss pardeies ortheosheolimy 4Zhemé| abepdevirilgéd. As

nent i ongd previ puel Y. G SRR ERSLGRY LBLSE Wbt e rRRS R BHa S
the encoding factor. However, having only one of these is
alsc not a problem. Also, in this embodiment, the
aforementioned two have been assumed but information other
than these for the encoding scheme is also concelivable.

20 The modulation scheme controller 473 defines a
modulation scheme for the requested QoS information, observed
QoS information and the transmission path information while
making reference to the wireless parameter set assignment
definition 474. Here, as the modulation scheme, specifically.

25 BPSK, OPSK, B8PSK, 160AM, and 64QAM are assumed but the
modulation scheme is not limited to only these.

The retransmission parameters defined by the
retransmission parameter controller 471, the encoding scheme
defined by the encoding scheme controller 472 and the

30 modulation scheme defined by the modulation scheme controller
473 are sent as previously mentioned respectively to the
transmission sequencing controller 43, the data encoder 44
and the data modulator 45.

Fig.5 is a flowchart to explain the processing of the

35 adaptive wireless parameter control method of one embodiment

according to the present invention. Withreference to Figs.2
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and the transm ssion path information are inputted in the adaptive

W rel ess paraneter controller 47. The inputted 30 requested QoS

i nformati on, observed Qo5 information and transni ssi on ar_th i nf tion
are inputted in all of the retransm ssion paraneter cong oqquéqwgé t he
encodi ng schene controller 472 and the nodul ati on scheme controller 473.
The retransm ssion paraneter controller 471 defines the 35 retransm ssion
paraneters it® a¢ccrigadd@ngiouslhe degerkRern QWS1linf® ndddsn, °F hdWbser ved
QoS i nf or matjQReaRdnyhe -13 16 February 2006 transmi ssi on pat h i nformation

whil e making reference to the wre|ess paraneter finition
474. Here, the FE?Q&ﬁ%%Wlﬁé’r%%@ 16’Pe‘§ﬂ:'0th‘i]r ﬁtlg%% d2|encl ude
the retrangiises on tanleggdjstjhfﬁc(nﬁﬁ@lmheﬂﬂz)heapalcke’e hmbé nmurarssmigttreahsni ssi on
nunber . havi ng. onl 0 e |

Addi t | on«!‘gO W?e%eﬁmtlﬁfa? ‘ﬂ?ﬁ)tg‘d%/ rrrgﬁg Q%Celéeq TSL grdeersteﬁ onegg ﬁ{é@f&& %enennesassurred
but i nformati @eSochess {Baapt Akdse for the retransm ssion paranmeter is al so

concei vable. 10 Tﬁﬁeﬁ'Q‘%&gbggeﬁ%%%Mar@Jdneih&7£pQ@f(éf'Q% RN Ld Ng

schene in accordance Wt he requested Q%S i nformati on ﬁ ob erved QoS
i nf or mat i oni&n8eRhetQ rté]ﬁsﬁfi§§itbﬁep"é%%33r %ﬁr@ﬁermﬁi)?gr ke hdt f é%r ence
to the wrehegsspataset ehesattasni gabat m@t&tmtnm@mlmaum

e

correctid | ng ]f onl'y one of
these is alisosabtta @rlﬂﬁﬁnvaélh@o 1F1nCPNPQréﬁ‘b@d‘1”FT’él'Flta R etafdyickent i oned

two have begn asssued, Mie 'f%]%ﬁ&hp%mt(@depéiﬁ)an trReSe threh sh@ sargodi ng
schene is al so concel'va e he nmodul ati on schene, controll er %73 deflnes

a modul ati BH@&Hé%%PGF%#iF'% *P%Ht%ﬁ%dbb&@% F bF ARET-H7S - Yb PERFEE T
i nf or mat i oncandrbheetrams Ahstoadpat hve fiaraigtsisopantimée eer mkutmg:]rl@trer ence

to the % r elt!.elsbsa ci u%%%leé reec&a%%ﬁlllgg%ﬂtnumber upper 1imit assignment

definition 474a included in the wireless parameter set

assignment definition 474. When the packet is delayable, the

encoding scheme controller 472 and the modulation scheme

controller 473 respectively select an encoding scheme and a

20 modulation scheme inaccordancewiththeretransmissionnumber

upper limit MO defined by the retransmission parameter
controller 471 (Step S3}. _

On the other hand, When.requested.QoS 1nformat10n that

a packet is not delayable is sent to the adaptive wireless

25 parameter controller 47 as a result of the determination made

by the QoS informationidentificationunit 41, aretransmission

number upper limit is set with a small value, in comparison

with a packet which is delayable, for example M1 (Step S4).

The retransmission number upper limit being set by the

30 retransmission parameter controller 471 in the adaptive

wireless parametercontroller 47 basedupon the retransmission

number upper limit assignment definition 474a included in the

wireless parameter set assignment definition 474. Also, when

the packet is not delayable, the encoding scheme controller

35 472 sets the encoding scheme to, for example Cl (Step S5).

The encoding scheme being based upon an encoding scheme
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definition 474. Here, as the nodul ation scheme, specifically, 25 BPSK,
QPSK, 8PSK, 16QAM and 64QAM are assunmed but the nodul ation schene is not
limted to only these. The retransm ssion paraneters defj @?gb 8,t
retransm ssion paraneter controller 471, the encoding sc f| ned by

t he encodi ng schene controller 472 and the 30 nodul ation schene defined by

t he nodul ati on schene controller 473 are sent as previously nentioned
respecti vel yasdigmeent fsimiidsionn 494quBhEnAl & ohthe aSsr PAZAMERET(§E4

encoder 44 @@éilérhﬁer@l@aafﬁrﬁﬂuhahoﬁﬂ%hfwr@fu%c%sfﬁmaaf&n&mggmbal n the
processing of the 35 adaptive wreless gar aneter control nethod

one
B rbod: ment AR PRECE o T PG e orE SR PR E ST LB go 2
-14 16 Febrmmm:t 0441 Siamd tﬂmousbyrvd&s@bﬁptirﬁﬁomdﬂlom meMeref the

D oo o Wh SR ShTBAL AhALRAEL SRR E bl SaMabRST dn 2

based on t hé ?‘3)%7 i on° of ransmtte ‘det er m nes
whet her t he sosedkding snejlém;/aem@ ] ﬁmom d’é¢¢h@g Wiath)tSLQ:h%Iése¥SP€p Si).

Vhen request&g%d@f&rﬂ@l@@ﬂemt AuPAskShols, del avablgsei 6ng€NERLO the

adaptive wireless paraneter controller 47 as  a result of thre%det erm nation
made by the H&Fé‘ef*h#érrﬁ%& fehayadiferttiermedt i At emerhane cotEeddisnf 4Si on
nunber uppersdtdithe rModusett itod @ch@ﬁ@&ovaﬂd&ethpméﬁmrﬂm Bshh aTpacket

which is not I ab e, for he .retr
number u%perm?‘f%al 158} T <8t ig rrs113| del?’%? r ans%%siy &r?-ﬁ SCheSr“e %E'g{% %r ol I er
471 in the atispinieon fiéﬂewqdanahbeerlltﬁirﬂsrsopaeam%emseﬁa&:%ﬁlwmﬁﬂé

retransi sSiquE{Hithe ¥PPELlicH Fe Rt I ERRlendlStinY tomimdL4oarichaded i n
the wirel ess paranmeter set assignnment definition When t he packet is

del ayabl e, tthe th@n@&&Pﬁé“@cﬁ’éﬁ%‘“Eo‘FﬁQW?Je]reﬂﬁzaﬁ& Fn’ée notR SR B L hene

control |l er 4&AXH eagechbteby.seireahianmenced] ng shkeo@sartthad a packet

15 isnot delayable, wireless parameters M1, C1 and Q1 are defined
(Step S7}.

Note that, in the above description, the base station
2 is assumed as a transmission side, the base station 2 having
aconfigurationwith the QoS control device 4 equipped thereon,

20 however, the configuration is not limited to this case, and
the configuration may be applied to a case where the mobile
terminal 3 is the transmission side. In that case, the mobile
terminal 3 would have the QoS control device 4 of the present
invention.

25 As described above, in consideration that the requested
QoS varies according to each type of traffic, by means of the
adaptive wireless parameter control method, the QoS control
device and the wireless communication system according to the
present invention, when transmittingapacket, sincedifferent

30 wireless parameters are adaptively assigned for each type of
traffic in accordance with the reguested QoS, effective
communication quality controls are realized in relation to
the diverse QoS requests in multimedia communication.

It should be understood that many modifications and

35 adaptations of the invention will become apparent to those

skilled in the art and it is intended to encompass such obvious
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20 nodul ation schene in accordance with the retransm ssion nunber upper
limt MO defined by the retransm ssion paraneter controller 471 (Step S3).
On the other hand, When requested QoS information that h& not

del ayable is sent to the adaptive wireless 25 paraneteﬂ%é%%@$%$3%@347 as a
result of the determ nation nmade by the QoS information identification unit
41, a retransm ssion nunber upper |imt is set with a small value, in
conpari son iy cspaskehnahiicdndss del Gyablepefaf tbrarid ims\vappspépdss) .

The retransm ssion nunber upper limt being set by the 30 retransn ssion
parameter c¥mtTWier 471 in the adaptive wireless paraneter controller 47
based upon the retransm ssion nunber upper limt assignnment definition
474a included in the wreless paraneter set assignnment definition 474.

Al so, when the packet is not del ayable, the encoding scheme controller 35
472 sets the encoding schene to, for exanple G (Step S5). The encoding
schene bei ng based upon an encodi ng schene -15 16 February 2006 assi gnnent
definition 474b within a wirel ess paraneter set assignnment definition 474,
which reflects the retransm ssion nunber upper Iimt M defined by the
retransm ssion paraneter controller 471 and the observed QoS i nformation.
More 5 concretely, in the case that the packet is not del ayable, an
encodi ng nmet hod and an encoding factor with higher error tolerance are
selected. Furthernore, in the case that the packet is not delayable, the
nodul ati on scheme controller 473 sets the nodul ati on schene to, for
exanple, @ (Step S6) . The 10 nodul ati on schene is based upon a nodul ati on
schenme assignnment definition 474c within the wirel ess paraneter set
assignnent definition 474, which reflects the encoding schenme O defined
by the encoding schene controller 472 and the transm ssion path
information. In this manner, in the case that a packet 15 is not del ayabl e,
wirel ess paraneters M, O andQ are defined
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(Step S7). Note that, in the above description, the base station 2 is
assuned as a transm ssion side, the base station 2 having a configuration
with the QoS control device 4 equi pped thereon, 20 hovvev t he
configuration is not limted to this case, and the confl dzu?béﬁ%%o%y be
applied to a case where the nobile termnal 3 is the transmssion side. In
that case, the nobile termnal 3 would have the QoS control device 4 of

t he presemyhatigiviamtddis.. 25 As descri bed above, in consideration that the
requested QoS varies according to each type of traffic, by neans of the
adaptive wireless paraneter control nethod, the QS control device and the
W rel ess C10mTUIﬂrC8éda(pﬂv§thr@IB$sileaﬁhbm 't:Ontt:dIeme}MmSeWheielirvealt imralessvhen

transmtting a since different 30 rel ess r anet

adapt | vel PoREeBn et | ArTRSRRAING oo B eQLRIPR) BT BICRE ey ¢
reﬂue_sted o@@r\/ﬁ@fcfoﬁﬁﬁd mm@anoﬁqmﬁuwl Qﬁ-SldUSeﬂMa:fbt yéaglpln"ahsxhﬁtedr[mcketalnl aed in
relation to e diverse uests in . multjinmedia co i on

Shoul d_be ASHELPRTBRS Phandd Bh Peglist e icemided %"%ﬁ%‘ﬁ){?a%%ea%‘@‘ t he

i nvent i on jgv hdsighReonsr ady@ar @QbkettOtd higss etrarsiiftd e ddifférehh éinatite aeduédted s
intended to enco{%ass s % 8¥ HrE éG 16, Febr uar%y)tZOO ”Etd'f ations and
changes i FOIMRMEEYPR Brathe’E QBFRAYRIL FITUPRRIGAtIoDg GEg VU% 2805 What
i's clai medielsyabillt).in Ambaélgmueveommuaicgm\ paraneter control nethod, wherein a
wirel ess paraneter set corresponding to a requested comruni cation quality

Q0S, an observed communication quality QoS observed for each transmtted
packet inzan arﬁeuauamrv@nm@gs, q:mramatérwtamtrberman@m a@aommg t® disim 1

transm’ttg@l a% deI a abl e é i S i edtfor each {<et t.0
transmi t t 6P rBg ; ‘%sﬁ RaFEMPEq FE (el eéc??‘rg‘iﬁﬁ Wi Yk au 1" ?“S@'J%s'o’? he
obser ved Qﬁfﬁmélbﬁ%tfbﬁfhrﬁléﬁ‘bi & rlidn séhthe SRl ApEllatidy seherm®mbi | e packet
conmuni cati on.
3. The adaptive wireless parameter control method according to claim 2,
wherein the retransmission parameter is adjustably assigned in accordance with the
requested communication quality QoS, the observed communication quality QoS,

and whether each packet to be transmitted is a delayable packet.

4, The adaptive wireless parameter control method according to claim 3,
wherein the retransmission parameter includes at least any one of a retransmission

algorithm and a maximum retransmission number of times.

5. The adaptive wireless parameter control method according to claim 2,
wherein the forward error correction scheme is adjustably assigned in accordance
with the requested communication quality QoS, the observed communication quality

QoS8, and whether each packet to be transmitted is a delayable packet.
6. The adaptive wireless parameter control method according to claim 5,

wherein the forward error correction scheme includes at least any one of an encoding

method and an encoding factor.
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2. The adaptive wireless paraneter control nethod according to claim1,

wherein the wireless paraneter set includes at | east any one of a

retransm ssion paraneter, a forward error correction scﬁeﬁ%‘rand
tr

nodul ati on schene. 3. The adaptive w rel ess paraneter ca u%?ﬁ%
. Wh inth t 1 SSi t ' j ust abl
eaaRv PHOERR PR, SED N o0 Gult r9Mds, 1 he

accordi ng 7t o] cl_@l‘i m
assigned i'n acc

observed eErainiteat moduletst istheri®Ss adimdabi efsbighee dc hagacdaete tiwitibdhe
tive W reless

transmitted is,a del ayapl e packet. The ada apeter

cont r ol @?%@&f%ewaféﬁﬁai'ﬁpa@ﬁ%@%- %eqbé‘?rr’(gg HEMMRYHERIOR; %@aﬁ%@n&%r anet er
i ncl udes  ainhdvesier 2ayh packedio oe r@ishanedrisssdeayabld ket hm and a maxi mum
retransm ssi on nunber of times. 5. The adaptive w rel ess paraneter control
met hod according to claim2, wherein the forward error correction schene
is adjustahly awei gagstivenwasiess daitaReten dditrohenetierl excedirgo monokiimatli on

quality QoS, the observed communi cation alit S, .. and et her. each
packet to r?'?aﬁ@?m'@a FCE WA éﬁ%bfeé‘ug%tﬁﬂeﬁm'@%'?ﬂtéonaﬂvﬁ'} ' vgl%\hsn r'5:| ess
par anet er sgpefiimhpbsadBlithidth@peeksti ng to claim5, wherein the forward error
correction schene includes at |east any one of an encoding nethod and an
encodi ng factor. 18 16 February 2006 7. The adaptive w rel ess paraneter

control met hod Taecanghtve Wwirclebsi pardmetenhention ridtRodredebalirigono sadiend, i s

adj ust ably assigned in accordance with the .requested cammunication quality
@5, the SBEE0GT (e sHE e HeDIPIJERPT ComErEicatan dosie et T aaE T LEIBe o b
tr ansmi tt Qﬂhrhtgy aafd@iogﬁt%bhl&o@ﬁélﬁbﬁt c;or&emxthge trad vélide]\gfed\/\bdirmhesismﬂmr goaiter )
control nethod accqordjng to.claiml erein information concerning the
request ed é‘{%ﬁwegf‘? bﬁg%‘ﬂfﬁ'l'tVPspﬁB‘gtsi's superinposed within the packet. 9.
The adaptive wireless paraneter control nethod according to claim1,
wherein, in the case that the requested c%rrguni cation &ualit%} Se iO conmon
to a plurity™Mss a¢eptive wreless Ba Frediak 15t 265EAPG 48 LPed"

cgmm_ni catcjleﬁmlsquai 4t % to@I had @Qdﬁhldréimtl’?]dﬂgrirélleuﬁ @Sjratnyeterf s¢taie I(ae;ts's_]nenfi(m ITh_e
adaptive wrel ess paraneter contr met hod accordi. o.any one of  clains
1 to 4, 5 acsordanee oyih othe epuesieq heoqinuRcRLN p%ﬁgté?s’se ©i 3%5%%’?%ned in
accor danceoWrhihiédtien rc@@mgscn@@, WREbNESR padketl A bé tianSiedtiber dblapatied

communi cati on qualitr}/ QS, whﬁt er each packet to be transmitted is a
del ayabl e packet, and trarismission path information.

11. A QoS control device comprising:

an adaptive wireless parameter controller for assigning a wireless parameter
set corresponding to a requested communication quality QoS, an observed
communication quality QoS observed for each transmitted packet in an actual
transmission, and whether each packet to be transmitted is a delayable packet, for
each packet to be transmitted different in the requested communication quality QoS,
the observed communication quality QoS, and delayability in mobile packet

communication.

12.  The QoS control device according to claim 11, wherein the adaptive wireless
parameter controller has a retransmission parameter controller which adjustably
assigns a retransmission parameter as one of the wireless parameter set in
accordance with the requested communication quality QoS, the observed
communication quality QoS, and whether each packet to be transmitted is a

delayable packet.
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packet, and transm ssion path information. 11. A QoS control device
conprising: an adaptive wireless paraneter controller for assigning a

Wi rel ess paraneter set corresponding to a requested COF[]TélJr[.'Ii ca%i uality
QS, an observed conmunication quality QoS observed for eaecbrﬁu W%ﬁg(?n tted
packet in an actual transm ssion, and whet her each packet to be
transmtted is a del ayabl e packet, for each packet to be transmtted

di fferent 13n t Mher@od eshtad dediveancardingdo cipirl1inf wh&ed thetdvaptieseireless

comruni cation qualit S, and _del.avahility in,mobil .

Commni capparneleBeorbIetis &bt iers SrkBnd iy o SRRERl avioga, o

t he adapt ifsrevavd eebressrectian acheings as oné pbHtHeawirdiess @arameteasshinscomiapes anet er
control |l er .which adjust abl .assi qns,,. r.ansm Ssi , .one of
Che it or watb e Fedta b Gt EAB R QS8 AR RBbES B R RLATEL L B e Ton
qual ity QuinS,tahe whetrasrewach pscketiarbectedinisotittaliala dejay@bls, pazhet. whet her each
packet to be transmtted is a delayable packet. 19 16 February 2006 13.

The QoS control device according to claim11l, wherein the adaptive wreless
par anet er 1gont el @6S kastral kiceioe @dtdrging dd eraim dd ntvheleirethevddaptiveadjrelssabl y

assigns a_forward error, correctian schene a ne of th 'r%e par amet er
Set in acOBRIIEECOTRIR baren MEslaton FCuin Rieler which edfusiphpSionsi
observed casdulionagdhemedadlohé \of R Syireissd peiamnbier seboh apearéiaricet witihéhe
transmtted is,a del ayabl acket.. 14.. Th S.control. device .ac ding to
ol o m 11, st SonEARaiT BEAR sl BarRae @b E R B EPREERS

modul at i ormng Girether @@l patkeeto bdirarsnatipdistedBlyyabiespaghst. a  nodul ati on schene
as one of the wireless paraneter set in accordance with the requested

comuni cation quality QS, the observed communication quality QS, and

whet her eash pagketDdd doatrblr aleside t hedrdisg atodelairyab e furdtecetomlisingihee Q0S
contr ol dgvice.accordin to cla

im12, further conprising a transm ssion

sequenci ngOSMSEN &PAY 'qgnﬁﬁf'gtr%é 1R eNPRYIRG N0 C&TANRESH Al mgegisi gned
by the retassginsed Sdiyonhgararapbmissiont gaphineter aodtrdlier, perdf ofoni pgrforming
retransm ssion control with respe oth cket to be transm based
Lpon the TREATBEISHS Srtb WhnBEREA to 4 Patkel REES bahPriRe P IRRa s ai ng t o
cl ai m 13, rétdrishessioopgraineterg an encoder for inputting the forward error
correction schene assigned by the encodi ng schene

16. The QoS control device according to claim 13, further comprising an encoder

for inputting the forward error correction scheme assigned by the encoding scheme

controller, and for performing encoding with respect to the packet to be transmitted

based upon the forward error correction scheme.

17. The QoS control device according to claim 14, further comprising a modulator
for inputting the modulation scheme assigned by the modulation scheme controller,
and for performing modulation processing with respect to the packet to be

transmitted based upon the modulation scheme.

18. The QoS control device according to claim 11, further comprising a QoS
information identification unit for inputting the packet to be transmitted, for identifying
the requested communication quality QoS, and for supplying the identified
communication quality QoS to the adaptive wireless parameter controller.
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controller, and for perform ng encoding with respect to the packet to be
transmtted based upon the forward error correction schene. 17. The QoS
control device according to claim 14, further conprisin ul for

i nputting the nodul ati on schene assi gned by the nodul at ?‘gﬂ: rsEDlﬁaéYrébBé
controller, and for perform ng nodul ation processing with respect to the
packet to be transmtted based upon the nodul ati on schene. 18. The QoS
control deagi ce/-\anice}ésﬁ agnionicatiinreydtem éampriséng: conpri sing a QoS i nformation
|dent|f|cat|on nputting the packet to be transmtted, for

i denti fying 'Qpeﬂ%éormuni cation quality QS, and for supplying the
identified comrrmubﬁzattecrﬁmqu&iri baridpming wvireless actaphinieatinr alitbsthepbasaret er
control ler, .20 16 February 2006 19. A wirel ess conmunication system

conpri si n@t aliol, pase stati on; and a nobile termnal for performng wreless
comruni cati on whiekeih liee bammstiaﬁ ilrm:iudem/rmr@daptlvmwirbme paraneten comtodlledes an

adaptive rel ess paraneter controller ar .a i i anet er
Set " cor r ey GRaITRT D M ST R B st s eRne R o A efeed AR ERRARAL 1 C
comuni caiguality Qes, iahyobQeSed ksmnweitation gealith QoSartseretiedr eszacﬂm”(smmhechn
actual transm ssion V\,hether eagh cket to b a S.
del ayabl e PAEkE Y | anf%c‘rtquq g %'gqlf'?ra 3 '?ﬂ‘%&{gﬁ B ?g?raé%ﬁﬂted 'fe) He
request ed deraqaﬂslunpmbt ofdr Cﬂa@hl packep$ Hehérandmitted edifferentmimitbatrequestiedhl i ty
QS, and del ayabilit en hacket commlcatlonls pe hy the
nobi | e tersf'}'i“f:r&?é % %/‘Fﬁal\{\h ﬁggegg cB?ﬁﬁﬁY‘ﬁ OMBRILGAPa g%%”g%%g.g 0 claim
19, wher eldalayhlﬁilltbmﬁen packet commegivhtion iy pedaraiedasitht the nmdmlertafermaiom"runl cation
quality QS fromthe nobile termnal. 21. The wrel ess conmuni cation
system according to claim19, wherein the base station receives the
observed @ommuiTiheatifelasstadirndnicafab skstem adverdimgpid daitet Iriwtareiniye baspiest i ng
to the m)b*lete rp'nal. 21 I . .

ation regularly receivés the observed communication quality QoS from the mobile

terminal.
21, The wireless communication system according to claim 19, wherein the base

station receives the observed communication quality QoS from the mobile terminal

by requesting to the mobile terminal.
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