-1 TITLE OF THE | NVENTI ON COMMUNI CATI ON SYSTEM EMPLOYI NG AUTOVATI C REPEAT
REQUEST 5 BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
i nvention relates to packet transm ssion enploying automatic repeat
request (ARQ under environnent of nobile comrunication. 10 2. Description
of the Related Art Recently, as the Internet has widely spread, a denmand
on data conmmuni cation under nobile comunication environnment has increased
remar kabl y, and, achi evenent of 15 nobil e conmuni cati on having a hi gher
data rate and a _| arger_capaci &1 n those of a next generation nobile
conmmuni cati on sygﬁé@fﬁ&m%ct ed. In data communication field,
as data transmission at vafdvinIgatracy aeTEanEMaLal Ing ATOMATTC CREFRAT
required, a packet 20 transm ssion systemin which data is divided into
packets of fixe®EQHEBF mati on anpbunts which are then transmitted is
effective. Further, in a data conmunication field, error free transm ssion
must be guaranteed, differently from 25 voi ce conmuni cation or the |iKke.
Accordi ngly, ®ut @MKGROUN@ﬁB’aHHEedN@NTIO&RQ see "Automatic repeat request
error control schenes, Li nd M J. MIller, |EEE
Trans. Commun. Mag., voI SI22 Egﬁlg %7t§%:fne)en%§§ Is essential. In ARQ a
packet encoded with an errmie 3edeneciioemciaoe raddédStbO&DaQHe@r mat i on
signal sequence is transmtted froma transm ssion_end ,
reception end, &TPBSPLaRLTR S%WFJHYPBHU%%EOW%"% ﬁgpﬁ kﬁ?q%&né%g(ﬁt owar d
the transm ssi O”u‘?x’a@r""@ﬁ{h@ér&@nth@ff hepn & atbchunication.
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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 mobile
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 1is
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 vputomatic repeat request error
control schemes," S. Lin, D. J. Costello, and M. J. Miller,
IEEE Trans. Commun. Mag., vol. 22, pp. 5-17, Dec., 1584)
is essential. In 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 mace

toward the transmission end when error has been found in



-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 until no error
is found in the 5 reception end. Thereby, error free transm ssion can be
achi eved. However, according to ARQ such_g.re- transm ssion 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

problem Hybrid ARQ jN WMULHSEEOF bPRRRABI Lhé Vel for edueedias codesulrt of
enploying a forward error correctlon codé in addition to the error

detection code ibe ptcmm@smlybem@, ARG packatiesomygech Fhewk®th the 15
re-transm ssi on packet. i ALt # n ket ,
and Type-11/111 ﬁag&w%ﬁlﬁq1 éu8€{ 42 [A8el Bk {filsﬂlﬁ%ganhééiﬂ’ e

ransm ssi on pac i's not “identical to

the initial tragsds separntiackes. rdapEa'It}epbuhthnl@Iyem Beefowrdel s Udl® t hat
when a received packet includes

r rece 0 ket is
stored, and, %fté?c%P?%PQr%%%n1g§ fo 5”p§5ﬁ8 %sgré%%yégﬁgggotHggﬁgﬂﬁackets
are conblned t 0ggtRe&vesynbol ~by-symbol . Ther eby, packet conbi ni ng such
that a signal-to-noise ratio (SNR) can_be inpraove achi eved (see
"A Diversity Conbining DS/HSDIgK gy sEeFRIH NG 38 éﬁﬂvo?ﬁ@?&héﬁ encodi ng and

Viterbi decoding ' egt% é{mque EEE1Jnafs. aVehanderhol .
vol . 44, No. 2, t §%@§Q§%§§reﬁg c Cﬁ ?Ee ot her hand, in

Type- 117111, or|gonahtccmkﬁs|nptré§tb$ﬁﬁFquYboﬁﬁﬁn| HP A9 aPr eady
transmtted ﬁ@ t 39 anglcgn 15 %B%q%ﬁéé afy Q%ﬁl‘é?kaM? b A@eBUNCEHT @€ddYy t he
di fferent punttu Fﬁa erh PTher is possible to inprove the
coding rate (seet RBbEveonmEﬁlpmoblpmncmxhnmﬁ ARQ in which error
probability is reduced as a result of employing a forward
error correction code in addition to the error detection
code 1is proposed. Hybrid ARQ includes Type-1 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 "A Diversity Combining DS/CDMA system with
25  convolutional enceding and Viterbi decoding,” 5. Scuissi
and S. Wicker, IEEE Trans. Veh. Techol., vol. 44, No. 2,
pp. 304-312, May, 1995).
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, -3 |IEEE Trans.
Commun. vol. 36, pp. 389-400, April, 1988). Further, according to

| M- 2000, information transm ssion of maxi mum 2 Mps is rendered. However,
a higher transmssion rate is needed in consideration of 5 future demand.
Therefore, enploying of a variable rate sysi.em such that the transm ssion
rate can be inproved w thout w dening the frequency band by changi ng the
nodul ation | evel and coding rate appropriately when a situation of a

transm ssion chapget st icekmch oryol s 350 bei. ngBSWLﬁIﬁ edkp(riée 1988)f .or mance
of Synbol Rate and Modul ation Level Control | ed Ag? | v 8dulgtion

System", Toyoki Ue, Sei iEsHth8gapafcohdNGPi Aifkc 2%hni cal
Report of IEICE . 7 Seling C§%5m§§ﬂlﬁp§95m%% is '\/Eé/mdér%‘%ﬁ) HbEWELBEl .aWi th

regard to ARQ enp oyl ng a variable rate system a study has been nade
(see "Type-|I1 bghelrmrsarneneousmﬂge p«memd@@ BRI ISR ot wi t h

Adaptive Mdul atio S , i i a v2R hi k
NbrPnaga an YuEFgBE% 3 %ﬁqua WE #ﬁﬁéfié ?ﬁbd? I'El CE, %%869€€é e

RCS96- 20, My, 1896}emAoesh dibag ﬂﬂetnratrtnnussuodyraae caarr é‘@epmp@ﬂvechd a

situation of a transm ssjon chanpel .is est] a result
of the estimati oHithPahstdnigH ﬁﬁ?aﬁEEQﬁ%Fc g ¥he %§§§ gt?on | evel s,

coding rate and gyphohri&d Sl aflt @cbdﬂmckat%aﬁprmbnelaﬁdi@r whanda in
consideration of comonality with | Mr-2000, IS a ndi dat e
as an access net Bdguahnen Qf<ﬁoﬁﬁé§PWéS?¥Rﬂnﬁnﬁﬁge§flst?%ﬁ&ﬁ#&é&°§% %%mer
control and ﬁﬁteb@&ﬁgr§tﬁdi&@%%@eaﬁﬁerf@£ﬂﬁﬁﬁloEOSﬁﬂMm.RMﬁd1aN&QIS

dermanded. According a same_frequency is used in c

other users. Actordilatign Lewed §oponetledrifaPtiNgny ?%&ﬁﬁ?%gg%gsmrs
Toyoki Ue, Seiichi Sampei, and Norihiko Morinaga,
Technical Report of IEICE, SST95-21, Cs895-28, RCS95-30,
May, 1995). Further, with regard to ARQ employing a

15 variable rate system, a study has been made (see "Type-11
Hybrid ARQ Scheme using Punctured Convolutional Code with
Adaptive Modulation Systems,”, Masashi Naijoh, Seiichi
Sampei, Norihiko Morinaga, and Yukiyoshi Kamino, Technical
Report of IEICE, C596-27, RCS96-20, May, 1996) . 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
modulation levels, coding rate and symbol rate are
determined.

25 On the other hand, in consideration of
commonality wita IMT-2000, CDMA is a promising candidate
as an access method, 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 1is
transmitted, the number of users who can use the same

frequency band is reduced. Therefore, in order to prevent



transm tted, the nunber of users who can use the sane frequency band is
reduced. Therefore, in order to prevent -4 the transm ssion power from
exceeding a required one, transm ssion power control is perforned. For
exanple, a transm ssion power control signal (for exanple, a TPC conmmand
for increasing or decreasing the power at 5 transm ssion end) is
transmtted froma reception end to the transm ssion end such that the
power to be transmitted fromthe transm ssion end is controlled so that
power received t he_recept.i.gn ; t i r r, in CDVA
system as one fr’b'éaugﬁ%rilsr?ls Slfg Pg‘ggﬁ{%%ﬁng%égggﬁl%?tr% glivéfggtgf/ﬂ?s
perfornmed such tkabnssigaadrs gowem aoptrnlaliist peofobpad. stfari engmple, 2
received/transmtted in a tine overl apped manner. SU NVENTI ON
15 In ARQ an ACP%FR‘IE&@R%?%IPC’TW?ISEH?P’F% flgfj?znéﬁgsh%\{%n%%é% é-sHF%éfeedback
signal, and is copmensi enalintresedngsod &ateaelingi gialpdwer pe-a

transm ssion request. However, when the ACK signal is repeat edI%{?sent to

the transni ssbon teaasmissomEad £RaFr PR HEE0 fmthi T AR 2P UEYT o i s
satisfactory. On t%@etgglggﬁlt%ﬂ%'ﬁd enWN8hch e NACKeShehat 146 Deepeahet] yrerent

to the transm ssion en I's neans that the communication situation is
not sati sfact ory.fragcohdi transmigsionj eed ©f QOORETBLE8ENTC iTAENPPBRT 25 is to

nprove the transiission RerHr HANCE: by LLLGLLYBLY ok Iddrbiafie he ACK/NACK

signal in ARQ ATCO rcation nmeth according to the present invention
conprises the steps of: a)Fbhr@msn tini GEMANSYSUENs| gRaPne nEFEBIENRY that a 30

recei ved packet includes.no error_.qor a. j gqnal, . kpdicatd ng that the
recei ved pacigt iTTHS3 Eglﬁr?%‘? '+ from §l‘%® 1 erkBEHER
signals from a plurality of 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 satisfactory. 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 according to the present
invention comprises the steps of:
a} transmitting an ACK signal indicating that a
30 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 repeest request;



reception end to a transm ssion end, and perform ng automatic repeat
request; -5 b) obtaining reliability of the received packet when

denodul ating it at the reception end; and c) reporting fromthe reception
end to the transmission end the reliability of the received packet 5
utilizing the ACK/ NACK signal by using not J]ess than three |evels.

Thereby, the transm ssion end can perform™transni ssion control suitable to
a transm ssion situation according to the reIiabiIity of the received

packet at the 10 recepti end. .The q€$ er cQ e .step
of d) deternining based gﬁ fﬁ@aﬁﬁF?%HFﬂ1 ga¥¥ ef§§ éh{ﬂhether
or not the recei ygeh PdGHRIuliatihg Be §EQﬂﬁdre&@pa§thahB emmblned with a
re-transm ssi on packet, when 15 the received packet |ncludes er

Thereby, it can be prevent@d ZEREETHBY fravaidE TEEEPEIRR i 68c5ﬁ§ as a

result of using %réﬂ&ﬁié’%rp%ﬂcheh?é’ll%lllq\ﬁ’yr gkl abl | idaeifen goakéhation
with the re- transm ssion packet. 20 The nethod may further conprise the

step of d) perf oralhgieritive ACKY NACK raiemils SyoHSpag amt diesgt thpg three
transm ssi on end baggg on the ‘ACK/ NACK signal transmtted fromthe
reception end. TREY the transm ssion end can perform 25 transmn ssi on
paraneter setting sui tabl eThaxdavanshe ssraorsmisistivat eod et @edifagmt o t he

reliability of the received ket obtai.ned at St he, e n A
conmuni cat i on net5885?5?S%Pqnﬁéﬁigoacaﬁﬁﬁﬁgtat ofi sy3 %ﬁ%%§ﬁ§§f ?Ega%oll
anot her aspect ofactbeddfy ptEeseiy rienvenilony pr fibensepeiverd gacked| att the

transm ssion

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
so as to be combined with a re-transmission packet, when

15 the received packet includes error.

Thereby, 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 another aspect of the

30 present invention performs power control 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 -6 received packet includes no error or a NACK signal

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

Thereby, it is possible;t f Welg] Ci S 4 naRkMs$shon control by
utilizing the Acg%s\ﬁ](fkeed f%%?%ngﬁg%wﬁr%ng%gsi on power co?ﬁtjrol si gnal .
The met hod may f andbest oenprhasethberatesyecf perket einglaesi erray, afrom a

re-transm ssi on packet. re-bujlt so as ta bhe able t :
properly/effecti g@??"%b‘?ﬂ)ieﬁ‘éjldt\?/i ‘f‘ht’é?'f’sméSrségﬁyg?gan%n%f)?teééoggéﬁ%t at the
reception end, whgRoR&tild ddpcarmpbiosstd r amsin ssion rate fromthe

transm ssion end i s chan%gad t hrough the trrgﬁsm SSsi on rPar.amet er control at
the transnmiskion end. ThePeREriPRBIPRSEHE 8hde cHP BHopaPPy/ ef fect i vel y

conbi ne the al feggiéaﬂhé@@?rﬁﬁ t10d 202ParkalioM thdt heiTiimentthy AekAIAGK
packet so as to tain a highly reliable packet fromthe received packet.
A conmuni cati on séghall 4rd & YFIPEMESS EFMARSFatPBRISY st ccording to

anot her aspect of the pregent.jnveption, oMk $68Spdhen:St @aghel: 25 a)
transmtting an ACK signal |ncﬁbé(2'1t ?ng thr%ot a ree(_:ei_?/_ed packet includes no
error or a NACK pirgnabe tratiseitsisagnt bantidle hyessiveeimndhe ACRNNdes error,

froma. recepsion.end to 2 [LANSTLSLATLENG RREBErfaGmng automtic

repeat request;

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 controcl 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
automatic 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 plurality -7
of base stations, and transmtting themto the nobile station and a host
station of the plurality of base stations,,then the nobile station using
the ACK/NACK signals fromthe plurality of base stations and performng 5
re-transm ssion control. Thereby, even when the uplink site diversity

eception is periorped, (ha oS! shation.and.mmi Lfen siatienyeamper form

determ nation as to eXisténce/ absence error 1 ndependently.
Especially, in theafmbbil end@ $bati shatasn idf che péufatrifmy eft bafsn ssion
control i ndependentl for

Ly without itin final.det ' ' fromthe
host station. it StECpBRS] b “t(’}\p%f‘f‘%%?]r?/eﬁvauroé‘d‘d%%%E%@e@gpggl{del ay,
and, also, to redyghalberrdiece@ssSplyrsl BNBMHHSTace buhtsonanmdnper iSriivey
met hod may further conprise the step of ¢) generating the ACK signal and
transmitting Pt 6 &&8RSBEIBOSCRPEEALfrom the host station of the

plurality of base stationgyeMitgn bhenh@sén iRl el inrCei et ilvike SAGK NACK
signals fromthe plurality of base stations which include 20 not |ess than

n (>_ 1) ACK si gmaicepThen ks g fvayefur EhRhasinsirsecr R fehidf c)
determ ni ng at t%%a&gghl ?%it%ofbf?’{}’ét Ral « PhOoRaT; Jre&8PEL 0Bk yash RokheeR®sl at

the reception en station receives the ACK/ NACK signals

fromthe pluralitof packbtbasestiatepasdenih | Fobgdéahby , | E5$henBaPhlg 2 1)
ACK s gnal S1030 séa%gmnégafé %%nn%ggggngofe—ac%gﬁligsion contrel
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 according 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 that the
recei ved packet includes error, froma reception end to a transn ssion
end, and performing -8 automatic repeat reguest; and b) when uplink site
diversity reception is perfornmed such that a plurality of base stations
simul t aneously receive a signal transmitted froma nobile 5 station,

generating the A Hégg gl rat g bost fqation of the plurality of base
stations, and, t%ﬁ%snl t?ng fﬁbn1egﬁe p1ura|ipy of base stations the sane
ACK/ HACK signals generat é8d hsherhephbsk sitst ddnersithersRFIAMtEENsE&tion. I n

this configuration ackets fr he l.ur.al Ly basg ;ghations are
conbi ned togethef?kgﬁﬁmeﬁﬁﬁ¥%b3g£%taiéﬂﬁ%ggﬁ§{8%t89% tain %%ghly reliable
packet i nformatisaful Theesmdliy ecsbateon sispmlt heasanbt YEK/I408Ka Bdlyhks s

transmtted fromthe plurality of base stations .and. can rfor i y
reliable re-t?ansive§iPBn TVMEAILNT 1B ALHHAT SAETRH %%fﬁ%ﬁsgogkgtnn ile

communi cation sysgfreRnacsphiing @ rappkbestAaspest, ehdl herarpasenhgi fivent i on,
conprises the steps of:" a) transmtting an ACK signal uﬁgjcatin that a
recei ved packet ithel pllesahitierafobase ataNERSHHFaFaD® ARIMNESE SJ9PAE t he

received packel Iglidesq by ¥he Hodl drat KGRI Mechdol Lo Bistanan ssi on
end, and perform”ng ~auto i C repeat request; and b) when downlink site

diversity reception is pekforinied condhguhatiay gmackets afsiR (€d from a
St at on,  dentBul RARG1E T cBI T BAdtor a e ep Fe. CogehRE AoHEOI €
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 comrunication 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
automatic 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
(> 1) ACK signals, determining at the host station that

the plurality of base stations performed proper reception,



station, generating the ACK/HACK 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 |less than n
(>_ 1) ACK signals, determning at the host station that the plurality of
base stations perforned proper reception, -9 thereby re-transm ssion
control being perforned at the plurality of base stations. In this
configuration, as the plurality of base stations perform ng the downlink
site diversity perform 1r L §Si i ng: S| A CK
signals. Ther eby,%%feﬁ%b}{m%? Iter%rsplt%ghgg%&ga%ﬁg%{ogi %géfuge‘g%lefver SI t?g%wect :

Gt her objects anglhipalbey deataseestatidhe. present inventicn will becone

nore apparent fromthe 10 follaqw n etailed descripti read, |
conjunction with the acc%%snﬁgaghW%o%RFEFkﬁﬁf%%& %?Z }?él%
DRAW NGS FI G 1 ighlhusbratgsroraasg wher@oail iARKENASKI iddr siitgnaleréapn essed

by not less than three levels is generated, accordig&éo t.he present
invention; FIG 2rpnpusssiReecgosdiBdvierd 5ams defeliithed 9 acCor ding to
the reliability g%e?eﬁggeﬂ%?@tﬂﬁﬁ%eEtX*Egﬁ"ﬂén Beat £Cei vediiRrGketyi s to be
stored or to be discarded, 20 according to the present invention;, FIG 3
illustrates a casgfeltere a transm ssion end controls transm ssion
paranmeters according to an. ACK/ i | e 880 09 G- £CEPLHRN end as a
feedback signal, accordi nogt G t%gértgs%ﬁ f|nvetr?tri on; 25 FIG 4 illustrates

a case where bot prascACKINAGIKE icsi grial bhedoree tmeanes APBSTSMT powar t&ént r ol
command are 10 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
generated, 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-

3C transmit a packet at a transmission end when an
information transmission rate is decreased, according to
the present invention;

FIGS. 7 and 8 illustrate how to re-bulld and re-



utilized in conbination together, according to the present invention;

FIGS. 5 and 6 illustrate howto re-build and re- 3C transmt a packet at "a
transm ssion end when an information transmi ssion rate is decreased,
according to the present invention; FIGS. 7 and 8 illustrate how to

re-build and re -10 transmt a packet at a {g.ansm ssion end when an

I nformation transm ssion rate is increased, according to the present
invention; FIGS. 9 and 10 illustrate howto performuplink 5 site

di versi ty reception, sheh 4 haloxdeshonalc {4AR1EL bedend hafEra 0D [ € stati on

i s sinultaneously recei ved y a plurality of base stations, in CDVA packet
transm ssi on, aaoﬁodnm‘glcnm e spiesedn Iaheedsi sncreamzeds @CCerding i r at es
how t o perform dgag/nl i nk_si te 1e0td versity reception such that signals
transnitted fro BF%?%IFI ty'V6f "base stations are sinultaneously received
by a nobile station, in CI:M% pa&cketl 10 anisiistsiatr, haecor dieng ormmoup himnk
present invention. 15 DETAILED DESCR| PTI ON G:hTHE PREF a?LRI%D EI\/BCP é\@l\ﬂ's
FIG 1 shows B c6AtFofIYEHR Bt TECEPEASH R eEnd ahe 3 rEE8sT 6n end in
ARQ having a featipp 9f moenersabicignans AGMIAGKesL M| revicledcan be
expressed by not less than three |levels. 20 The transm ssion end,transmts
a new packet or @lurelirmnghitssicontpher®t. tie (HEAr BREBRY SrFBFEIEP O st ep
SI1). The recept i;0aoehdns CEFINRS phRLenPaGkRindich aasdep  S21), derodul ates
it, and, also, calcu ate Feliability of the denpdul ated packet so as to
obtain reliability 25 infoFHatildn ililnsaratep Mepn)o Pﬁfﬁ@%rdqwéléﬁf‘a?ht? he

reliability i&f()dyyékggty reception such that signals transmitted from a
plurality of base stations are simultaneously 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
S11). 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 $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 decodi ng, for exanple. In this case, as the
final path metric value is smaller, the decoded signal is nore reliable.
Accordingly, this value can be used as the_ Egliability information for the
recei ved packet. -11 Alternatively, it is a}so possi ble to use the power

| evel of the received signal nmeasured at the reception end, or the

sonal -to-interfehenos (alie, (S reasurad aleitheo (egeptd e ay, a so

be used as the r ormati on. I's case, the received
power is |arge @f ShR irsctivge,siignataneheudet ermithed rebeptidre endel pabil ity

of the received packet is_high, \Wen the receiv ower is ll,or SIRIS
small, it can be tr{’f’etséfgﬁiahé‘ﬁgfjrf&ieﬁgl%éep‘é?i%ﬁ]ﬁ t@q(}}? Pﬁ%s?re%dzggeéhgacket i's
10 low. Then, it jc80t8hMAGUNA A s5t BE S92 Ay tiel rgligisinitydet ection

code, for exanple, ether or not the denodul ated packet includes error.
Then, by usin§ a infesmetier-t e E¥ieoFager s e deCREVED R STernti oned 15

packet reliabili tﬂargtgg%gégfﬁ'\f@ﬁa&ig@]ahteéﬁ asS b tiymiREe tid@ntenw |evel s

is generated (in st and S25)°, ‘and is sent to the transm ssion end
as a feedback si grliabAdddyddhigthe neveived apackedy tis PREHACKINRCE Ssi gnal i s

expressed by two |levels.. In this cass. e sd ahal; thaying,t he val ue of
"0"/"1" is used f%ﬁcﬁﬁag eEgV%ﬁ ‘%ﬁ%%ﬁ%e%gx§§$e%%e of "érror in the packet,

for exanple, to deeserihetiothie thanwlisbi bitemt dhea recetived kasikgials | n
contrast thereto, according to the present invention in which the ACK/ NACK
si gnal expre§ ed nmore than two 25 levels is generated as nenti oned
above, "000" of the Then, it is determined in a step $23, 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 524 and S25), and
is sent to the transmission end as a feedback signal.

BAccording 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 is
detected and thus the packet has the highest reliability,
and, then, sigrals 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 "111" (NACK(0) through NACK(6)) are assigned corresponding to the
reliability 30 levels in the order therefrom as shown bel ow. -12 TABLE-I
RELI ABI LI TYACK/ HACKEXPRESSI ON HI GH ( NO ERROR) ACK( 0) 000 NACK (0) 001
NACK( 1) 010 NACK(2)011 NACK(3)100 NACK(4)101 CK(5) 110 LOMNACK(6) 111 Thus,
it is possible to generate the ACK/ NACK signal expressed by nore than two

| evel s. The abov&Ag %g?le-l shows an exanpl e of the ACK/ NACK signal having
8 levels. However?t

e"nunber of the lLevels may be set freﬁgﬁr_lhen__the
transni ssi on end|recei ves REIGARTKIRACK si gndl , 2édNaeKer i RERSIPR | t he
ACK/ NACK si gnal 10 expregses (RCEmorNACK. Whgmndkiie) ACK/ NACK0Si gnal
expresses ACK, tlhe transm ssion end del etes jth eady tirgasn tted
packet froma transm ssion bufﬁEr, and sets tﬁgﬁﬁﬁggnswi° ﬂ?ﬁ packet—tp be
urt

LI ACIY O T T

ST

a new packet (inl|a step S13). her, when [N€X{dtei ved |A3 NACK sigha
expresses NACK, 15 the transm ssion end sets [tNMEK(Ransni sqidd packet tp be
a re-transm ssign packet. Accordingly, when [ggeighng theg 108CK signal| the
transm ssion end{transmts a new packet. HoWapgEH, sWhen TgGgvi ng the NACK

signal, the trangm ssion end thansnits the rle~transwi-ssid packet—(the
packet sane NACK (9)

110
Lew 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 513} .
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 transmission end transmits a new packet.
However, 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 invention in

whi ch 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 transmssion end -13 transmts a new pggket or a re-transm ssion packet
to the reception end. In this case, the transmssion end transmts a
signal including an identification signal such that the reception end can

det erm ne therefég%%%@ﬁ%p%rnEDSEékﬂgﬁj%?:ai§e§tf5ﬂ¥ﬂ¥§%i95 Baklst r@ANEAESSI on

one (in a step e reception end receives the packet (in a step
S41), and det er ntaesptigromntine Thove-srertseontte txiewmisséani od si gnal ,

whet her the packet is a new one or. re-transm ssi; 2 (i Q. t §42) .
Wien det er mi ni ngtIBR IS Fhélggﬁgiﬁﬁé}ﬂéigﬁe?ni%g%§%£§%0g220§h€% %is%pgceived
for the first tigBattf Glcepnl o paidtdson desepniooe adedeff comt Weethett theep.
However, when determning that the received packet. is a rzétran m_ssi on

one, the recépti BACKEhATENPRReSN® % HAEKEFAWFTH IR C6Pr E5Pohdi g packet

15 (already tranggiitedrpaciketh:bih dRfaievedves tihe askett (IR a aswbpst or ed
in a reception buffer (in a step S43). Byﬁgerforning the cqonbination, it is
possible to obt &#h) t hend gesievadnpackdetomh fehaRP Yy e IGREF reliability.

As a method of conblplAfdNRnCUiLeDt | X HASREY efle ARk 48 Wi hbutéie Same of

correspondi ng pac received in the past tinme (already transmtted
packet), the abowerenerdnsmiedipackee Conisi $&ePoh42oddESNBRR&FTEHTEr t he

recei ved packlt TBabohBRu Bead e REERE: cse 25 or T Re Te. Prateerciton |

packet, the conbifpedtpackitst sindentiel atmwntFapehetionsiis papcesdsd &o 1,

the reliability 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 S43).

By performing the combination, it is possible to

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

25 of the re-transnmission 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 544).

Then, whether or not the demodulated packet

30 includes error is determined by using error detection code,
for example (in a step S$45). 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 stored



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 determined by using error detection code, for exanple (in a step
345). When no error is found out, an ACK signal is generated (in a step
$46), and, also, in the case of the re-transm ssion packet, the packet
stored -14 in the buffer is deleted (in a step S47). \Wen. error is
detected, a NACK signal is generated (in a step S48), and, according to

the reliability;fnfg midrenr ok bbhecr@ceiived paeke$47)it is 5 determ ned
whet her or not the packet for which the error was detected.is to be stored
in the buffer of the recéfErosrend. 1sviatecheds efi it i 68 tfie recei ved

packet is very | Qe &l Viia b bbb efdectints gxpeedady t@veRei f this packet
is stored and is”conbined wth a re 10 transm ssion packet, and, also there
may be a case wheeéiabibiossiibiftirmgtitrmtoferther reeeliyed iRAG*&herti htr eased by
the conbinatjon., Accordi ngl the_recei FSr stpredenanbyrahen the
reliability t erQSFngnﬁ%g%?%%ﬂFriP£i§§%¥§%%?g§g83henrthe reliabilfty
thereof is |ow (wAsadstepred sS48) be Theomachen shepsubifer tdfe th&ne as t hose

of FIG 1, and description thereof |s om.tted..Thu et having
areliability hi GREFPTPRAF 'pré‘ﬁ‘&?ebﬁ? e %%%ﬁ%@fi‘gms%%%éeg@%% t he
buffer and usedghekebei g, ickedmatéhy @ re+ttilansfifsst drs papketed20

Thereby, it is possible to effectively reduce the storage . capacity of the
buffer. FIG 3 sKORE ohetRHbEAGKSHt 187 SEOIReLIREC lPraﬁ‘B%&%q c"fﬁngﬁt %{%I flow

accordi ng t oy ¢he PLESANE s dNVRRKdRN hAaWH I tdherkr AagMHe sl easendhesata ol s
25 transm ssion paraneters in accordance with the ACK/ NACK
possibility that error occurs 1S rather increased by the
combination. Accordingly, the received packet is stored
only when the reliability thereof is high, but it is
discarded when the reliability thereof is low (in a step
15 S49). 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 $§72),
determination as to existence/absence of error (in a step
S73), generaticn 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 reception
end (in a 30 step S71), denodul ation of the packet (in a step 572),

determ nation as to existence/absence of er{gr (in a step S73), generaticn
of the ACK signal (in a step-S74) or generation of the NACK signal (in a
step S75), and -15 transm ssion of the ACK/NACK signal to the transn ssion

end (in a step S 5@31“%%%&@%@;@:1& n;igeAer 8 ARQt xekhedsiand
descri ption therég%n?'égg%nbﬁe . In the contrélgj%flow shown in FIG 3, a 5
modul ati on par amendr ($) &tstemsE’ssi ane peraramer £§) Fhage tife JenEEAS a3 on

end are changed based.,on_{ he.recei ve Sj {n a step 362.
Specifically, ba%nggggﬁ’tﬁ% r%%seﬁrgé\éggw% sﬁsg!r)llg ~“She channel condition
is estimted, and, according tHf doottrbe £ktw reoed condi@i ¢h, at he

transm ssion paraneter(s) is(are) controlled at the tr ] SSi

the transniss on“ﬁQFéﬁ%f‘é?(%E)‘rar"t?}tﬁg??hugtr%bsﬂﬁsgll%d?alf eerpr?ﬁr 52? g?dthé%
modul ati on | evel s,ra608li Bgit@t&hd ag¥NbRhnged dadeianantissiorceiower val ue and

so forth can be 15 used. Then,_ as shown in Table-2 through Tabl e-6 bel ow,
the paranet er (s) AGKENAFE) ssgnal dmadcdF8amP with the estimated condition.

Tabl e-2 shows setting of t8g.oumben 19f Ladstulat ko kevelsed maGEACHaNCE
with the estimated 20 condition, Table-3 shows setti ng%c(j)f t he codi ng%rate

in accordance witiignghe tbeeehammd ceveitiqmbie S4ting i AGCEFIETIHE

symbol rate 'EB aceordance, Wi fiod & nagSLLARL Gk GRAdski 98: orihrbalker psshows

setting of the transm ssion power value I n accordance with the estimated
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 used. Then, as shown in Table-2 through Table-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 METHOD (NUMBER OF
MODULATION LEVELS)

BPSK (1)

QPSK(2)

16QAM (4)

640AM (6}

s | W MO




25 condi ti on.

Tabl e-2 LEVELMODULATI ON METHOD ( NUMBER OF MODULATI ON LEVELS)

| BPSK(1) 2QPSK(2) 316QAM 4) 464QAM 6) -16 Tabl e-3 LEVELCODI NG RATE 1r0 21
3r2 43 WHERE r0 <_ri < r2 <- r3. Table-4 LEVELSYMBOL RATE 1Mo sps 2ML sPs
3M2 sPs 4MB sPs 5 WHERE MD < M 5 M2 < M. Tabl e-5 LEVELTRANSM SSI ON POVER
VALUE 1Xo 2x1 3x2 4x3 WHERE x0 > x1 ? X2 2 x3. 10 In these tables, the

nunber of | evel

corresponds to the communication situation between the

transm ssion end and reception end determ ned, and, expression is nade

10

15

20

Table-3
LEVEL CODING RATE
1 Ip
2 Iy
3 Irs
4 (4]
WHERE rp £ r; £ r; £ r3.
Table-4
LEVEL SYMBOL RATE
1 My SpS
2 M; sps
3 M; spsS
4 M; sps
WHERE My €< M; € My £ M.
Table-5
LEVEL TRANSMISSION POWER VALUE
1 ' X0
2 X1
3 X
4 X3

WHERE Xg P4 X3 2 %2 2 X3.

In these tables, the number of level corresponds
to the communication situation between the transmission
end and reception end determined, and, expression is made
such a manner that the larger number of level (LEVEL)
indicates the more satisfactory communication situation,
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
signals, for example. In fact, successively sent ACK .

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 nethod may be enpl oyed such
that the nodul ati on paraneter to be set is;determ ned based on a history
of the ACK/ NACK 20 signals, for exanple. In fact, successively sent ACK
signals indicate that the comrunication situation is -17 satisfactory. In

contrast theretogzagUsELSEIMEl Y 18€RbNINALI thegBabs snshiaalieethateth@iack
comuni cation situation has becone degraded. Accordingly, when a
predet er ni ned nufbeRalyfingbradieghbprs &t qoéwpﬁﬁﬂtﬁ?f&cﬁs%%a\?éw,h?%e

paramet er (S) 5 Shathnk ud@hl el ' REOUEH Al erfeh Oz D &Rl chente REmeane(s)

correspbnding to an incre evel. In contrast thereto, when a
predet er m ned nuniieACHfsNAGK ssiagrakscarwed sacergadvelitcddsi varymetgiels)

paraneter(s) h?(%ﬂ{"i{‘)’gaI% aedlze—zt hl:‘% m@ﬁaﬁlﬁ%‘?’ 19 e s&t Aerhopde one(s)

correspondin eSS Ed TPEVEF as the above-descri bed
control of the andykatiotregaicanrhgrts)an snpeeborpdetevalsed Ioncoherad K/ HACK

signal generated at the reception side, it js not_ n ry to.pn m t he
nodul ation par andP&FEEY- t"g‘eﬁg as@f:e%%t?ﬂ?l ngﬁgn?ggmgﬁégﬁg%gf%%’m t he
transm ssion end kBeilbe $0&ARIHiI0B19N NN rAmeRRSEREUshaa tia Nable¢-o2
determ ne the paraneter(s) to be set based on gge ACK/ i_gnal,. i

NACK s 1S
previously made BEEaEeh THELeToarenPEsFen ahfd tander BRBHE GIPTEERECISFIG 4
shows one empgdi gt Qbcfedsanod,23ion  power control flow in which, in

CDMA packet transmission, in a case where the_ transm ssi on Lquer. 1(_ﬂ)}f]ethe
transm ssi on Further, as the above-described contro
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 gquality at the reception

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

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

30 transmission packet is selected from the transmission
buffer and transmitted (in a step S81). The reception end
receives this packet (in a step $91).

For example, based on the reception signal power



end is controlled periodically for the purpose of achieving a constant
reception quality at the reception 25 end, both a signal (transm ssion
power control (TPC) comrand) for correcting the transm ssion power at the
transm ssion end and the ACK/ NACK signal are utilized in conbination
together. At the transm ssion end, a new pagket 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 exanpl e,

based on the recapi,k9n shgnalcHIWeh =48 c%@ﬂ’@zlatetshﬁ ESRERd Orrendograsaat es
a command (TPC command) to control the transm ssion power of the

transni ssi on end to( cAn&rel epheSIBRNSHERS tPratPAWRE Ghathe YL N HESAeBeENRd
signal (recept!onqua) Lix) &3¢ WeIREE.EONN a1 13y 8 Tle e ived
above-nenti oned reception quality, varirous values can be used such as an
error rate, a sisggaklt drend¢ericer epedital iney BleRnade powetartevel of the
recei ved si gngl and so for&h, measured at the .r%c%ptri a0 tfo”ﬁj- Alti rget

val ue(s) is previously set®fof°% HEenea8Vr et 1ot ECuEESTP 27y, Mrdh Yt he
measur ed val ue( s)z8Qe8sN0k1884 iy bet Heed gt aguahi tyrof trdte,necessary to
increase the transm ssion power at the transm. ssion end. For .this

purpose, a transfiSERANTAOIRFCIGTENGE FAPYY [oiftand BPYES 196 Ofn™BBntrast

thereto, in order.dRidear §ag8al ealaot FARENT SEdBudeaVet e iR ptaBaN ssion
end when the quality is satisfied, a transm ssion power contr ol gTPC
conmand Down is sd. Fér thsget siahve(ahebaisPyevinusiye SEEcEE i6if Sir@svr

demodul ation,gf the f8§1 VeAaPaGks! the RELEQLMRA (R (8) dfestfit $92hsrpnd
whet her or not error i1s'included 1 n the denodul ated packet is determ ned by
using the error the target quality, it is necessary to lncrease 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, simultaneously, at the reception end,

demodulation of the received packet is performed (in a

20 step S92), 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
$94), 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 $S95). 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 S97).

The transmission end receives these transmission

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

changes the transmission power (in a step 382) if



detection code, for exanple (in a step S93). Wien no error is detected,
the ACK signal is generated (in a step S94), and, also, when this packet
is a re-transni ssion 25 packet, the packet stored in the buffer is deleted.
However, when error is detected, the NACK signal is generated (in a step
S95). The thus-generated ACK/ NACK signal apgl the above-nentioned

transm ssion power control (TPC) comrand Up/Down is transmtted to the
transmssion 30 end (in a step S97). The transm ssion end receives these
transm ssion powgecegi#p! (TPC) command and ACK/ NACK signal, and changes
the transm ssion power (in a step S82) if _19 5 necessary. A transm ssion
power control method of ut® |GranaElsshes e sANEEP bringidinst oottt bt 2i¢hmand
and ACK/ NACK si [ [ l.O N L To17Y 7! . As one
enbodi nent, the gg?%ﬁ%g&%}@#%éh ?%%(gﬁteé&g%r%? %gt i onsbag}djt%%gﬁ,&%@(/ﬂmm

si gnal and transsigsabdnipowebinetnon otogoriveend il YP®w drtglegrrabedassuned,

for exanple, as shown in Jable-6 bel.ow._ .10 Tabl.e- W —CR= I N
ACK/ NACK S| G\gLTPC cOMVAND*S P65 F”“E‘%d‘r‘ﬁﬁiﬂsnﬂ%| lg P*Q-EOEE%%;Q
NACKUP+xj d1B ACKDRMEnxXiisHs NACKROVWRER QALK \BHEREL x&nd errdnsmiksibn povease
where the transm ssion_power contral co nd i s_Down é':mdf al so thf ACIé/ NACK
signal is the Acﬁontrol command (TPC comman are assumed, Ior example, a

shown in Table-6 below.

10 Table-6

ACK/NACK SIGNAL TPC COMMAND INCREASE/DECREASE IN
TRANSMISSION POWER
ACK UP +xp dB
NACK up +x; dB
ACK DOWN -x; dB
NACK DOWN -X¢ dB

WHERE Xg £ Xi1.

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 xo= 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




15 signal, it can be determ ned that the communication quality is the best
anong the above-nentioned four different conbinations. In contrast
thereto, in a case where the transm ssion power control comrand is Up and
al so the ACK/ NACK signal is the NACK signal, it can be 20 determ ned that
the communication quality is the worst anppg the above-nentioned four
different conbinations. Further, when setting is made such that xo= 0 (dB)
in the above Tabel -6, change in the transm ssion power is actually

performed only in.a,cA86,Wenet RRe2RckAERINSEEhA PNa Sl italigRgdes£r M ned
fromthe transm ssion power control conmand cOi ncides with the

communi cati on sidetathiominptéde gomednfcaracnhe IATKE NATK  Sihyrgby » Thusis not
only the transm ssion_power contral - C - : CK
are utili ?855?}8]?‘2 w%e aihtene mo%%émosmgg' Bbe BhaR0 ég%%?her eby,

si gnal termning comuni catron situation.
it is possible temachi eme.omrgapasiytived détier asnaffent bfe tflee the power
communi cati on_qual i and this is effective for the power 5 control in

ty,
CDMA packet t?an§ﬁ‘f’§¥f’%nl.n ERPhEPCRPT PE™6Sp88sible to utilize not only

the current ACK/ NACK si gnatuhiHeral 3@ iL8eapasiooASKbNACKs stiigriak( spttogkt her
with the transm ssion power control conmand for determ ni n%\(;ggﬁ%\ﬁ rrent
i

communi cati on 10 thet GRETM: MIKENACKhe1ghaindits &6 Ehd Pate

ACK/ NACK  si gnal ; i8S gt Rernd he NGk NACKn shanad costkbe ACK
signal or NACK siséﬁg?l?ﬁleia@steprsw). When recei vi ng sl!che ACK signal, the

transni ssi on end cdemendsfehaletBmiansei EreFWaeREt CPPBWR 1 FiOPansni ssi on

buffer, and ﬁsts ittﬁgtg{)rqnsn‘i ssion packet to be transmtted subsequently to
be a new packet (SI n a Step S84). However, when receiving the NACK signal,
the transm ssion end sets 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 recelving
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 receliving
the NACK signal, the transmission end sets the
transmission packet to be a re-transmission packet (in a

20 step S85).

FIGS. S5, 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 denctes an

information amount which is included in one packet, and a



transm ssion packet to be a re-transm ssion packet (in a 20 step S85).
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 transmission rate is changed due to control of 25
transm ssi on paraneter based on the ACK/ NA%_si gnal sent fromthe
reception end as a feedback signal, the transmssion end re-builds a
packet and re-transmits it as the re-transm ssion packet, and thereby the

re-built re- iranstlseion mackebopod 4 haral inedy, L1 apomdiked packet can 30

be properly conbPhe e reception end. re, Mdenotes an
i nformation transsrsscaipireat &y boe pdusked].r eddyisrapsmad adapathetpaghet

denotes an infornmation. amunt ich i,s _incl ' .nacket d -21
packet peri od deﬁ%ﬂa%gafcﬁ S ﬁ‘\[fg%%ﬁr te{:lalnosf:né#ggg #’%? %Cgclt%p?éd }Qélg'neé
packet. It is assysedshidad tie packet irpanided Eerot hearal,r eady resnmsmi t ed

packet is L. Then, a case where this packet incl u&nes. rror,. and, as a
result, a 5 re-tFENSARRIENVETFIPECREERPS 15 SemPle G Y lelnd\?/wbge consi der ed.
First, it is assuggd;ibatgthe-information transmission rate at the
re-transmssion is reduced into Mn accordi n% to the transm ssion
paranmeter control shown 10FinstRl &t 3s agsuecs thekethe PHAKERTEBRf i gurati on

of the re-t rans@rgﬁgﬂfigftﬁg?&ties aberhuidd + 885k o¥s . i SGeilabd the

al ready transmtted pac the re-transm ssion packet may be conbi ned
properly at the Méoepttordisml toAshehbwminh SEicn parfheteradestrpér FeFDf t he

of the al reatly tPANERPT tod PR FAMEni S Paes T e i Ry oy et e amount
i ncluded in one packetnahs®sion packet is re-built, as follows, so that
the already transmitted packet and the re—-transmission
packet may be ccmbined properly at the reception end.
As shown in FIG. 5, the packet period 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
290 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.



becomes mn, the informati on anount becones 1/n of that of the already
transmtted packet if only one packet were 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 are transnmitted as the re-transmni ssion
packets for the single already 25 transmtted packet, as shown in FIG 5.
Thereby, it is possible to transmt the information anbunt sane as that

of the already transm tteq]og_gggf} in 8N Eggefwg@@o@@gif;@%mg he
thus-transmtted n re-transm ssion packets for being conbined wth the

singl e al ready tbhansemfdmed30npatletl the phirs-exangslissioRerpekeraris® ssion

packets have a confijgurati.on h t.hat . o] :
al ready transm tf%ﬂeb‘gec ot &r 8&%? anged ﬁgﬁgfa%{%?édirédbg%mgggr &%ac%lgsal o)
possi bl e to perfpsmaontes lredsenghe - 22 ddmsrien, Trandrm ssicaseatpackeereby,
conbi ning cannot be perfornmed -until all the n re-transm ssion packets are
recei ved. |nCDMEO FRIYGE fddsi bie 1 ¥¥duce the spreading factor to raise

the information transm ssiomeraheivéer ey shobnt on rEmbICE ,t hiksisi me del ay.
Alternatively, as shown in FIG 6, it is possible to effectively. reduce
the time delay bpoasthlmitey efdreiereht mesuesdtbedeldry d5déY1 Vh?ﬁ%b%”é’@de n)

tothe n re-!ragspraslon HACKA! Soad SSRAAI ek rodiKd JIRNSYT ELI Bge 1D them
si mul t aneousl y. so In thr's case, the information transmssion rate is
Mn, the packet pertoansmidsicandackets. resPeativalamang HrérsBath PFacket is
the 15t ranc ssFBRT SR R ReBEREn el el e oan TrdoERsedtae to
the transm ssiontpananeserorcortteoks Mire, pdekppcket period is L, and the
information amcunt for each packet is m/n, for the re-
transmission packets.
On the other 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 1s re-built as
follows so that the already transmitted packet and the re-
transmission packet can be combined properly/effectively
20 at the receptior 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 is
repeated n times, for example. Further, also in this case,
30 it is possible —o perform interleaving.

FIG. 3 shows another example of packet

configuration in the case where the transmission rate in

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



configuration of the re-transm ssion packet is re-built as follows so that
the already transmtted packet and the re- transm ssion packet can be

conbi ned 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 sane as
that of the already transmtted packet, thg information anpbunt included

I n one packet becones n X m Accordingly, it is 25 possible to transmt
n-tinmes anount of information in conparison to the information anmount of

the al ready tra@§f‘}'éf§¢cl&a(ﬁ§‘8{q tﬁgeéﬁé\fg SesfS i BB dd) RlsGshéwn SUEF fs .

packet configuration as t e sane information is repeated n tines, for
exanpl e. Further8, atls® packefti pecasad, 18G4t toslpossi Bierebyc bbef or m

nterl eaving. FlG 3 shows, another s sxAple of Rackel .cqnf Laur aljon, iy the

case where the t |  ansH ncrease
M In this case, tha8 ¢l ffrey entrbydfzr*omrtdnatabdvpadiestcrl redtozdseglas ishown in

FIG 8, the packet period is set to L/ Ther the informatjon anount
incl uded i n ohe PACRRESIRIG @ SSHRING Ade tsﬁé?fﬁ fatheady rtééi’&?m#t\%cgm tted

packet. Accordi ngéefkettwftﬁ $hROSShl e 10 teanbinDeside wdghteedfeeatyely
transmtted packet wth the single re-transm ssion packet effectively at
the reception endt & roraidR8 8he- enbodi ment of an ARQ control flow in

which, in a case where uplgmk $i tRoflVeHSidibodOmELEEDE i AN ArY BEhtLsITRd Such
that a signal transmtted from a nobile station is received by a plurality

of base stationglswnim twreduskiy ancwfﬁ@kétﬂﬁﬂan‘é#ﬁ%ﬁ%’ﬁrsééﬁh base
station gen Oat eS¢ Epstand lt’\éﬁgé e 1%5@} $eRdS 41 £idi0a1 e nIRRL L &4 Stad on

as a feedbac si gna ation perforns re-transn ssion
control by usingatihebile station 15 received by 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 control by using the
ACK/NACK signal given by the plurality of base stations
(the number of the base stations: M).

In FIG. 9, the mobile 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 S121), demodulates
it (iﬁ a step 5112 or S122), determines existence/absence
of error {(in a step S112 or $123), generates the ACK
signal (in a step S114 or 5$124) 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 S116 or 5126).

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 (mobile station} as a
feedback signal. BAlsc, to the host station, the ACK/NACK
signal is transmitted, and, further, when the ACK/NACK
signal is the ACK signal, theAdemodulated packet 1is



ACKMACK signal given by the plurality of base stations (the nunber of the
base stations: M. 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 ates it (in a step S112 or S122), -det-erm nes exi stence/ absence of
error (in a step S112 or S123), generates the ACK signal (in a step Sl114
or S124) or the NACK signal (in a 25 step S115 or S125), and transmits the
ACK/ NACK si gnal teanthertedndmiresicon. end (nobil e station) and a host
station (in a step S116 or S12

6). Thus, sane as_ in the.case where site
diversity is not performed® é’é?cglrr FLEE Gt é’%‘%ﬁ%@ﬁas‘% y CRI@AE% * si gnal
to the transnmi ssipr/QREK (§mpidie Skati oFm aseaM pedbackatsiggsalincMde,ndwo t he
host station, the ACKMACK signal is transmtted, and, further, when the

ACK/ NACK  si gnal lesst heamaK €i gnal & MheCHe FOEUR RS ebilhat IBE€P] $13b)-
transmtted t%‘er%ﬁqéﬂ%?i hee 0sta5t 3t heR SRlRNRi Bes weed hrld qinnat stée

ACK/ NACK signals sent fromthe M base stations include not less than n (1
[err] n [err] M SAGR}si ghals dateraisedptmiB3 e Jeppdnlaeic Pésketnad n ACK

signals are received (in - S132) pind it 11S,d rm t the
denodul at ed pack@tropgﬂﬁr%%éeérﬁ%dr’eéglav%%%ﬁ'arﬁet %gﬁ r(qtlﬁgg)ACIE‘I}%I(nﬁ(%st)S si gnal

is transmtted, thansmiheead oriut,| essnt traly rieACK thegnal ACKhrdanadéefy®d (in a
step S133), it is deternined that t d ul IS t properly
received, and thé&SG& e‘T( hatg ”s'eé’ng%l})o' A _d%ksngﬁ&A@Ehaﬁc She

s’transmtted, to0 each base station

as a feedbagk siggfadulbted sde@EtSi3dhot Bacipdrdye retaived, ragckithesNAGK s

ACKINAGK-(host) 51 gnal (0 2 51 &8 SLET. Ly S bacAabl AR bl &1

feedback signal (in a step S134).
Each base station receives this ACK/NACK (host)
signal (in a step S117 or S127), 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.
Oon 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 contrel by the
determination same as that in the host station. That 1s,
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
5104), 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 S102) so that re-transmission will be performed

to the reception end.




15 managenent of a reception buffer thereof. Thereby, as the sane ACK/ NACK
(host) is used anong the respective base stations, the sane reception

buf fer managenment 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 nunber of_-pgse stations: M as feedback
signals, and perforns re-transm ssion control by the determ nation sane as
that in the host station. That is, when not less than n (1 :5 n :5:, M ACK

signals are received, 25 thedepdetoen Miash patinkheicardsnddsyithr ansmtted
packet was properly denodul ated at the reception end, and the _transm ssion
packet is set toIGECRtheW badd@tiormada Bhefoss1 Gt iputandwisRidfl y | ess

than n ACK signalss @t 8, £681 N&Gorm Het SR iHRedst hatetNa Lldkl/8B5bNce
transmtted packet s 30 not properly denodul ated at the reception end,

and the transmi ofi pachatkerrds igdependerty r e BspgAsal 5gi ¢ packepbilen a

step S103) so.that _te-transm ssi o Ll - ts ecaphipn end.
- 25 Ther eby, Eéver‘? ﬁﬁéﬁnuﬁ??:&eglotr@ g%vl-é?sﬁn&egsﬁlgéggg?%%&% sﬁgjeertpforne j,?yt he
host station andwimhblie wsiwinwrfocan pendordntcetrénatnan i Hren ddet post

exi stence/ absence of .packet error independently. Especially, th bile
5 station can persftSFr]rBPe- ttahs rﬁoss§ilgﬂecB%tI?roETv%ﬁdgﬁgﬁ‘a%ﬁtr}% de\?\ﬁ%yho%?gp
wai ting for a finalsodeter afpattarllr aatbe drosdmousitabf orhe itedesspegsi ble to

prevent processing delay, and, _also, to effectively reduce an anmount of
the necessary trARSRT4SPoAN RHES&ETS 10 Further, there may be a case where,

due to errofg caused by the-paoy, ¢harBeha¢aidlid ic@Be where, due to
transm ssion/reception buffer control is different between the nobile

station and the BE36rst 881883 bY rkhsr geprienannel condition,

transmission/reception buffer control is different between
the mobile station and the base stations. In order to
deal with such a case, it is possible that, a timer is
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.

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
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 contrel being performed thereby.

When receiving a packet (S151 or 8161), each
base station transmits the packet to the host station
(8152 or S162). The host station receives the packets
transmitted from the plurality of base stations (S171),
combines them together (S172), demodulétes the thus-




deal with such a case, it is possible that, a tinmer 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 predeterm ned tinme has el apsed,
the packet is discarded, or re-transm ssion request for the packet is
sent to the nobile station, for exanmple. 20d&l G 10 shows one enbodi nent of
an ARQ control flowin which, in a case where uplink site diversity
reception is performed such that a signal transmtted from the nobile

station is recei ¥gdab¥ed o friaakbhy (9f7Hgsandsgaténses tthe ROKIACKOf base
stations: M sinmultaneously 25 in CDVA packet transm ssi Qn, the_host

station of the badenabtarGFEngétierat e"srét”r%‘lACKFNﬁ@( &i §HdP, ShtP t¥%hsni t s
it to the nobilg station, v %a%@efgétqéﬂ'ﬁéﬁe@@e?aﬁﬁe5@Kﬁ§JQQ§nsm1tted

re-transm ssion control el ng pertormed thereby. when receiving a cket
(S151 or S161), eawmh AGK/Nfd¥e sigatlofiren aferhpstt fieaprketS108 RS

station (5152 or, 31620, The hast siglipnd eegixes:ihe %%t§s1%]¢{3crksmtted

fromthe plur i ons I nes t m t oget her (S172)
denodul ates the ©hdgg)-:26 obtai'ned inf or rratlon (S173), and generates the

ACK/ NACK si gnal accordingl ran | 5174 a 7).
Each base station recei vegm{eh Q%thtﬁ %Hs‘?ﬂ trteéglvggme %%8% Ks%]g aﬁﬁ rom
the host station f6:5ﬂa5§h@rpﬁ1@3)1,ty5oﬂnﬂa§é aaiibast heemisirgrsalthen ($ie42iobi | e

station (5154 or 8164% The mobi | e st at i 04% recei ves the ACK/ NACK signal s
fromthe plural i BpdofehasBintasafi-BiN¥AKotli%ds them (5142) and det er mi nes

ACK/ NACK (514@). 10 In thi s, ertbedichBBliin@se [ ke paekpaskétromrohethpl ural ity
of base stations are conbi ned together, the
plurality of base stations are combined together, the
reliability of the received packet is effectively improved.
The ACK/NACK sicnal 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 S202). When receiving

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



reliability of the received packet is effectively inproved. The ACK/ NACK
signal generated by the host station is transmtted to the nobile station
via the plurality of 15 base stations which performsite diversity
reception. The nobile station perforns re-transm ssion control by using

t he same ACK/ NACK signals transmtted from4he plurality of base stations.
FIG 11 shows one enbodi nent of ARQ control flow 20 in which in a case
where downlink site diversity reception is nade such that signals

transnitted fronmybherpliialiday +8f baseerthidt k@BnanetiQLqiacedtbyathe nmobile
station simnul taneousli/ I n CDVA packet transm ssion, and, after_th
»

plurality of basereparlvmeqaivednafibeie giotddse s§ehiPRNSESS ThE P‘%&’W t he
ACK/ NACK si gnal §?§%air95nt%§1%&09%§ﬁ) SF%loﬁnésséliFe%kﬁbﬁna| , the

respective base § Ions ransmit the ACK/NACK signals to the host
station, the plueabitvyngforAGK/INAEKtBAYMTalMS Kaségoahbi Mdte thestestahion hen,

re-transm ssion control _is performed. 30 \\hen r L Vi si gnal
fromthe nobil e%§f:‘éﬂlbﬁﬁ?s etg—bant %&gecgfﬁ?qt&ﬁ’ £ gﬁgﬁéﬁ&?ﬂiﬁéﬁcﬁé\g@ si gnal
to the host statip@Bpbbl92rérfeif2Phtr whemarede witagionptsdies $hehAAKANKTIK
signals (1 <- n<_ M, the host station -27 _determ that the currently
transmtted packéigmas tprpdhASH r{geéFgeH@tl R %Esfe station, sets the
ACK/NACK signal to be ACKr{dasty), G82the asich S22y, obubasavmatioaeei vi ng
only less than n ACK signals, the host station 5 determnm nes that the

currently transnmPeréATPARK e1OHRHS Kof 1 tHr SHETSF We LERUEFH Attt &W6bi | e
station, set §%t he REKANACK; rsd 19nal; 1t 9 5o NAGK o hast) thE2ddbiard s5213dn

Thereby, as the plurality of base stations performng downlink site
di versity transmaant hRbtaanes 1e AAKERAEKY s¢igRfls, it is possible that the

mobi ['e station 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. 2000-18178%, filed on June 26,
2000, the entire contents of which are hereby incorporated
by reference.
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can obtain site diversity effect. The present invention is not limted to
the above-described enbodi nents, and variations and nodifications nay be
made wi 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, B¥re entire contents of which are
hereby i ncorporated by reference. 20 -28 1. A conmunication nethod in a
nobil e comunication system conprising the steps of: a) transmtting an

ACK signal indicating that a received packet  includes ngi@eror or a LACK
signal indicating that the riceimpwglpaekst quﬁbﬁédgg erfor, froma
reception end-to a transmni ssion , mmmfgomﬁbngtepat@rmti Cc repeat
request; and b) %ﬁ?@h’nﬁﬁﬁfﬁ‘ﬁnsﬂsete%ﬁvgrsi ty reception is;.parfar gﬁ?tsych
that a plurality of base sjatiamsnitgingl 2afduSiF Pecdl Ve % signa

transnmitted froma nobile station, n i NG e AQKERIAGGreilgnal s at the
plurality of basec&ivgd BAskehnd T uéj%gmgé ?%fng them tq the nohile, stagion

and a host statippn;af.difg Rhytathé yr ok ibed epaatelt 1161 PIEReH T1He nobi | e

station as the transm ssi'on end using the. ACKINACK & geaksrhirgm t he
plurality of baseecenttdro®d%akt ﬁe?fa(fgf?ilﬁglre--transm ssion control. 2. The

met hod as cl ai ned w?acgiag PebeatUbédgdst ;cangdri sing the step of c) generating

t he ACK signal and ransmtting it_tqQ each S I Qrebtoomtie host
station of the plurality %of “@§§eug%%ﬁqﬁ 8&@‘? ggi%t%? host _station receives

the ACK/ HACK signal %g@m Ryt akipiorad ibpsef Beae i B RAfch incl ude not

? . . : mobile
ess than n 1Ei§ult§;§ggﬂf; receive a signal rransmitted from 2

. ¢
station, generating the ACK/NACK signals at the plurality

, . bile
of base stations, and transmitting them to the mobl

station of the plurality of base
ransmission end

station and a host

stations, then the mobile station as the t

i 1ity of base
using the ACK/NACK signals from the pluralaty

i iss] cl.
stations and performing re-transmission contr

s claimed in claim 1, further

generating the ACK signal and
the host station

2. The method &
comprising the step of ¢)
ch base station from

transmitting it to ea . !
" when the host station

of the plurality of base stations, =
receives the ACK/NACK signals from the plurality ©
not less than n {2 1) ACK signals.

ase

stations which include
3. The method as claimed in claim 1, further

determining at the mobile
formed at the

comprising the step of c)
station that proper reception was per
reception end, when the mobile station receives the

ACK/NACK signals from the plurality of base stations which

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



3. The method as clained in claim1l, further conprising the step of c)
determning at the nobile station that proper reception was perforned at
the reception end, when the nobile station receives the ACK/ NACK signals
fromthe plurality of base stations wh'b(f;h include not less than n (? 1) ACK

signals. -29 4. A communication method“in a nobile comunication system

conprising the steps of: 10 a) transmtting an ACK signal indicating that a
recei ved packet includes no error or a NACK signal indicating that the
recei ved packet includes efrop, céfmidatieseaepdtiran énda tokd ler ansmi ssi on
end, and perform ng automatic repeat request, %.r%d %5 b)ofvyhen uplink site
di versity recept FommimicaidgonofietERuATPRTIRE FiGr AIFFES OF base stati ons

si nul t aneous)y receive a s‘ij)ggggng,ﬁp&q%t bedndk ogmanobhd B-atsingt tbat a
generating the ACK/ NACK signal at a hoSt station of%&g E'pl urality of base
QF 6f e i

stations, and, transived pagkietommolpderenpl eFEPT t '8t ons the sane

ACKI NACK si gnal s, generated iy the hestvsbabioet Grichedemhidrerst &toore 5. A
communi cati on nethod Th 4 m)hbl | e communi cation systﬁn{)eg& rising the
a

steps of: a) tramsneption end ACKasELpREMipAEPLa§T %y 3 €& ved packet

i ncl udes no error, or I.gnal .3Q4.ndhgating that the received packet
I ncl udes error, PPgﬂﬁ"%d\‘erSé ptaiQo%l %n% to a transm ssion end, and perforning

automatic repeat request; mnavHep wheimkdewsei AkVeTTEYaFGErRS réception is
per formed such { hat.-si 403l 5,41 RSP (A4, Li oy aoplual stytiads base stat ons
are si rrultaneouslpﬁ? recerved y a nobi'le station, denmodul ati ng a %«gggl ved
packet at the nolimeltshecbshy rgemevatd BgIPRS ARy FPEReS gﬁ?ﬂ A\
transmtting 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.

5. A communication method in a mobile
communication system, comprising the steps of:
a) transmitting an ACK signel 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 request} and

b) when downlink site diversity reception is

performed such that signals transmitted from a plurality
of base stations are simultaneously received by a mobile
station, demodulating a received packet at the mohile
station, generating the ACK/NACK signal, and transmitting
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 include not less than n (2 1) ACK
signals, determining that the plurality of base stations

10 performed proper reception, then re-transmission control

being performed at the plurality of base stations.




5it, and ¢c) when a host station of the plurality of base stations
receives the ACK/ NACK signals via the plurality of base stations which

i nclude not less than n (? 1) ACK signals, determining that the plurality
of base stations 10 perfornmed proper [gﬁpption, then re-transm ssion
control being performed at the pluralifty of base stations. -30- 6. A base
station using an ACK/ NACK signal and perform ng autonmatic repeat request,
wherein sai d base statiop, pagtigidatas;ynl isngisheadkmeact tsigmadhanthat a
plurality of base stations sinultaneously receive ﬁ sigpah?%ptEE@nsnitted
froma nobile spatformirsniagtbaseisirePEsh reBHYSsi"AGESH piit” generating t he
ACK/ NACK signal and. tr AN ido1lifkt Ber aubiJee sstat $weh arftbtt @ a host
station; and 255§ag5‘?1¥‘ I%er}(sztgc%%g&f kﬁepléghm%n ACK/ NACK zignal frorgi be host
station of the plurality off baasessrtHonsnsimBbtanecnspysEeSE RS 6h using an
ACK/ NACK si gnal .and__perforaipg ti atsJigquese , stder@i n sai d base
station par ciﬁﬁ?ggmgB ?ﬁéﬂ%ﬁt%qﬂ?%ggéfggﬁgﬁﬁh %hat a plurality of base
stations sinultaepestyngeceive a signal transmtted froma nobile
station, said base station_¢ Lising: r tsd eikhBY @ndecei ved
packet to the 5 host sté?ﬁgﬁggge?%%ﬂ%fﬁfgﬁgt§c%; base g?ations; and a part
receiving the cammemACKINAGK sbgniaé riardrhe shethestansk 2Pi 8n"8% t he

plurality of base stations, and transferring it. 10 -31
station; and

25 a part receiving the common ACK/NACK signal from

the host station of the plurality of base stations.

30
7 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

transmitted from a mobile station, said hase statilon

comprising:
a part transferring a received
stations; and

packet to the

5  host station of the plurality of base

a part receiving the common ACK/NACK signal from

i ] d
the host station of the plurality of base stations, an

transferring it.




8. A base station receiving an ACK/ HACK signal and perform ng

re-transm ssion control, said base station 15 participating dowlink site
diversity such that the ACK/HACK signal transmitted froma nobile station
is received by a plurality of base st Eions si mul t aneously, said base
station conprising: a part transferriﬁg'The recei ved 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 stat]i t 1
plurality of base station8, andaser SorEi oYy ﬁ@@ﬁtl?’é?l%rﬁms&cg{h]g‘%%tglg?a

and performing re—transmission control, sald base station
15 participating downlink site diversity such that the
ACK/NACK signal transmitted from 2 mobile station 1s
received by a plurality of base stations simultaneously,
said base station comprising:
a2 part transferring the 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 from the host station of the plurality of

base stations, and performing re-transmission control.




