2 4 DEC 2004 -1 TITLE OF THE | NVENTI ON COVMUNI CATI ON SYSTEM EMPLOYI NG

AUTOVATI C REPEAT REQUEST 5 BACKGROUND OF THE | NVENTION 1. Field of the

I nvention The present invention relates to packet transm ssionR esd g Ng

automati c repeat request (ARQ under environnent of nobile cogﬁhW¥fgm+on.

10 2. Description of the Related Art RecentLy, as the Internet has wdely
r

spread, a denmand on data communi cation und nobi | e conmuni cati on
envi ronnment has increased remarkably, and, achievenent of 15 nobile

communi cati on haﬁiﬁﬂ&ﬁﬂﬂbﬁ&fﬂé&ﬁ te and a |arger capacity than those
of a next gener atd | L ation system (I MI-2000) is expected.
In data communication fielglaagciaten t$ensm $sire0y alic VartoMis 1eakapEAAL €s
and quality of service is required, a packet 20 transm ssion systemin

whi ch data is di #@éaSTnto packets of fixed information anounts which are
then transmtted is effective. Further, in a data communication field,
error free transm ssion nust be guaranteed, differently from 25 voice
comuni cat i orb or BRAKGROUWND ORc OBGEJINGENTIGUt omati c  repeat request (ARQ see
"Aut omati c repeat request erraqy. ont.r al henes,” S. Lin, D. J. Costello,
and M J. Mller, |EEE Tr -ns%é&ﬁnﬂf%.&va;[.cﬁv rT%F:C”“zz, pp. 5-17, Dec., 1984)
is essential. In ARQ a pagketprereadednyériticd relkees 3t qeiaeitl on code

added to a information_ signal sequence is transmtted froma transm ssion
end, and, at a r&EEEPFPHISLIBhEMPAOY_LE r A diConePeghies? Iyt tABLbacket is

made toward the,hEapSH Sl o WES S d UYordiRs1BEE oA OUNd I N
10

2. Description of the Related Art
Recently, as the Internet has widely spread, a

demand on data communication under mobile communication
environment has increased remarkably, and, achievement of

15 mobile communication having a higher data rate and a
larger capacity than those of a next generation mcbile
communication system (IMT-2000) is expected. In data
communication field, as data transmission at various data
rates and quality of service is required, a packet

20 transmission system in which data is divided into packets
of fixed information amounts which are then transmitted is
effective. _

. Further, in a data communication field, error
free transmission must be guaranteed, differently from

25 voice communication or the like. Accordingly, automatic
repeat request (ARQ; see "Aﬁtomatic repeat request error
control schemes," S. Lin, D. J. Costello, and M. J. Miller,
IEEE Trans. Commun. Mag., vol. 22, pp. 5-17, Dec., 1984}
is essential. 1In ARQ, a packet encoded with an error

30 detection code added to a information signal sequence is
transmitted from a transmission end, and, at a reception
end, a re-transmission request for the packet is made

toward the transmission end when error has been found in



2 4 DEC 2004 -2 the received packet by using the error detection code. At
the transm ssion end, the packet for which the re- transm ssion request was

made is transnmitted again, and this operation is repeated uniil EO rror
is found in the 5 reception end. Thereby, error free transm s ¢t 9L B be
achi eved. However, according to ARQ such & re- transm ssi on request occurs
frequently when a channel condition is not” satisfactory, and, thereby, a
10 transm ssion performance is renmarkably degraded. In order to solve this

probl em Hybri d ARQ L MAEGNLELION b PLARART LhEYoLS S Gliced;8s G desubl of
enploying a forward ~error cBFFection co M~ addi 11 on to the ertor
detection code tlse prepeeedsiblybsnd AR® packedeSodywiach thewhe€h the 15

re-transm ssi on packet. is identical to thgfei nitial transm ssjon %)acket,

and Type-11/111 PP ORI P AFSni"88PohS pEtaET it e HofIR tentd¥hl to
the initial transid syaRtPaakes  rdgbabBeuhtistislyetasy heeRoimdeisugl that
when a received packet includes error at a reception 20 end, the packet is
stored, and, °af tegceptien eadsm Trerby paeker free deEns@dssher nicathdpacket s
are conbi ned together,  synbol -by-synbol. Thereby, packet conbining such
that a signal-to-noise ratio (SNR) can be inproved may be achieved (see
"A Diversity Conbi ni ng DSHCbResyst@mniink 26 BRDyoduwth enak-encodi ng and
Viterbi decoding,” S. Souissi and S. Wcker, |EEE Trans. Veﬁl. Techol .,
vol . 44, No. 2, CISmGeiePrrefhsst f5e8YS SRR oihd  RaRdchgppel

Type-11/111, origimdticRdas hstrestiyrRGtbyvGoahi Nitrerddhe , akr eady
transmtted packet 30 and re-transm ssion packet which are punctured by the

di fferent pdifct uFFIRFHRIOPNPETRRFBIIAS it FETPBEAPHI &9 2dPHpr obe qTie™
.Co;d' ng rate (seey;Ral R PIRAL LRLEI AVNGEMEEE ARQ in which error

probability is reduced as a result of employing a forward
error correction code in addition to the errxor detection
code is proposed. Hybrid ARQ includes Type-I in which the
15 re-transmission packet is identical to the initial
transmission packet, and Type-II/III in which the re-
transmission packet is not identical to the initial
transmission packet. In Type-I, study has been made such
that when a received packet includes error at a reception
20 end, the packet is stored, and, after a re-transmission
packet is received, both the packets are combined together
symbol-by-symbol. Thereby, packet combining such that a
signal-to-noise ratio (SNR} can be improved may be
achieved (see "2 Diversity Combining DS/CDMA system with
25 convolutional encoding and Viterbi decoding,” $. Souissi
and S. Wicker, IEEE Trans. Veh. Techol., vol. 44, No. Z,
pp. 304-312, May, 1985).
On the other hand, in Type-II/III, original code
is restored by combining the already transmitted packet
30 and re-transmission packet which are punctured by the
different puncturing pattern. Thereby, it is possible to
improve the coding rate (see "Rate-compatible punctured

convolutional codes and their applications," J. Hagenauer,



convol utional codes and their applications,” J. Hagenauer, 2 4 DEC 2004 -3
| EEE Trans. Commun. vol. 36, pp. 389-400, April, 1988). Further, according
to | MI-2000, information transm ssion of maxinmum 2 Mops is rg@ﬂﬁgfqﬂ
However, a higher transm ssion rate is needed in considerati %
future demand. Therefore, enploying of a vagiable rate systemsuch that the
transm ssion rate can be inproved w thout w dening the frequency band by
changi ng the nodulation |level and coding rate appropriately when a

situation of at }.SS1 el CLREY. in di ed
(see "Perfor nancgéggmo t?ﬁtff\glqandélsNbs‘%tdl Z{pl ong?ie%/de r{ﬁr ol egé)}bj\daptl ve
Modul ation System " Toydkirtber, Seccadd irfsamee IMTaR@0 Noridfidemaitioh naga,

Techni cal Report of | EI CE, SST95-21, 95- 28, ,RCS95- 30, 1995)
Further, with rebﬁ?’&srf”os%ﬁ@ é’%pi“‘aﬂﬂlﬁﬁ“ %@’p\?arlﬁaﬁ?%d‘?%ef% %@ ra &t udy

has been made ( seeghd¥ PerdrsmiReh dr HRQ 13 MBSt A e diHdz@00n of
Convol uti onal Code wth Adaftl ve Mdul ation Systens,", Msashi Naij oh,

Seiichi Samfei, ENGRredemanst-i nFhareEone YERDLOTANS ki ho7ariediai cate Report
of | EI CE, "CS95- 7, FES06,20.. My, d936). o AeQrdl 08 20,10 iisshygy. at a

reception end, a tion o t ransm ssion channel "1s esti and,
based on a resul #itebut hﬂcmnmgathenfrémmm bandnbjaaﬂ&mgmgsthach as the

nodul ation levels, .coding rate_and.s rate are deter ne 250nthe
other “hand, i n cORSROEFHT GF6R SRR (o o PROTRRE

prom si ng candi daf eua@fordalb PGCesan &Rl §Wihn m;malcgérp&sﬁitsefat&@w ﬂsle of
transm ssion power control and site diversity which are inherent to CDVA,

with ARQ i s Henahedag feediadl dgeeo" ToMRMBnce SaneYTrelf&f® ard used in

;822“?2 Wi th ot hef S L Sion AR AESE Yol MNERADRIVE MBI LR I @G sReh ©GUI T ed

Toyoki Ue, Seiichi Sampei, and Norihiko Morinaga,
Technical Report of IEICE, SST95-21, CS§5-28, RCS$85-30,
May, 1995). Further, with regard to ARQ employing a

15 wvariable rate system, a study has been made (see "Type-1I
Hybrid ARQ Scheme using Punctured Convolutional Code with
Adaptive Modulation Systems,", Masashi Naijoh, Seiichi
Sampei, Norihiko Morinaga, and Yukiyoshi Kamino, Technical
Report of IEICE, CS96-27, RCS%6-20, May, 1956). According

20 to this study, at a reception end, a situation of a
transmission channel is estimated, and, based on a result
of the estimation, transmission parameters such as the

i modulation levels, coding rate and symbol rate are
determined.

25 On the other hand, in consideration of
commonality with IMT-2000, CDMA is a promising candidate
as an access methed, and, a composite technique of
transmission power control and site diversity which are
inherent to CDMA, with ARQ is demanded. According to CDMA,

30 a same frequency is used in common with other users.
Accordingly, when a power larger than a required one is
transmitted, the number of users who can use the same

frequency band is reduced. Therefore, in order to prevent



transmtted, the nunber of users who can use the sane frequency band is
reduced. Therefore, in order to prevent 2 4 DEC 2004 -4 the transTL%Et%w4
power from exceeding a required one, transm ssion power control

performed. For exanple, a transm ssion power control signal (for exanple,
a TPC command for increasing or decreasing the power at a 5 transm ssion
end) is transmtted froma reception end to%~the transmi ssion end such that
the power to be transmtted fromthe transnmission end is controlled so
that power received by the reception end may be. kept constant. Further, in
COVA system as GHE FF Ofig POYBT FEEFPFILRE . I IGAVEPRity s
performed such thahnsii SRS dovem sopt i Blilst YePkobase. Stafd QRamAtL, a
received/transmtted in a time overlapped manner. SUMVARY OF THE INVENTI ON
15 In ARQ an ACKFapERLsiigmapowersepntial #ignedndhdsséxampdied asTBCf eedback
signal, and is [ l.] S ntrol _signal_for re-
transm ssi on req§§@¥s&%b§g€éf¥r%ﬁggn$ﬁ€? r§F§%3 gggngﬁgéng?y sent to

t he transm ssi onteadsmiddivmeads fbhatrsntite ecofptni £ateaptiohuatd oo i S
satisfactory. On f‘he ot her, hand, when the NACK signal is repceatedj sent
to the transm s&PBntEREMYSHEO NERAsSYHA Ple LRENROHEE 1T &iF CERPTRTGH i s
not satisfactorysrfacenditi@nimianion) &d i@f cbherslesgnio ivheeNpbRBr 25 is to
i nprove the transm ssion performance by effectively wutilizing the ACK/ NACK
signal in ARQ Aresfhved dat iths FechpELIEcmddinay Pe ket g1a$&ant. i nventi on
conprises the steps of: a) mtii Si L neli ' at a 30
recei ved packet includes ﬁ%hg%%%F %& gﬂﬁﬁgﬂégigha?ga+%%P§%%ﬁ%ae?h%$ t he
recei ved packikt irepeatedlyenrsed, Bibem diversity is performed such that

signals from a plurality cf base stations are

received/transmitted in a time overlapped manner.

SUMMARY OF THE INVENTION

15 In ARQ, an ACK/NACK signal is sent to a
transmission end as a feedback signal, and is
conventionally used as a control signal for re-—
transmission request. However, when the ACK signal is
repeatedly sent to the transmission end, this means that

20  the communication situation is satisfacteory. On the other
hand, when the NACK signal is repeatedly sent to the
transmission end, this means that the communication
situation is not satisfactory.

Accordingly, an object of the present invention

25 is to improve the transmission performance by effectively
utilizing the ACK/NACK signal in ARQ.

A communication method acceording to the present
invention comprises the steps of:
a) transmitting an ACK signal indicating that a

30 received packet includes no errcr or a NACK signal
indicating that the received packet includes errcor, from a
reception end to a transmission end, and performing

automatic repeat request;



reception end to a transm ssion end, and performng automatic repeat
request; 2 4 DEC 2004 -5 b) obtaining reliability of the received packet
when denodul ating it at the reception end; and c) reporting frorrzyt@ 004
reception end to the transmssion end the reliability of the reCéi gdz
packet 5 utilizing the ACK/HACK signal by using not |less than three

| evel s. Thereby, the transm ssion end can perform transm ssion control
suitable to a transm ssion situation according to the reliability of the
recei ved packet at the 10 reception end. The nmethod nay further conprise
the step of d) determ niny lsdtedndng tiwd iaglilabiyl cfythd rtaveivedepaeket
packet whether o t e.r Lved packet is to be stored so as to be
conbined with a F"]elg r%%rgonquslgaﬁgﬁgp%kae &%éﬂﬁcfgt%ﬂ% FiE ’eia\%id packet

i ncludes error. Thereby, id) acapobeipgeme etet Ratepeidorarmnee tHegradation
occurs as a result of using a received packet having lowreliability for
conbi nati on wit h*FRABRSTESS19 58 §8¢ off padidd ty20f THeS neIsdderap2eket her
conprise the stept@iifing Reld ACRVRACEANIRL Bl BsiAGNSN SQNtRaL aRiLl at
the transm ssion en%j b%gsed on tée ACK/ mCK s?gngl ransrritst e& fromthe
recepti on end. Theveby, the transm ssion end can perform 25 transni ssion

paramet er setting sul t abl el g tfanspl sslon.oltuat Lok ageordiag,to the
reliability of the receive packet obtal hed Sat “the receptpl on-end. A
comuni cat i on nethadshoss omabinkeol conrmanileatboa systemacoar ditgat ton
another aspect of L0230 M SRR LLIVAN1YY RE LRLMD PRy S2NLEL! L8t
transm ssi on

10 reception end.

\ The method may further comprise the step of d)
determining based on the reliability of the received
packet whether or not the received packet is to be stored
S0 as to be combined with a re-transmission packet, when

15 the received packet includes error.

Therehy, it can be prevented that performance
degradation occurs as a result of using a received packet
having low reliability for combination with the re-
transmission packet.

20 The method may further comprise the step of d)
performing control of a transmission parameter at the
transmission end based on the ACK/NACK signal transmitted
from the reception end.

Thereby, the transmission end can perform

25 transmission parameter setting suitable to transmission
situation according to the reliability of the received
packet obtained at the reception end.

A communication method for a mobile
communication system according to ancther aspect of the

30 present invention performs power contrel at a transmission
end so that reception quality at a reception end is made

to be constant. The method may comprise the steps of:

a) transmitting an ACK signal indicating that a



end so that reception quality at a reception end is made to be constant.
The nmet hod nay conprise the steps of: a) transmtting an ACK signal
indicating that a 2 4 DEC 2004 -6 recei ved packet includes no erf?@E?QNﬁ

NACK signal indicating that the received packet includes error, froma
reception end to a transm ssion end, and perform ng automatic repeat
request; and 5 b) performng control of a tYansm ssion paraneter at the
transm ssion end utilizing the ACK/ NACK signal and a transm ssion power
control signal. Thereb it i

IS EOSfi | e to perform highl _preci se
transni ssi on confFof*¥ 3952 age A RAERT ‘iﬁ_%i%ﬁéﬁys&ﬁﬁa ransni ssi on
power control si gAgi catiiey MROEnEBYeddi e haeRBPr 11Ke e ekeBrOf fdm a
re-transmtting a re-transm ssion packet re-built so as to be able to be

proper | y/ ef f ect i yet§rebemiansd tRi &hteansmdlssdgdy endamwid teadopaéRet at t he
reception end, whgp, 45 fe%rtn%(g%@%%;%?ﬁm ssion rate fromthe

transm ssion end I's changed throu ransm ssi on paraneter control at
the transm ssion end. Therelperfoheingoaptiral efidacaranspriaggenhy/ ef fectively

conbine the already transm tted 20 packet, with the, current Y

packet 5o as 10 BBLATFESE T gy TRITRLT - BnEReL DT ohA e e SO ket .
A communi cation BR{ROH 4 A tHRBkhess LHMPaRieGatbRr Sl Hijfaaccording to
anot her aspect of the present invention, conprises the steps of: 25 a)

transmitting an ACK si gnalTherébyat i kgl Rassableetei Rexf ParRéehilcl udes no
o o onnr ot S58be M0 alcldie K aElof Rpakel akigiuiden, error
repeat requeki; amgnal and transmission power control signal.

, The method may further comprise the step of c)
re-transmitting a re-transmission packet re-built so as to
be able to be properly/effectively combined with an
already transmitted packet at the reception end, when an

15 information transmission rate from the transmission end is
changed through the transmission parameter contrcl at the
transmission end.

Thereby, the reception end can
properly/effectively combine the already transmitted

20 packet with the currently received packet so as to obtain
a highly reliable packet from the received packet.

A communication method for a mobile
communication system according to another aspect of the
present invention, comprises the steps of:

25 a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
indicating that the received packet includes error, from a
reception end to a transmission end, and performing
auvtomatic repeat request; and

30 b) when uplink site diversity reception is
performed such that a plurality of base stations
simultaneously receive a signal transmitted from a mobile

station, generating the ACK/NACK signals at the plurality



30 b) when uplink site diversity reception is performed such that a
plurality of base stations simultaneously receive a signal transmtted
froma nobile station, generating the ACK/ NACK signals at the pIZuerEﬁ #0042
4 DEC 2004 -7- of base stations, and transmtting themto the nobile
station and a host station of the plurality,of base stations, then the
nobi | e station using the ACK/ NACK signals 1?romthe plurality of base
stations and performng 5 re-transm ssion control. Thereby, even when the

uplink site diversi r tion i_s perfor . the,host sf.ation.and nobile
station can perfc?r%m%és' egﬁngﬁ%‘%qsdn aglg Salg?rf%q:elﬁlge% g%@e%%e{heofm O;?é?l?et error
i ndependent | y. Espediiahl yndia Hdse mmbtlien 10f sitaf id0radstytofaageerform
re-transm ssion control ig{ljergendent lg)l/ wi t hout waiting for_a final

hoSt® D1

deternination froMYRES Y BAPILE PSSRt BRefACNA¢El y  reduce

a processing del aygrand, rabchd @10eHUCEy tHE bdrRCBLIREYnS IANS PHe3SbPR1 YT f er
anount. 15 The nethod may further corrErl se the step of c¢) generating The
ehn-

ACK signal andl treardsiepsmagsian onéaeh-base station fromthe host station
of the plurality of base Hhatd S e tHenLR S N0 SHA! Lofle [GRINGS L N

ACK/ NACK signals fromthe urality of base stations rchinclu 20 not
| ess than n (> ectdfKishgialrsribreecnpt hbel st fswathen swdprdisidet he step of

c) determning at_the mobile statiqn that_ proper reception per f or med
2t the recept | on Ktk CRhERP PR YOBI FEECETLRT ChH GSeto o8t TEIRACPRABRCS
signals fromthe qf Wadlketye2foofirdapenabati pns ppeehal 0gl ute MRt mbBsset han
n (> 1 ACKlOS|§g¥§€30§9 ggcfgnggy %%E%ggmnﬁgf¥¥lﬁg%asgiggbéé§%rol

independently without waiting for a final determination

from the host station, it is possible to effectively

reduce a processing delay, and, also, to reduce the

necessary transmission buffer amount.

15 The method may further comprise the step of c¢)
generating the ACK signal and transmitting it to each base
station from the host station of the plurality of base
stations, when the host station receives the ACK/NACK
signals from the plurality of base stations which include

20 not less than n (2 1) ACK signals.

The method may further comprise the step of c)
determining at the mobile station that proper reception
was performed at the reception end, when the mobile
station receives the ACK/NACK signals from the plurality

25 of base stations which include not less than n (2 1) ACK
signals.

A communication method for a mobile
communication system according to another asepct of the
present invention, comprises the steps of:

30 a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
indicating that the received packet includes error, from a

reception end to a transmission end, and performing



comuni cati on system accordi ng to another asepct of the present invention,
conprises the steps of: a) transmtting an ACK signal indicating that a

recei ved packet includes no error or a NACK signal indicating tm;@hﬁm
recei ved packet includes error, froma reception end to a transfi*ssi’o

end, and performng 2 4 DEC 2004 -8 autonatikc repeat request; and b) when
uplink site diversity reception is performed such that a plurality of base
stations sinultaneously receive a signal transnmtted froma nobile 5

station, generatifgqfhe; AALNAGK 3igaal .af @ host station of the plurality
of base stations, and, transmtting from the plurality of base stations

t he same ACK/ NACK si gnal s bpewksratugd iby &hiee hibisterstidyi oacept idre isobi | e
station. In this caonfiguratian, ckets fromth Q. plurality of base
stations are conbTéd Toget e ,t}%%da PEB?%@%V iqtef %’é‘sgoéé‘%@ oeryst o obtain
highly reliabl e paeketankoholyaiddivelBesigidil & $nai @fedstsont Remsbike
ACK/ NACK signals transmtted fromthe gl urality of base stations and can

perform highl'y r 15&BPE r ESRFERTA% SPENAEBMACE 5195 1AL ofrhiftitc & PEACHet hod
for a nobile conmgmicgat LoRsYSEEBRAGEIEAENG: {hANRLRET + 28RGR1t1Qngt Beom

present invention, conprises the steps of: a) transmtting an ACK signal
i ndi cating that ahea pdeireditpackdiasenstatesnnd-her semeohCH/ NAEK ssiggadk 20

i ndicating that the recei.ved packet .include ror, f ption end
to a transnissior® emn ?%Sﬁdgﬁe%eoﬁlrﬁsr?gsggﬁ %r?ratfclg éC%reeﬁnggaj E‘T%gsq%ges%?]'and b)
when downlink site diversifiy tletepidndigusatpet f gravketsuchort hidte si gnal s

transmtted om | yral it 25 of base stations .ar I mul .t aneous)
recei ved by %notﬁ%”&aitlﬁ’i Bh, PSR RS l\?@% ﬁgg‘ﬁié}ferat a[r‘l?i]eym)bi | e

thereby, it is possible to obtain highly reliable packet
information. The mobile station uses the same ACK/NACK
signals transmitted from the plurality of base stations
and can perform highly reliable re-transmission control.
15 A communication method for a mobile
communication system according to another aspect of the
present invention, comprises the steps of:
a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
20 indicating that the received packet includes error, from a
reception end to a transmission end, and performing
antomatic repeat request; and
b) when downlink site diversity reception is
performed such that signals transmitted from a plurality
25 of base stations are simultaneously received by a mobile
station, demodulating a received packet at the mobile
station, generating the ACK/NACK signal, and transmitting
it;
c} when the host station of the plurality of
30 base stations receives the ACK/NACK signals via the
plurality of base stations which include not less than n
(2 1) ACK signals, determining at the host station that

the plurality of base stations performed proper reception,



station, generating the ACK/NACK signal, and transmtting it; c) when the
host station of the plurality of 30 base stations receives the ACK/ NACK

signals via the plurality of base stations which include not |ess ﬁmﬁwﬁﬂmg
(>_ 1) ACK signals, determning at the host station that the plurality of

base stations perforned proper reception, 2,4 DEC 2904 -9 thereby
re-transm ssion control being perforned at ?he plurality of base stations.
In this configuration, as the plurality of base stations performng the
downlink site divyersi rfor tansmission.aceording to {h me

ACK/ NACK signalsﬁ1 ﬁ%yeg§,gﬁﬂg%ﬁg fﬁ% g%@??%hk%gﬁgog?ﬁﬁﬁ“§¥{égdisgrsity
effect. Qther objpectraland éDirkdarer skeaiones of the present invention will
beconme nore apparent fromthe 10 foll owi ng detail ed description when read

in conjunction with the atdrbanyPhG arantfyy. SBREEF BESCREN O BRSYHE
DRAWNGS FI G 1 igdth#sbhat 8- 5a%e WHE' ol ARVNACK 1 J&r S9N e reX PR ESSEd
by not less than three levels is "generated, according to the present

i nvention; FI& Zrepsnsssitrescroggsagwherehs tsame A8KAMheignadsor ding to
the reliability cej : e e t c ecel . is to be
stored or to be gﬂﬁlggggjgéd#ﬂggmg%g%r EF%E‘%‘E cgai*nne O%(r?‘gégngi#/eﬁgjelﬁ%%logﬁ%yFl G 3
Illustrates a casgfeheére a transm ssion end controls transm ssion
paraneters according to an_, ACK/ NACK sigﬂglgsent froma reception end as a

feedback signal, accordi ngtieF (FdSHtes AT SRETSERFIE S | | ustrates

a cased\/\here bot RrareACKI MNAGAC .8l ghial Badore ticRs ALESHOM: POWRaT t&ent r ol
comman ar e
following detailed description when read in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a case where an ACK/NACK

15 signal expressed by not less than three levels is
geﬁerated, according to the present invention;

FIG. 2 illustrates a case where it is determined
according to the reliability of a received packet whether
the received packet is to be stored or to be discarded,

20 according to the present invention;

FIG. 3 illustrates a case where a transmission
end controls transmission parameters according'to an
ACK/NACK signal sent from a reception end as a feedback
signal, according to the present invention;

25 FIG. 4 illustrates a case where both an ACK/NACK
signal and a transmission power control command are
utilized in combination together, according to the present
invention;

FIGS. 5 and 6 illustrate how to re-build and re-

30 transmit a packet at a transmission end when an
information transmission rate is decreased, according to
the present invention;

FIGS. 7 and B illustrate how to re-build and re-



utilized in conbination together, according to the present invention;
FIGS. 5 and 6 illustrate howto re-build and re- 30 transmt a packet at a
transm ssion end when an information transm ssion rate is decreased,
according to the present invention; FIGS. 7 and 8 illustrate howltdEC 2004
re-build and re 2 4 DEC 2004 -10 transmt a,packet at a transm ssion end
when an information transm ssion rate is increased, according to the
present invention; FIGS. 9 and 10 illustrate how to performuplink 5 site
diversity recepti t si,gnal itted roma nobile station
I's sinmultaneousl ;Qggglglfge%&%fk%t %fqufgaﬁ%@g}%gsﬁ%geeg@aﬁ%ﬁﬁn I n CDVA packet
transm ssi on, adobodhagido traespdieseat itateeritsi ancranded) Geckkdihbussrat es
how to perform d%xgnl ink site 10 diversity reception such that signals
transmitted from-8° BFofelty ty'V6Pth98e stations are sinultaneously received
by a nobile station, in GBSk packel ipafslisISa®B. hdkCes dbd¥FordPuphenk
present invention. 15 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
FIG 1 shows & c8ALRORIVERYTAt IRCEPARSHI S8tlothagnd andnal rie@esriibhe@nd i n
ARQ having a fea f rating..a A%égﬁ%%% ' I | . e
expressed by no:f!{mgsg T%kglﬁlréteﬁ?tgggggvgfs. 88%‘?2 s?ng%s%lﬁ}c%r?cgﬁdgtransm ts
a new packet or pglureiitansintsskeostpatdes, tion CHHAr peeptt orrarxhiGenom, St ep
S11). The receptian egd recei yes this gacket (ii n.a s%iep S21), denodul at es
it, and, also, cAFEBFEEE Yo% SoPEFEF bt 4 *88modliftat ed packet so as to
obtain reliability 25 i nfarmatilanifiosarstep holxo porosderddwnlabkascd he
reliabilityi[?formation _ . ,

1 diversity reception such that signals transmitted from a

plurality of base stations are simultaneocusly received by
a mobile station, in CDMA packet transmission, according

to the present invention,.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a control flow at a transmission
end and a reception end in ARQ having a feature of
generating an ACK/NACK signal which can be expressed by
not less than three levels.

20 The transmission end transmits a new packet or a
re-transmission packet to the reception end (in a step
511). The reception end receives this packet (in a step
S21), demodulates it, and, also, calculates reliability of
the demodulated packet so as to obtain reliability

25 information (in a step S$22).

In order to obtain the reliability information,
the path metric value calculated in a process of decoding
may be used in a case where the convolution code and
Viterbi decoding are used as forward error correction

30 coding and decoding, for example. In this case, as the
final path metric value is smaller, the decoded signal is
more reliable. Accordingly, this value can be used as the

reliability information for the received packet.



the path netric value calculated in a process of decoding may be used in a
case where the convolution code and Viterbi decoding are used as forward
error correction 30 coding and decoding, for exanple. In this ca5£ gg @ﬂe
final path netric value is snmaller, the decoded signal is nore r b A2
Accordingly, this value can be used as the _reliability information for the
recei ved packet. Z 4 DEC 2004 -11 Alternatrééry, it is also possible to use
the power | evel of the received signal neasured at the reception end, or
the signal-to-interference ratio (SIR) neasured at the reception_end may
al so be used as CrapLabFiy ¢ yi 5 iSnfoF fred TP len tohpge cli PomsenLeviel

recei ved power iS¢ kREJE=0L; 1S mhar ' d 14 at .3 he
reliability of the receisegrﬁggfg%nﬁg ﬁ?ﬁ%hkﬁﬁgﬁ ?ﬁg gégégFgggeggﬁe?£is

small or SIR s §@&IEighﬁltzwrinierdetenmérﬁﬁtﬂduﬂslﬁhemeaﬁdnﬂd laitt yhef the

recei ved packet is_ 10.low, _Then, it is determn in_a. step,523, by using
error detection 53&8?9%88 %&%—nmpﬁye,al\?ﬁeﬁﬁetﬁseoc{ a\’?ot%g‘FhEth‘%??gl&ﬁyat ed packet
includes errof. ThEambyitsi N thigstbie OfwHdl Ther rete i giower agd t he

above-nentioned 15 packet relj.ahility, the ACK/ NACK signal expressed by
nmore than two | &PEP€ PE ﬁé%éF%ﬁééthnlgﬂéﬁét§2ﬁe§ﬁ6m55%§fj§ﬁdth?s sent to

the transm ssion 14881 8§ e9HRALK reb@Ddba LEI¥d180nign ! hgiepl ahed art,
the ACK/NACK signal is expressed by two levels. In this case, the 20

si gnal havi ng t heeggivedopower /i1 'smagl uged Fhorisespaddsi hg can be
cosence ox ot enceboRig] Lkt IR PTEKEL, 10 TSl P cael £y
the present Lowverdtowon in which the ACK/ NACK signal expressed by nore than
th 25 levels is generatedngnrmggif%”ﬁQté%%Eﬁ%d'E%P%"s%éptgﬁg, by using
error detection code, for example, whether or not the
demodulated packet includes error. Then, by using a
result of this error detection and the above-mentioned
15 packet reliability, the ACK/NACK signal expressed by more
than two levels is generated (in steps $24 and 525}, and
is sent to the transmission end as a feedback signal.
According to the related art, the ACK/NACK
signal is expressed by two levels. In this case, the
20 signal having the value of "0"/"1" is used for expressing
absence/existence of error in the packet, for example, to
be sent to the transmission end as a feedback signal. In
contrast thereto, according to the present invention in
which the ACK/NACK signal expressed by more than two
25 levels is generated as mentioned above, "000" of the
ACK/NACK signal is assigned for a case where no error 1is
detected and thus the packet has the highest reliability,
and, then, signals of "001" through "111" (NACK(0) through
NACK (6)) are assigned corresponding to the reliability

30 levels in the order therefrom, as shown below:



ACK/ NACK signal is assigned for a case where no error is detected and thus
t he packet has the highest reliability, and, then, signals of "001"
through "Il'1" (NACK(0) through NACK(6)) are assigned corresponili q%g(?ﬁ t he
reliability 30 levels in the order therefrom as shown bel ow 2 ﬁ %04
-12 TABLE-1 RELI ABI LI TYACK/ NACKEXPRESSI ON HI GH( NO ERROR) ACK( 0) 000 NACK

(0) 001 NACK (1) 010 NACK(2) O | NACK(3)100 NAEK(4) 101 NACK(5)110

LOWNACK(6) 111 Thus, it is possible to generate the ACK/ NACK signal
expressed by nore than_two | evels. The above 5 Table-1 shows an exanpl e of
the ACK/ NACK si gh&PLRaling 8 levels. However, the nunber of the |evels nay
be set freely. Then, the gramsymssyon end rgcelyas/nahe ACKEDNAREsssbgnal ,
and det er m nes whether—the - ACK NACK sT-ognat—10—expresses—AGK NACK—When
t he ACK/ NACK si gnal exprgggg\s(ﬁb , P?he transr‘rtﬁs%(iogn end Jetideﬁ es the -
already transmittled packet froma transm ssi|gih@uber, and®ets the

transm ssi on packet to be a new packet (in a |[9iex©13). wicher, whenjt he
recei ved ACK/ NACK signal expresses NACK, 15 tifgy I,\r(@r)lsm' SSTgIy EMd-sets { he
transm ssion packet to be a re-transm ssion [packet—Accondingly—when

receiving the AQK signal, the transnission aMPGR Bheni 1 s |2 GEw packet
However, when regeiving the NAGK signal, the [tNeifsif)ssion |JHd transnifs
the re-transm ssijon packet (the packet same [NACK(5) 110

LOW NACK (6) 111

Thus, it is possible to generate the ACK/NACK
signal expressed by more than two levels. The above
5 Table-1 shows an example of the ACK/NACK sigﬁal having 8
levels. However, the number of the levels may be set
freely.
Then, the transmission end receives the ACK/NACK
signal, and determines whether the ACK/NACK signal
10 expresses ACK or NACK. When the ACK/NACK signal expresses
ACK, the transmission end deletes the already transmitted
packet from a transmission buffer, and sets the
transmission packet to be a new packet (in a step S13).
Further, when the received ACK/NACK signal expresses NACK,
15 the transmission end sets the transmission packet to be a
re-transmission packet. Accordingly, when receiving the
ACK signal, the transmissicn end transmits a new packet.
Howevef, when receiving the NACK signal, the transmission
end transmits the re-transmission packet (the packet same
20 as or corresponding to that which was already transmitted).
FIG. 2 shows one embodiment of a control flow
according to the present invention in which whether a
received packet is stored or is discarded is determined
according to the reliability of the received packet.

25 Similar to FIG. 1, the transmission end



20 as or corresponding to that which was already transmtted). FIG 2
shows one enbodi nent of a control flow according to the present ipmgnﬂmbn
in which whether a received packet is stored or is discarded is determ ned
according to the reliability of the received packet. 25 Simlar to FIG 1,
the transm ssion end 2 4 DEC 204 -13 transnmts a new packet or a

re-transm ssion packet to the reception end’ In this case, the

transm ssion end transmts a signal including an identification signal

such that the reception end can determ ne therefrom whether the 5 packet
is a new one or ATPBSEIBHSHITSY BACKRAR 97 f FoSEERRSRRIGLONRECKELeh? i6If end

receives the packgheft{loR sHEP 1944Nis Ak ACLBEM NESsm BNl BRA
above-nmentioned identification signal, whether the packet is a new one or

a re-transmi ssi othranemits a ssSgoplSansludien agetident hi Fpptien: sagnahesuch
recei ved packet | w one which is recej for | IS | e
current operati oﬁgiag gg%c]g%ccfg&l?g e?%ec%%x e\%%gﬁ'&gk%%}\e/ee%&nm}]ﬂg%k%% eérﬁn% ni ng
that the receivedcpackes 4 hew pRet bANSNESSIransniesidhesrreecdpt aosteend
conbines this packet with the ,cor_resr:rgr(])ndi ng packet 15%{5 already transmtted
packet) but recefved i nTRhe SAREIPN RN gRFSVESeNF P et BnShtRfer (in

a step S43). By panfor ghA%dhengARDl NaLiRhnd bbbseRRSsted 0 obtain the
recei ved packet but having a higher reliability. As a nethod of combi ning

the currently redcientdfpezkiam z0gnelh viethrmaher peckeesipordingy paeket but

rece!VEd in the ap%%LtEEnEﬁfggfb%agXetr Esgiéée dSQ%fketQh &'H%t%?ﬂgﬁiﬁ%
ment i oned packet “cOrfbi'nat i on,” codé conbi nation or 't he li'Ke may be ed,
for exanpl e.1Jherhaitnthbereasiercdl phbketeis packebnet hieicteced wedepaeket is

denpdul ated. In the case_25 of the re-transm ssion packet, the c i hed
packet is demoddiPt ég? EF thdrimesi i arut e Gpef?g’r‘ﬁré Jréelﬂrgﬁrefag%@ to

the next step. However, when determining that the
received packet is a re—transmission one, the reception
end combines this packet with the corresponding packet

15 (already transmitted packet) but received in the past time
and stored in a reception buffer (in a step 543).

By performing the combination, it is possible to

obtain the received packet but having a higher reliability.
As a method of combining the currently received packet

20 with the same or corresponding packet but received in the
past time (already transmitted packet), the above-
mentioned packet combination, code combination or the like
may be used, for example. Then, in the case of the new
packet, the received packet is demodulated. 1In the case

25 of the re-transmission packet, the combined packet is
demodulated. Further, similar to FIG. 1, the reliability
of the packet is calculated, and the reliability
information is obtained {in a step S44).

Then, whether or not the demodulated packet

30 includes error is determined by using error detection code,
for example (in a step S545). When no error is found out,
an ACK signal is generated (in a step S46), and, also, in

the case of the re-transmission packet, the packet stcred



of the packet is calculated, and the reliability information is obtained
(in a step $44). Then, whether or not the denodul ated packet 30 i ncl udes
error is determned by using error detection code, for exanple (4ppgl 48%p
S45). When no error is found out, an ACK signal is generated (in a step
$46), and, also, in the case of the re-trgﬁpzm' ssi on packet, the packet

stored 2 4 DEC 2904 -14 in the buffer is deféted (in a step S47). \Wen
error is detected, a NACK signal is generated (in a step $S48), and,

according to the . reliapility .information of the r | ved packet, it is 5
det er ni ned whet he™ gk‘e?\g?%ﬁ% lpsaa?ég%?gr(%iacﬁr{[ eggﬂm was detected is
to be stored in the bufferwgdntdigor egegétedrand.a YWAer shgndlelisability of

the received packet is very |ow, marelﬁ alittle effect is _expected even
if this packet igedespbadahthis teRbOSARH vitth 2G0TEH7¥r BhsHi%si on packet ,

and. 3150 there T i6:2: 6000 MaE18n POSSIPIIl vbabasisr G0GYTS s

rat her increased e conbination. Accordingly, the received packet is
stored only Whenidtieeminedahdtiiter threnebftie gaayet Hor whidls tdiesegrded when
the reliability thereof is lLow (in,a ste 15 9 o) steps are the
same as those of 'BG! e%?C%ﬁﬂdlsde ocplepts?t'?)ge? hjenrgg'\‘e)ibg%%rt(%gﬁherhus, only a
packet having a reldepliibht ¥ndli ghveien thanral puedeitter itnede t feesiheldd i s
stored in the buffer and used for bei ng conbi ned with a re-transm._ssion

4

packet. 20 Ther el3ACket 1§ PeesiBle M6T8LY Rt WINP CEAREE theHGTETe
capacity of the huffers EhG S:80aWS s08e-eadodidrent cohband@cketn a re-

transm ssion control flow according to the present invention in which the

transm ssi onl@end twomsMess108 Pachkeini 88donabse dHErer aynback dtafeh @&kt & t he

ACK/NACK possibility that error occurs is rather increased by the
combination. Accordingly, the received packet is stored
only when the reliability therecf is high, but it is
discarded when the reliability thereof is low (in a step

15 $49). The other steps are the same as those of FIG. 1,
and description thereof is omitted.

Thus, only a packet having a reliability higher
than a predetermined threshold is stored in the buffer and
used for being combined with a re-transmission packet.

20 Thereby, it is possible to effectively reduce the storage
capacity of the buffer.

FIG. 3 shows one embodiment of a packet
transmission control flow according to the present
invention in which the transmission end controls

25 transmission parameters in accordance with the ACK/NACK
signal sent from the reception end as a feedback signal.

In FIG. 3, transmission of a new packet or a re—
transmission packet from the transmission end (in a step
S61), reception of the packet by the reception end (in a

30 step $71), demodulation of the packet (in a step S$72),
determination as to existence/absence of error (in a step
S73), generation of the ACK signal (in a step S74) or
generation of the NACK signal (in a step S75), and



signal sent fromthe reception end as a feedback signal. In FIG 3,
transm ssion of a new packet or a re transm ssion packet fromthe

transm ssion end (in a step S61), reception of the packet by the [q]aigqm(,on
end (in a 30 step S71), denodul ation of the packet (in a step 875)

determ nation as to existence/absence of eryfr (in a step S73), generation
of the ACK signal (in a step S74) or generation of the NACK signal (in a
step S75), and 2 4 DEC 2064 -15 transm ssion of the ACK/ NACK signal to the

transnission —endrfhlnASdeP o2 the ek AEISANBNAD {103 halSRELSl 0RO

met hod, and description ereof 1s omtted. In the control flow shown in
FIG 3, a 5 nodubadi 6in parsiept 87 65)axe rdmes segsi o8 Parsmdnegesfyahtiithe

transm ssion end_are. chan based, on the received . NACK signal in a
step S62. Speci ff“ﬁg]i"?@', adgi%&s%l?ﬁleor% etgleeir\?gg Al 'signal, the channel
condition is estimted, andh tdhecesftngl flidw ehbhe estFImt&d eondition, the
transm ssi on 5parameter(_s) is(are) controlled at the transm ssi end

S

.. As
t he transni sst on™pay bkt @t (@)rafnﬁtﬁé(%hu@faéiﬁﬁ‘tl?éll?%cﬁaﬁwtﬁﬁr‘rﬁgp Jf the

modul ation | evel gg% Plefid aS¥MBUndRt BasbhaBsMmsiRtepowar val ue and
so forth can be ?gaﬁ%ﬂi. Then, ag shownnglrn Tgts)l e-2 through Tabl e-6 bel ow,

t he paraneter (s)ACE(HREY sigmnalniaceostem@E®2nith the estinmated condition.

Tabl e-2 shows setting of the n:gﬁg$ of | at | | S 4 ance
with the estimated 20 condition, glloYé-]?f ;se*hr(%iJO\/c\’riill lstggt#%%&o\?ec% %g%gggFﬁg rate
in accordance wstbnibhe tied efinned tenveltichabilseedtshavesd, setdt,i agcofdide

mbol rate | d with th timted condition and Table-5_sh
SeiTing of tHe “ERahte SSvH oW 9T U i o SOPOSMLE L RERASEet Tt o

is(are) controlled at the transmission end.

As the transmission parameter (s} to be thus
controlled, the number of modulation levels, coding rate,
symbol rate, transmission power value and so forth can be

15 wused. Then, as shown in Table-2 through Tazble-6 below,
the parameter(s) is(are}) set in accordance with the
estimated condition.

Table-2 shows setting of the number of
modulation levels in accordance with the estimated

20 condition, Table-3 shows setting of the coding rate in
accordance with the determined level, Table~4 shows
setting of the symbol rate in accordance with the
estimated condition, and Table-5 shows setting of the
transmission power value in accordance with the estimated

25 condition.

Table-2

LEVEL MODULATION METHCD (NUMBER OF
MODULATION LEVELS)
BPSK(1)
QPSK(2)
16QAM (4)

64QAM (6)

s | L] By




25 condition. Tabl e-2 LEVELMODULATI ON METHOD ( NUMBER OF MODULATI ON LEVELS)
1BPSK(I) 2QPSK(2) 316QAM (4) 464QAM 6) 2 4 DEC 2004 -16 Tabl e-3 LEVELCODI NG
RATE 1r0 2r1 3r2 4r3 WHERE r0 <_rl1 < r2 <- r3. Table-4 LEVELSYMBOL RATE
1IMD sps 2ML sps 3M2 sps 4MB sps 5 WHERE MD < ML <- M2 <- MB. ThblDEC 3004
LEVELTRANSM SSI ON POVER VALUE 1X0 2X1 3X2 3 WHERE x4 ? x1 ? X2 >- X3. 10
In these tables, the nunber of |evel corresponds to the comunication

situation between the transm ssion end and reception end deternined, and,
expression is nqge

able-3
LEVEL CODING RATE
1 i)
2 I
3 Iy
4 I3

WHERE 1o < I < rq < rs.

Table-4
LEVEL SYMBOL RATE
1 M; sps
2 M sps
3 M; sps
4 M; sps
5 WHERE Mg € M; € M; £ M;.
Table-5
LEVEL TRANSMISSION POWER VALUE
1 X9
2 X1
3 X2
4 X3
WHERE xg 2 X1 g A2 = Xj3.
10 In these tables, the number of level corresponds

o the communication situation between the transmission
end and reception end determined, arnd, expression is made
such a manner that the larger number of level (LEVEL)
indicates the more satisfactory communication situation,
15 and the suitable parameter will be set therefor.
As a method of setting the modulation parameter
based on the ACK/NACK signal at the transmission end, a
method may be employed such that the modulation parameter
to be set is determined based on a history of the ACK/NACK
20 signals, for example. 1In fact, successively sent RCK

signals indicate that the communication situation is



such a manner that the | arger nunber of level (LEVEL) indicates the nore
sati sfactory comruni cation situation, 15 and the suitable paraneter will be
set therefor. As a nethod of setting the nodul ati on paraneter based on the
ACK/ NACK signal at the transm ssion end, a nmethod may be enpl oy;d ﬁﬁlfg
that the nodul ati on paraneter to be set is determ ned based on b [?U{v
of the ACK/ NACK 20 signals, for exanple. I ¥act, successi vel y sent ACK
signals indicate that the comrunication situation is 2 4 DEC 2004 -17
satisfactory. In contrast thereto, successively sent NACK signals indicate
that the communi &éativfe&iativati 6A ﬁ%tr%céﬁﬁrﬁﬁﬁraﬂ&ﬁesﬁéa&lﬁiﬁ%‘PS/,NP\%en a

predeterm ned nu f. %\:Ilg 1.0 e h i ¥ ndde
parameter(s) 5 sﬁg%a%sﬁ a ea-ﬂf ?ﬁjcr‘?)u%[? 'ﬁ[g@ﬁg- Eg"?(c)f ecga%agrgé to %e one(s)
correspondi ng t obatomaciceasedd. evetcoddingdgt, r abén & heretadermhead snumber

redeterm ned n er _of NACK si I cei ved i vel t h
Bar anet er (s) shga}')u %#W@-lfsg?%?ﬁ%ﬁéﬁb{sgggg%’glﬁ%@g% Slr\égf%’h%%ergﬁé(s)

correspondi ng;, 1Qntéh aiflesrpasedehey@dh Tawiehsr todse tdwe akeveodescri bed
control of the nodulation paranmeter(s) is perforned based on the ACK/ HACK

si gnal gener at edoBe ($hecqESPOPGANG| e 2T ticEeAsed HotRlssarly E8NHFAYr m the
modul ation parangheplsd Lhde 2SBLeder Lol ddienbhBlE ORIk RAGKELs LM the
transni ssion end to e receptfon en en a consensus as t6 how to
determ ne the pacaectst (8)cdessheede! tiwsghremethe (ACKHAGK isi Jakleid

previously nmade b t\/\g n ,](Eiar}i et_r ans 'ssie?tn endt%ng rece t)i o%r_reeggﬂngoné:_l G 4
shows one enbodi ﬁEﬁ‘P ‘Eeﬁ‘ P]Tar?srlh 213?0?1 Fower°coit FoT ‘¥ owiTRRAI Ch, i n
CDVA packet 1g ansgi sSéédfreadddl aevage Where the transm ssion power of the
transmssion end is controlled el Loths Undhe Jesti ol EIRTY of the
modulation parameter(s) is performed based on the ACK/NACK
signal generated at the reception side, it is not
necessary to inform the modulation parameter (s} to be set

15 for the transmission packet from the transmission end to
the reception end when a consensus as to how to determine
the parameter (s) to be set based on the ACK/NACK signal is
previously made between the transmission end and reception
end.

20 FIG. 4 shows one embodiment of a transmission
power control flow in which, in CDMA packet transmission,
in a case where the transmission power of the transmission
end is controlled periodically for the purpose of
achieving a constant reception guality at the reception

25 end, both a signal (transmission power contrcl (TPC)
command) for correcting the transmission power at the
transmission end and the ACK/NACK signal are utilized in
combination together.

At the transmission end, a new packet or a re-

30 transmission packet is selected from the transmission
buffer and transmitted (in a step $81). The reception end
receives this packet (in a step S591}.

For example, based on the reception signal power



achieving a constant reception quality at the reception 25 end, both a
signal (transm ssion power control (TPC) command) for correcting the
transm ssion power at the transm ssion end and the ACK/ NACK si gungEgrzgm

utilized in conbination together. At the transm ssion end, a new-packet or
a re- 30 transm ssion packet is selected fromthe transm ssion buffer and
transmtted (in a step S81). The reception end receives this packet (in a
step S91). For exanple, based on the reception signal power z 4 DEC 2604

18 Level, the rageRl op. e 4EAEA 34 2, UM CTES.COM™A) cbBngol T o

t he transm ssi on power o ransm ssion e (rn-as suc hat

the quality of the eeferyedilsd piahshiecopt ippvequalfi tyg tmnshd sgadr end
constant. 5 As for the above-nentioned recepti oniﬂual ' tﬁ’ vari ous val ues

can be used such @8 &nSEFF or°Patt¥chathaf g PGl erf N CECFAVEE (SIR), a

pover |evel of thegnheceiyethsinahadnd, sondochmaiBassifdat the reception
end. A target valué(s) is previously set for the neasured 10 val ue(s), and,

when the neasbred val ue(s)Adoex rde shevefmentipacdargeerigna iauplity.
| S-necessary to 'v%%ﬁ%@%éﬂ?es'.ﬁ.%%”ﬁ@ 1§§é<9@1ﬂ:(1’1""%rs( %EC%P:LEOLI rr%r{%m §gsion end.

For this purpose, a transm ssion power control command’'Up is set.
I n contrast theretignalntoriletetferdeceenseid hESIE ,t rapswessieselpodfethat t he

transm ssion end when the .,quality is satisfied, a transmn ssion power
control (ThQ) - comEnteRoneta et SO EnRetnabigls TesrrEREY
reception end, deaRduhathpgenfvdine (EECes gt Batlealy b6t PRI aihedebbirad 20
step S92), and whether or not error is included in the denodul at edagacket

i s det er mi nedOby VigdEd St he?dt r o eNdENB CEPDH HESHY2PE( S byA3aR &% Fak*§E%p

39?)- When no the target quality, it is necessary to increase the

transmission power at the transmission end. For this
purpose, a transmission power control (TPC) command Up is
set. In contrast thereto, in order to decrease the

15 transmission power at the transmission end when the
quality is satisfied, a transmission power control (TPC)
command Down is set.

Further, simultanecusly, at the reception end,

demodulation of the received packet is performed (in a

20 step S$92), and whether or not error is included in the
demodulated packet is determined by using the error
detection code, for example (in a step S93). When no
error is detected, the ACK signal is generated (in a step
S94), and, also, when this packet is a re-transmission

25 packet, the packet stored in the buffer is deleted.
However, when error is detected, the NACK signal is
generated {(in a step $95). The thus-generated ACK/NACK
signal and the above-mentioned transmission power control
(TPC) command Up/Down is transmitted to the transmission

30 end (in a step 597).

The transmission end receives these transmission

power control (TPC) command and ACK/NACK signal, and

changes the transmission power (in a step $82) if



error is detected, the ACK signal is generated (in a step S94), and, also,
when this packet is a re-transm ssion 25 packet, the packet stored in the
buffer is deleted. However, when error is detected, the NACK signafit( 2004
generated (in a step S95). The thus-generated ACK/ NACK signal and the
above- nentioned transm ssion power control_,{TPC) command Up/Down is
transmtted to the transmssion 30 end (ina step S97) The transm ssion
end receives these transm ssion power control (TPC) command and ACK/ NACK
signal, and Chaﬂ%@%sé@? transm ssion power (in a step S82) if 2 4 DEC 2004
19 5 necessary. Fafishi ssi on power control nethod of utilizing these
transm ssi on power controla eegmanissith ACKeNACKntsélgmedthiod odnbtnhia o

together will now be descrihed. As one enbodi gent, the faoll ow f our
different conbi RREFBNSTHITHRE ARPRIRK %%&f&?{ﬂ“ﬂi%ﬁ g@}ﬂéﬁﬁ wer
control command {1RGaLOMARREhLiAREI &S hefrOki X atipl e @esehowBai n Tabl e-6
bel ow. 10 Tabl e-6 ACK/ NACK SI GNALTPC (¢ NDI NCREASE/ DECREASE | N

TRANSM SSI ON SPONER ACKUP+X¥ ¢#BeNAERIREN B TREKEING Y X B ONACRBEIR ST~ dB
IERE xO < X1 . bl {Eamer enl NEck hARGMSISHAD HRAT i Eekon GamERNd |3

Down and al so the signal is the ACK 715 signal, it can
deternined that thetcobhmuuureatli ¢TPQuabrinand)s arkeabagtedhndiog ehemple, as

above- ment i oned fsgg{m in Table—6 below.

10 Table-6

ACK/NACK SIGNAL TPC COMMAND | INCREASE/DECREASE IN
TRANSMISSION POWER
ACK UpP +xg dB
NACK UP +x; dB
ACK DOWN “x; dB
NACK DOWN —xg dB

WHERE xg < X3.

In a case where the transmission power control
command is Down and also the ACK/NACK signal is the ACK
15 signal, it can be determined that the communication
quality is the best among the above-mentioned four
different combinations. In contrast thereto, in a case
where the transmission power control command is Up and
also the ACK/NACK signal is the NACK signal, it can be
20 determined that the communication quality is the worst
among the above-mentioned four different combinations.
Further, when setting is made such that %= 0
{dB) in the above Tabel-6, change in the transmission
power is actually performed only in a case where the
25 communication situation determined from the transmission
power control command coincides with the communication
situation determined from the ACK/NACK signal.

Thus, not only the transmission power control



di fferent conbinations. In contrast thereto, in a case where the

transm ssion power control conmand is Up and also the ACK/ NACK signal is
the NACK signal, it can be 20 determ ned that the conmunication %%am%( £s
the worst anong the above-nentioned four different conbinations. urq r,
when setting is made such that x0= 0 (dB) 1 1 he above Tabel -6, change in
the transm ssion power is actually perfornmed only in a case where the 25
comuni cation situation determ ned fromthe transm ssion power control

command coi ncides w.th th | catl [ {0 et er m m t he

ACK/ NACK si gnal .é uasn,d trlljélf% %g%U%eeaAtdr@ﬁé%ﬁsé? nAlpo%v]\%r hgég}?%? 1%{501 DEC 2004

-20 command but @éisomtia nACKh&ACHKrsirgraltianesitudtized f Gherdey erind isng t he

conmmuni cation situatjon. Thereb it is possible to achieve (g}t)r positive
€

det er i nati on of PRHBLIGFRUAFRLET S HREAPPEY T SR FFIF TIPS tEPR o W€ for t he

power 5 control ignsfiMrRacketuil fRsMas% @Ris FUS tdiefactilvel Sofl & RRSRIDI €
to utilize not only the current ACK/ NACK signal but also the past ACK/ NACK
si gnal (s) todet heenWwalh inh&DME apaphelsitaengdiesiedntrol command for

determ ning the current cmgggatigni 1%1§iot #18%%%&{,%16%}16&?1?’2%9;@%? si on

end recei ves the ACK/ NACK™ “Si"gnal ,” an eter
signal is the AfifesthignaintoRCRATKCEI ginalal( bot aabkdie phe8 PastVWAEK/NALKei Vi ng
the ACK signal, the transm ssion end del etes the, 15 transm tted%lpoeicket from

the transm ssi onShER3EtS) RFSEREE WHH: WRafEAT BT SH PadREE Tt °B

transmitted subsggusiid ¥drOdebermimevy Raeketirféit acdiinfini284)on Hovever, when
receiving the NACK signal, the transm ssion end sets the transm ssion

packet to bela r&ityaiiafi-ssi on packet (in a 20 step S85).
: Then, the transmission end receives the ACK/NACK

signal, and determines whether the ACK/NACK signal is the
ACK signal or NACK signal (in a step S83). When receiving
the ACK signal, the transmission end deletes the

15 transmitted packet from the transmission buffer, and sets
the transmission packet to be transmitted subsequently to
be a new packet (in a step S84). However, when receiving
the NACK signal, the transmission end sets the
transmission packet to be a re-transmission packet (in a

20 step 3585).

FIGS. 5, 6, 7 and 8 illustrate embodiments of
packet configuration used in packet transmission in which,
in packet transmission employing hybrid ARQ, when an
information transmission rate is changed due to control of

25 transmission parameter based on the ACK/NACK signal sent
from the reception end as a feedback signal, the
transmission end re-builds a packet and re-transmits it as
the re-transmission packet, and thereby the re-built re-
transmission packet and the already transmitted packet can

30 be properly combined together at the reception end.

Here, M denotes an information transmission rate
for the already transmitted packet, m denotes an

information amount which is included in one packet, and a



FIGS. 5, 6, 7 and 8 illustrate enbodi nents of packet configuration used in
packet transm ssion in which, in packet transm ssion enploying hybrid ARQ
when an information transmi ssion rate is changed due to control ngE[?%U'l
transm ssi on paraneter based on the ACK/ NACK signal sent from t@]

reception end as a feedback signal, the transm ssion end re-builds a
packet and re-transmts it as the re-tran<missi on packet, and thereby the
re-built re- transm ssion packet and the already transmtted packet can 30

be properly conbi ned together at the reception end. re, Mdenotes an
i nfor mat i on trarRIRES BFrieafedereres ﬁetﬁnﬁeéﬂyewg]nﬁiﬁﬁéaeﬁacket , m

denotes an inf %Cﬁ%ﬁd%&ﬁ%g”gg Y Gkl nerdded d45.8RQ RASKeEthe bR L2 4

DEC 2004 -21- pac notes a time interval allocated for/occupied
by one packet. Iperindadoumttiet hteade tracksittedrpastketonst he aThemdyp
transmtted packet is.,L. Then, a_ _case where_thi acket Lpc rqr,
and, as a resul tS23F &NEES FEﬁénPi%}f%h Jﬁlgéklggsiesr ?lg’ns%nﬁ%t’tég %/‘my??e&nlg-'rw %e
consi dered. Firste-idarismidssuAepgathed ilsherbnéof teéd arillt hanshessi on rate at
the re-transmssion is reduced into Mn according to the transm ssion
paraneter controfORHSRTEO in FIG 3. At this tinme, a packet configuration

of the re-transm ssion p%ﬁ%@g,iEtrf%tﬁgsbhedaﬁhéel{Hﬁm%nf%9m59§én the

al ready transmtted packet an e re-transm ssion packet may be conbined
properly at the temeptissicendatésathdvn rentFeGsmbsside Ysackdpcedrige of the

re- 15 transm ssigrhnS a(%:%(re .%Ig;grge?ﬁglhtn a%ﬁsﬁ%s&én%érs e{#lert ggpﬁggf sl hat

of the al ready t¥ I'$ Ccase,” a e i nfornmation anount
included inigne packed. a@.sonpkhechiestine), at packat ocomt iguraaiounef beeones 1/n
Ofithat of the ?éfﬁﬁggééféﬁyig'%539a€?ﬁ5?%—£&19@[yagnﬁﬂﬂ%%ﬁ?tsgf¥ﬁét
the already transmitted packet and the re-transmission
packet may be combined properly at the reception end.
As shown in FIG. 5, the packet periocd of the re-
15 transmission packets for each packet is set to L the same
as that of the already transmitted packet. In this case,
as the information amount included in one packet also
becomes m/n, the information amount becomes 1/n of that of
the already transmitted packet if only one packet were
20 transmitted as the re-transmission packet. If so, it
would have been difficult to combine the re-transmission
packet with the already transmitted packet at the
reception end. Therefore, n packets are transmitted as
the re-transmission packets for the single already
25 transmitted packet, as shown in FIG. 5. Thereby, it is
possible to transmit the information amount same as that
of the already transmitted packet. Then, the reception
end can use the thus-transmitted n re-transmission packets
for being combined with the single already transmitted
30 packet. In this example, the re-transmission packets have
a configuration such that the symbols 1 through m of the

already transmitted packet are arranged in the order.

However, it is also possible to perform interleaving.



20 transmtted as the re-transm ssion packet. If so, it would have been
difficult to conbine the re-transm ssion packet with the already
transmtted packet at the reception end. Therefore, n packets? &DEC 200
transmtted as the re-transm ssion packets for the single already 25
transm tted packet, as shown in FIG S. Thg@gby, it is possible to

transmt the information anobunt sanme as th of the already transmtted
packet. Then, the reception end can use the thus-transmtted n

re-transm ssion packets for being c i ned with the single.alread
transnitted 30 packet. InHPH?Ee%xgHb&ggstﬁ@s?eygqé§$ nF?@Ebﬂl%%é¥§W§thave a
configuration suygh ghidboriba syPbols 11 ther augb-tRefsniike iah! padkedy agem tt ed
packet are arranged in the order. However, it is also possible to perform

i nterl eaving. 2 ZPqSEEER004 10 2CDMoneifels PASSHIke d@s&edysekbhe cIRusaALAY
cannot be perf Il - - ] SS e r I ved.
o, it s o a0t 5oReh b0 b et N LN A SACKRLE CendiRes

i nformati on ®transsrssivae tafie, tineerdeipy. 5 to reduce this tinme del ay.

Alternatively, as showmn in FIG 6, it is ssi bl e ef.fectively reduce
the time delay by assigni Ag eER¥HEifent §8rgﬁaw%dﬂ%§ﬁgkoée 1£th?ough code n)

to the n re-transdEisNieoRopacketsivdigspeahuetye i teargbytasngigh@nghem
simul taneously. Also in this case, the information transmssion rate is

Mn, the packet PeFierPrits SPreafd-adRe (RAGr hath BN ANSERE Por LRI Packet is

The 15 tranam oo) on Tar e At P by A o S o) oy canay Bl oo ke to

the transm $9i onthpaw smetditavenusly ., tPHeopaskelis ceasfd. glhgt iphowratigs

e o0 DRSS At he TR £ A/n | BhbOPRCRE PR s2L! 2 the
information amount for each packet is m/n, for the re-
transmission packets.

On the cother hand, in a case where the

15 transmission rate at re-transmission is increased into n X
M due to the transmission parameter control, the packet
configuration of the re-transmission packet is re-built as
follows so that the already transmitted packet and the re-
transmission packet can be combined properly/effectively

20 at the reception end.

As shown in FIG. 7, when the packet period of
the re-transmission packet is set to L same as that of the
already transmitted packet, the information amount
included in one packet becomes n X m. Accordingly, it is

25 possible to transmit n-times amount of information in
comparison to the information amount of the already
transmitted packet. Therefore, as shown in FIG. 7, such a
packet configuration as that the same information 1is
repeated n times, for example. Further, also in this case,

30 it is possible to perform interleaving.

FIG. 8 shows another example of packet

configuration in the case where the transmission rate in

re-transmissiocn is increased into n X M. In this case,



t-ransm ssi on packet can be conbined properly/effectively 20 at the
reception end. As shown in FIG 7, when the packet period of the
re-transm ssion packet is set to L same as that of the already 7ty ghisHill t ed
packet, the information anount included in one packet becomes n X m

Accordingly, it is 25 possible to transmt_n:t

conparison to the information amount of th | ready transmtted packet.
Therefore, as shown in FIG 7, such a packet configuration as that the
sanme i nformationg]j [ ated n 1ine f or, exanple. Further, also.. S
case, 30 it is p%iséﬁ%ﬁegﬁtﬁg gé? oﬁlﬁ?iaﬁqoé'rel_gﬁ%ﬁggeilﬁs% ?ﬁoﬁgogﬂo’ﬂ‘lgfc’h‘
exanpl e of packes, wanfgagkeat pepidd i1h&etase Wher e tHgdbyangpession rate in
re-transm ssion |s_increased inton x M In this case, 2 4 DEC 2094 -23
differently frontRHRFMAIGFE GBSLRT bitF lslesd 1BsORBRAFKET RIEGEhegsandn figcket

period is set t%}ké@-ofT%ﬂaeQireéﬁf t ¢ dHsRiREH 0P BNt pic%k!rl%’?l},” i{he
packet is the sane mas that of the already transmtted packet.
Accordingly, dit Bsipegsusdiebte comeumbithe shagde ngl xeady dadpsmitibedii tted

packet, with the single Jiey £ARSEI 551 O DAGKELCLLLG! intehiLy akeLhesyqepti on

ezr\:,]-timas anmount of infornmation in
a

end. FIG 9 sho one enbodi e an "ARQ contT ow’in
case where upli nkt sthe wdiceprsohyerdd). reception is performed such that a
signal transmtted from a _nobile station is received by a _plurality of

base stations sinultaneod<fy 9nsmoﬁ’§cﬁ@{°°fl%‘3ﬁ%?d%§iad’n@5a€ﬂnt e

station generat el dine AGHINACK; 81 gnalseandhesendsl ik tHitd BRvEBBILE Station
as a feedback signal, and the nobile 15 station perfornms re-transm ssion

control by udi ngreePtimek/iRARRrEpHrRA WickefhBy & helgrak drenyméttedsirom
stations (the nymhat; Qf d2@:BASEs SIAd VY v a plurality of base
stations simultaneously in CDMA packet transmission, each
base station generates the ACK/NACK signal and sends it to
the mobile station as a feedback signal, and the mobile
15 station performs re-transmission ceontrol by using the
ACK/NACK signal given by the plurality of base stations
{(the number of the base stations: M).
In FIG. 9, the mokile station transmits a new
packet or a re-transmission packet from a transmission
20 buffer thereof (in a step S101). Each base station
receives this packet (in a step S111 or $121), demodulates
it (iﬁ a step 5112 or S122), determines existence/absence
of error {in a step S112 or S123), generates the ACK
signal (in a step S114 or S124) or the NACK signal (in a
25 step S115 or S125), and transmits the ACK/NACK signal to
the transmission end (mobile station) and a host station
{(in a step 5116 or S5126).
Thus, same as in the case where site diversity
is not performed, each base station sends the ACK/NACK
30 signal to the transmission end (mcbile station) as a
feedback signal. Also, to the host station, the ACK/NACK
signal is transmitted, and, further, when the ACK/NACK
signal is the ACK signal, the demodulated packet is



In FIG 9, the nobile station transmts a new packet or a re-transm ssion
packet froma transm ssion 20 buffer thereof (in a step S101). Each base
station receives this packet (in a step S111 or S121), denodul at dsb UG Zqﬂﬁn
a step S112 or S122), determi nes existence/ absence of error (in a step
S112 or S123), generates the ACK signal (doay-a step S114 or S124) or the
NACK signal (in a 25 step S115 or S125), and transmts the ACK/ NACK si gnal
to the transm ssion end (nobile station) and a host station (in a step

S116 or S126). ThpshsSidfe@shbPetfgncase where site diversity is not
perfornmed, each base station sends the ACK/NACK 30 signal to the

transmi ssion end (nobile $hat hoa} satdidnedagbarrinegyndletharser 2ot tHe host

station, the A [ ;LS | t : f

AKI NACK o1 gnal P10 I ARt st e Ton S S e HainiEhs; MRETudRar 0,
-24 transmtted {8&sefaynn [he<hpst vt atkopiged Bs Niides whebh®r3r. not the
ACK/ NACK signals sent froamthe M base stati %ﬂs I ncl ude .not, less than n (1
5 n:5 M ASK sPBRRICYiless Shep ALK SEnahanahotr $ &Y Bnin® if YR gnal s

are received (ingazsfepit S584brebhin&d dker Mhaedohdiitl dtea desretl ad ed
packet is properly received, and then, the ACK (host) signal is

transmitted, butprepenlomereivsd, tarth theacKtbpghek s(hast) FégBRYets (in a
Fecei ved, and. thETRARR (s E Y1 4har TN Fanem Tred: s cadhobice Sratton’
as a feedback sigonalvéd n{ia st epeSl34)3) Edchibadetsimiricsh thetethes this
RGO NACK (Na5) BBl (1 ReBEP, VAT, FrRb Lk, -l L LAEEhS IS5
(host) is used anpogt}f heigrespeast kyendmired, to each base station as a
| | feedback signal (in a step S134).
Each base station receives this ACK/NACK (host)
signal (in a step S117 or $127), and utilizes it for
15 management of a reception buffer thereof. Thereby, as the
same ACK/NACK (host) is used among the respective base
stations, the same reception buffer management is enabled
between all the base stations.
On the other hand, the mobile station uses only
20 the ACK/NACK signals sent from the plurality of base
stations (the number of base stations: M) as feedback
signals, and performs re-transmission control by the
determination same as that in the host station. That is,
when not less than n (1 €£n £ M) ACK signals are received,
25 it is determined that the currently transmitted packet was
properly demodulated at the reception end, and the
transmission packet is set to be a new packet (in a step
$104), but, when only less than n ACK signals are received,
it is determined that the currently transmitted packet was
30 not properly demodulated at the reception end, and the
transmission packet is set to be a re-transmission packet
(in a step $103) so that re-transmission will be performed

to the reception end.



stations, the sane reception buffer managenent is enabled between all the
base stations. On the other hand, the nobile station uses only 20 the

ACK/ NACK signals sent fromthe plurality of base stations (the nu(rzi@[]m)fmm
base stations: M as feedback signals, and perforns re-transm ssi

control by the determ nation sarre as that in the host station. That is,
when not less than n (1 < M ACK S|g‘r?a5|s are received, 25 it is
determ ned that the currently transmtted packet was properly denodul ated
at the reception end, and the transm ssion packet is set to be a new packet
(in a step S104), but, wASRTERYy qVeds WhRANURLNEK Sitgnsiyeapétyecei ved, it

s determ ned thalc «%%%091“ i5eBL Yo RN B! RlsRAcknts Ho8naGagl1 pr oPer Y

denodul at ed at eption en and transm ssi on pac Is set to be
a re-transm ssi ostataicketcan( parﬁozsn e:]@tsm)lawommaas rt@ exansenssi/ahsanicel be

performed to the reception_end. 004 -25 T reby even en uplink
site diversity e&nngoﬁeJr’?Oﬁeﬁ%@EnF#@ hoRgP G’sct n &id-Rodid 1e

station can per f@ﬁdﬂﬂﬁi & patfons @sttr@ngmgge@eefoah&@mcen@ép@m&eﬂyer ror
i ndependent|ly. Especially, as the nobile 5 statjon can perform

re-transm ssi on €bHGWI Wiaﬁ&éﬁénﬂé?\tal Y ingilt AetereEnatieg fePmathe st
Colormnation liomedm MY e yis e i b3ehORSI Hldtdsd RECUENLy PrAfesST Ng

del ay, and, also uce n anou he “necessary

transm ssi on bufdékss. &Oﬁﬁetbwely tr@delceaynbemaumas:éf wher ecda®atyyo - errors
caused by the poor channel cpn g tion, transm ssion/reception buffer
control is differeH HESAe8n Y #%rsm)bl | e station and the base stations. In

order to degl wth such @Fwaser, ithds pRSSbel & tded whril, MBoei 8015 used in
each base station, and, a control_is added such
errors caused by the poor channel condition,
transmissicn/reception buffer control is different between
the mobile station and the base stations. 1In order to
deal with such a case, it is possible that, a timer is

15 used in each base station, and, a control is added such
that, when a packet stored in the reception buffer is not
received after a predetermined time has elapsed, the
packet is discarded, or re-transmission request for the
packet is sent to the mobile station, for example.

20 FIG. 10 shows one embodiment of an ARQ control
flow in which, in a case where uplink site diversity
reception is performed such that a signal transmitted from
the mobile station is received by the plurality of base
stations (the number of base stations: M) simultaneously

25 in CDMA packet transmission, the host station of the base
stations generates the ACK/NACK signal, and transmits it
to the mobile station via the plurality of base stations,
re—transmission control being performed thereby.

When receiving a packet (S151 or S161), each

30 base station transmits the packet to the host station
{S152 or S162). The host station receives the packets
transmitted from the plurality of base stations (S171},

combines them together (S172), demodulates the thus-



that, when a packet stored in the reception buffer is not received after a
predeterm ned tine has el apsed, the packet is discarded, or

re-transm ssion request for the packet is sent to the m)blle stau@ﬁgz]] r
exanple. 20 FIG 10 shows one enbodi ment of an ARQ control flow in whic

in a case where uplink site diversity reception is perfornmed such that a
signal transmitted from the nobile statio®&s received by the plurality of
base stations (the nunber of base stations: M sinultaneously 25 in CDVA
packet transm ssion, the host station of the base stations generates the
ACK/ HACK si gnal , olatrmﬁ.rtathrisnrffbmation tBlU75e, n@b@l@érﬁme@nthiaamlh/éﬂﬁﬂmral ity

of base stations re-t rans on control rfor th When
recei ving a pack&td él?_fc&r J1 Qé% anéﬁl a 1g Gl oﬁ‘i?Panﬁﬁjé
packet to the host7stat ipagh 653.525@1;1%1:16%)3@1%@ hosd tshaticenanseteiages the

packets transmtted fromthe plurality of base stations (S171), _conbines
them toget her (Si17m9 AGHBEEI atgrak Heambseshaspetatgon - 653b0hiHéD)

i nformation (S17 dg%l;%,s%g’?g ﬂ%% é%C%Eac éﬂlgi@%t%%%d'(@ﬂéé’ nd

transmt it (Sl a 'base station receives the
thus-transm ttedsl&dne ACK/ NACK signal fromthe host station (S153 or

S163), 5 and transmts thi si na to the nobile st o 64)
The nobile station recei ve: JC?/%%O& §ﬁ8‘lajsve§ qtﬂﬁ ééé?é}r(aﬂw

base stations, copkhnes tﬁl@@‘hiﬁ& 2f reyd @Qhemﬂx@e&oﬁﬁﬂnﬁé%héﬁléﬁ)tﬁ)lo I'n
this enbodi nent, as the packets fromthe %I urality of base stations are

conbi ned t oget he?nd tdrEeEnrEhRERINAGE (43P ecei ved packet is effectively

inproved.  The ACK/ NACK signal; genssadGndy ggetﬁ@sga@é&rsl @BohSthe
transmtted to the nmobile station via the plurality of

plurality of base stations are combined together, the
reliability of the received packet is effectively improved.
The ACK/NACK signal generated by the host station is
transmitted to the mobile station via the plurality of

15 base stations which perform site diversity reception. The
mobile station performs re-transmission control by using
the same ACK/NACK signals transmitted from the plurality
of base stations.

FIG. 11 shows one embodiment of ARQ control flow

20 in which in a case where downlink site diversity reception
is made such that signals transmitted from the plurality
of base station are received by the mobile station
simultaneously in CDMA packet transmission, and, after the
plurality of base stations (the number of base stations:

25 M) receive the ACK/NACK signal sent from the mobile
station as a feedback signal, the respective base stations
transmit the ACK/NACK signals to the host station, the
plurality of ACK/NACK signals are combined there, and then,
re-transmission control is performed.

30 When receiving the ACK/NACK signal from the
mobile station, each base station transfers the ACK/NACK

signal to the host station (S192 or 5202). When receiving

not less than n ACK signals (1 € n £ M}, the host station



15 base stations which performsite diversity reception. The nobile
station perforns re-transm ssion control by using the sanme ACK/ NACK
signals transmtted fromthe plurality of base stations. FIG 11 $ghobi dHe
enbodi nrent of ARQ control flow 20 in which in a case where downlink site
diversity reception is nmade such that signals transmtted fromthe
plurality of base station are received by‘2t’h‘e nobi | e station

si mul taneously in CDVA packet transm ssion, and, after the plurality of

base stations (the nunber of base stations: recei ve the ACK/ NACK

25 M)
signal sent fronf?®HEFTHOIGS &hast BRf o ek LY e PRI Sisgh@P Ckehewd ®spect i ve
base stations C}évﬁﬁ%é?lg e ACKANNCK 111 RBE et Ot 4 D105+ St 8hd Ok MK

plurality of ACK/I ignal's are conbi ned there, and then,
re-transm ssi on gogmalbltd depdfKothest) 3G2Wheand e8212)i ndputhewh@K/ NACK si gnal

fromthe nobile {]. h e..stati transfers . the A si gnal
to the host stat f%%\gj(\}ﬁ&ngr%gs%gg%t e?]] ?’gléef%/ n%les'n(}t%el ggg{%@%ﬁ?’hﬂ(
signals (1 <5 n detddmirtdre thast tsé adirren2 14 DEG 2004 e padRbermfasd hat
the currently transmtted packet was roperly received at the nobile
station, sets thRTPRIGNAGRCEIVERATT tﬁ‘egéno%@(e(ﬁB%HO"('S?fisaﬁHeS’?q%I‘fA%t,

when receiving ondyal 6ss HehBACR Sl qRah s, atdeshopt. station 5 detern nes
that the currently transmtted packet was not properly received at the

nobi | e station, sets the ABRIRATK asigifaklusabet WK Kassstsfatsog and
S213). Thereby, érfcﬂﬁn' rd%Lf'& fi@%-%g k f.qraing link site
diversity transn?t t he lsz?ume 8 %?ﬁ/ Si gn%FQQ%E%% l%oggfabf%%)%at t he
mobi | e statildn 36K/ NkKisigeiafe, diversigogséblecthafThehgmepéne staeidd on is
not limted to the %btov.e-de%cri bed enbodi gen%s, and variations and
. can obTaih sité diversity effect:
The present invention is not limited to the
above-described embodiments, and variations and
modifications may be made without departing from the scope
15 of the present invention.
The present application is based on Japanese
priority application No. 2000-191789, filed on June 26,
2000, the entire contents of which are hereby incorporated

by reference.
20



nodi fications may be nmade w thout departing fromthe scope 15 of the

present invention. The present application is based on Japanese priority

application No. 2000-191789, filed on June 26, 2000, the entire contents

of which are hereby incorporated by reference. 20 -28 WHAT | SZ%;¢INED | S
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2 4 DEC 2004 1. A conmunication nethod _genprising the steps o C 2004
transmitting an ACK signal indicating that a recei ved packet includes no
error or a NACK signal indicating that the received packet includes error
froma reception end to a transm ssion end, and performng automatic
repeat requestpab) 1obtAIMEN ZSeliability of the received packet when
denodul ating it at the reception end; a c) reporting fromthe reception end
to the transmssion end the reliability of the received packet, utilizing
t he ACK/ NACK signal by using not less than three |evels d) determ ning
whet her or not the received packet is to be stored for the purpose of
conbining it with a re-transm ssion packet, based on the reliability of

t he recei ved packet obtained in said step b), when it is determ ned that

t he received packet includes error, and e) performng re-transm ssion .
control based on the dgterﬂi?aﬁﬁﬁﬂcﬁfﬁhhimetb@ﬁdcgmpg}aipg_tbezﬁﬁﬂﬁﬁ 2004 _2c
2. The method as clainmed’in claim11, further

of:

a) transmitting an ACK signal indicating that a

received packet includes no error or a NACK signal

i a
indicating that the received packet includes exror from

» . y -n'
reception end to a transmission end, and performl g

automatic repeat request;

b) obtaining reliability of the received packet

when demodulating it at the reception end; ang

c) reporting from the reception end to the

n end the reliability of the received pac
han three

ket,
transmissio

atilizing the ACK/NACK signal by using not less t
levels

d) determining whether or not the received
£ combining

n the

packet is toO pe stored for the purpose O

it with a re-transmission packet, based ©

ity of the received packet obtained in said

n it is determined that the received

reliabil

step b)., whe

packet includes error; and

e) performing re-transmission control based on

the determination made in said step d).



s f) determ ning based on the conprising the steps al reliability of the
recei ved packet whether ON not the received packet is to he stored so as
t0 be conbined with a re-transm ssion packet, when the received LpdkHb
includes error. The nethod as clainmed in claim1, further 3. conprising
steps of f) performng control of a transm ssion paraneter at the

transm ssion end based on the ACKFHACK signal transnmitted fromthe
reception end a_ A communication nethod in a nobile conmunication system
perform ng power control at a conprising the stepsN%f:.§%%ansnission end,
transmitting an ACK signal . indi catifes thatcazif) 1, NAEKtsicgnal received
packet incl udés ﬁ%eeWFgPQﬂ %ﬁ“é&ﬁ%ﬂ%ﬁng that the receiyedipacket includes
error fron1ﬂa:reggp%%%néygbgooﬁ.ﬂka@shéSEiﬁhﬂénE?5§ﬁHCber#orning request;
and aut GrRtFt Fépeat requ r b) storing ? big%g%%eqfchhaufﬁcemwed ACK/ NACK
si gnal's whi ¢chan e rexpriessed facabtefeBS than"three i of the packet at
llevel s according to the reliability, fhestkansmi gsi dre emDHRESr m ning a

| evel ofrecenweni g@dight stat&®i itt Re transnission |ine, %eﬁigpg{ng contro
of a transnj ssion pag%ggsgﬁgr 9aun¢ielti,zi~f.nhgratt}1€e§s@m%-h\ée ffhe ACK/ NACK s'
finals ofitRe?® fus-"stored history and a transnission power contro

si gnal , @gglga@g(gf&@g_re-transnission control based on

2 The method as clsimed 1in claim 1, further

-

CO]“P._’ = = n )] t,I OJL ox =]

' i 1 r t+ion end.
the ACK/NACK signal transmitted from the recep

2 . eyl 4
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the transm ssion paraneter. 2 4 DEC 2004 -30 5. The nethod as clained in
claim4, further conprising the step of ¢) re-transmtting a re-

transm ssion packet re-built so as to be able to be properly combi h¢diEd gy
an already transmtted packet at the reception end, when an information
transm ssion rate for transm ssion fromthe transm ssion end is changed

t hrough the transm ssion paraneter control™at the transm ssion end. 6.. A
comuni cation nethod in a nobile conmunication system conprising the
steps of: a) transmtting_an ACK si

ngl _indjcati.,ng_that. r ' packet
incl udes no error or a NAEK sT%é’iet%Pad?%a‘f'aﬁﬂ“efith ?ﬁéem?é%e?gg{ %gcket
includes error, £5QmiainheeePtdp VHdct Ord-draReAtEshen @rd, and performing
automatic repeat request; and b) when uplink site diversity reception is

performed such ttwansmisisipal pagkesf Heabeikt a3q Gifs tosPemallend8ubfy receive a
signal transmtted frama _npbj | statlo rat L Rg; CKLNAGK: signal s
at the plurali typr?ﬁe é’sgogecli??cg#sl,sgha%é lr%%?rﬁett?%ﬁgﬂ%#é% :[%O the nobil e
station and a hoghe Stetlep@iof edidie Wienr ahi iyf mfmatdse tstmdnissgont he¥e t he
nobi | e station as the transm ssion end using the ACK/ NACK i_‘i gngl s fromthe
plurality of basEOT SEEATSBASSAPR e GPRi REFTRASSANENFRY| bh TEREFSI . 7. The

met hod as cl ai neg, ] ' £ 4§ 8k FRFd S NG ohheost£P tole c) generating
t he ACK si gnal aﬁ%}:&%iﬂaﬁ%ﬁ '?tr?ng %t tog gach base station fromthe host

station of the pramshigsionf ebhdse stations, when the host station receives
the ACK/ NACK signals fromthe plurality of base stations which include not
less than n (>_ 1) ACK signals. 2 4 DEC 2064

6.. A communication method in a mobile
communication system, comprising the steps of:

a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
indicating that the received packet includes error, from a
reception end to & transmission end, and performing
automatic repeat request; and

b) when uplink site diversity reception is
performed such that a plurality of base stations
simultaneocusly receive a2 signal transmitted from a mobile
station, generating the ACK/NACK signals at the plurality
of base stations, and transmitting them to the mobile
station and a host station of the plurality of base
stations, then the mobile station as the transmission end
using the ACK/NACK signals from the plurality of base

stations and performing re-transmission control.

7. The method as claimed in claim 6, further
comprising the step of ¢) generating the ACK signal and
transmitting it to each base station from the host station
of the plurality of base stations, when the host station
receives the ACK/NACK signals from the plurality of base

stations which include not less than n (2 1) ACK signals.



-31 8. The nmethod as clained in claim®6, further conprising the step of c)
determning at the nobile station that proper reception Waéﬁﬂﬁmaﬁimwd at

the reception end, when the nobile station receives the signal s
fromthe plurality of base stations which include not less than n (_> 1)
ACK signals. 10 9. A comunication nmethod.j.n a nobile conmunication
system conprising the steps of: a) tran§%%ﬁj ng an ACK signal indicating
that a received packet includes no error or a NACK signal indicating that
t he recei ved packet includes error, froma reception end to a transm ssion
end, and perforning autorgati Che apstdfod equessjimeahdnlslaimvhefwihehk site

diversity reception is  perforned such that a plurality of ba stations
si nul t aneousl y r EPEPYES HGit§RaFteR diis @) t FEEEFT UMY ﬁﬁbﬁ’ee mog}lg‘t%i on,

generating the ACKLNACK é{ﬁnﬁkgﬁéagﬁﬁtﬁl@gaﬁi@%eﬁgrﬁg@ P uwrl ity of base

stations, and, transmtting plurality of base stations the sane

ACK/ NACK si gnal srecgpneoat e byhehet o Horgliat seatish trleeeiPds lnest ation. 10.
A comuni cation nethod in a nobile comunication system cqnprisin%bthe

steps of: a) trafHSMPBEKngigpleckrenge plvgrdaty mef Lese ataticds wBdChacket
i ncludes no errar, 9t,48 g@{}iégégQﬁgn%Q ?pqgcggkrgﬁﬁggqg_the recei ved packet
0

I ncl udes error, froma 'réeception end ansmi'ssion end, and perform ng
automati c repeat request; and b) when downlink site diversity reception is
2 4 DEC 2044 perfornmed such that signals transmtted froma plurality of
base stations are sinultaneously received by a nobile station,

denodul ati ng a received packet at the nobile ) .
-7 9. A communication method in a mobile

communication system, comprising the steps of:

10 a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
indicating that the received packet includes error, from a
reception end to a transmission end, and performing
automatic repeat request; and

15 b) when uplink site diversity reception is
performed such that a plurality of base stations
simultaneously receive a signal transmitted from a mobile
station, generating the ACK/NACK signal at a host station
of the plurality of base stations, and, transmitting from

20 the plurality of base stations the same ACK/NACK signals
generated by the host station to the mobile station.

10. A communication method in a mobile
communication system, comprising the steps of:
a) transmitting an ACK signal indicating that a
received packet includes no error or a NACK signal
30 indicating that the received packet includes error, from a
reception end to a transmission end, and performing
automatic repeat requesf; and

b) when downlink site diversity reception is



station, generating the ACK/HACK signal, and transmtting 5 it; and c)
when a host station of the plurality of base stations receives the

ACK/ NACK signals via the plurality of base stations which incl udz DEEt ¢Less
than n (_> 1) ACK signals, determning that the plurality of bab az{] ons
10 perforned proper reception, then re-trapsm ssion control being
performed at the plurality of base stations. 15 11. A base station using an
ACK/ NACK signal and perform ng automatic repeat request, wherein said base

station part!cl pal | pky Sifg diyeesi tyrsmhctb@tedm Bl plathiyyof base
stations sinultaneously receive a signal 20 transmtted froma nobile

station, said baseadatitaniocomre simgltangrarstlygeeesiatecngyt Aemarid/eHACK

signal and transmtting it to the nobile statio nd tQ _a station;
and 25 a part r&8k&iiAThg SeRedetHd? ACKFRRACIE ipé‘ﬁg?gfar or%%et QB%%& station

of the pl ura'itgtﬁié}ﬁs eRb AL ORF tn3023R/ NS ENSL Atdreh tushBgi aningCK/ NACK
signal and performng dutomatic repeat request, wherein said base station
partici patess uplitnkarsdite diversity such that a Z 4 DEC 2004 -33 plurality

of base stations sinultangously receiv ' ransiditited Jkrgmea nobil e
station, said base stati 5‘; Wﬁ‘(?)lbr{rp‘s‘r %&%ﬁggtg‘t%%?ﬁ chtre\s erri r%g?gor ecei ved

packet to the B3thesdnStraicegteoftidhaCB/NACKitigrafl shase Steatrlonslitthd a part
recei ving the common ACK/ NACK signal from the Bost stationzofl tﬂ&
plurality of basé B23eigasicRAMNIGRASEERFE MP (Less than n(271)

signals, determining that the plurality of base stations
10 performed proper reception, then re-transmission control

being performed azt the plurality of base stations.

15

11. A base station using an ACK/NACK signal and
performing automatic repeat request, wherein said base
station participates uplink site diversity such that a
plurality of base stations simultaneocusly receive a signal

20 transmitted from 2 mobile station, said base station
comprising:

a part generating the ACK/NACK signal and
transmitting it to the mobile station and to a host
station; and

25 _ a part receiving the common ACK/NACK signal from
the host station of the plurality of base stations.

30
12. A base station using an ACK/NACK signal and
performing automatic repeat request, wherein said base

station participates uplink site diversity such that a



16 13. A base station receiving an ACK/ NACK signal and perform ng
re-transm ssion control, said base station 15 participating dowlink site
diversity such that the ACK/ NACK signal transmitted froma nnbil3 S@ﬁihﬁp
is received by a plurality of base stations sinmultaneously, sai&

station conprising: a part transferring thg_received ACK/ NACK signal 20 to
a host station of - the plurality of base stations; and a part receiving a
signal concerning the ACK/ NACK signal fromthe host station of the

plurality of ng§}§ff¥§ %@Sbagémg a E%%En@£ﬁbf€%ﬁ%ﬁﬁ§§§nfﬁﬂé@@ec9n§fqﬂai
transmitted from a mokile station, said base station
comprising:
a part transferring a received packet to the
5  host station of the plurality of base stations; and
a patt receiving the common ACK/NACK signal from
the host station of the plurality of base stations, and

transferring it.

10

13. A base station receiving an ACK/NACK signal
and performing re-transmission control, said base station
15 participating downlink site diversity such that the
ACK/NACK signal transmitted from a mobile station is
received by a plurality of base stations simultaneously,
said base station comprising:
a part transferring the received RCK/NACK signal
20 to a host station of the plurality of base stations; and
a part receiving a signal concerning the
ACK/NACK signal from the host station of the plurality of

base stations, and performing re-transmission control.



