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BACKGROUND OF THE | NVENTI ON Fi el d of the Invention The present invention

rel ates to nobile communi cation systens, nobi

tion nethods, base
stations, and nobile stations and, nore partﬂ mmmﬂmmeMﬂ[a nobi | e

comuni cati on system conprising a nobile station

se station

equi pped wi t hratpEuoal THg efvanreoNas and confi gifi%®*t o perform si gnal

transm ssion/reception control 1 ncluding signal retransm ssion control by
the base station onMOBELDasi s COMMUNACRTTIAON C r epEesTEMNSUest fMOBILhe
nobil e station, a nobile comruni cati on nmet hod executed by the nobile
communi cat i oNCOMMUNOTARNANt NETHADS , S BNSEOrs BAMI aNg:, nvdB I BE SEARTDONS,
constituting the nobile communication system The present invention also

rel ates to signNal

t 3 BEMAd t t IMRANSMIISSIONandMEYEORAs | IN noliiHEe cMOBRUDDEcati on

systens and, nore particularly, to a signal transmtting nmethod and system
in a nmdbil e cOAMMMENCERATOONSFEEBEMBonfi gured to perform
transm ssion/reception of a signal while transmtting 1  and receiving an

automati c repBACKERQUNBt OFt BEESIHWANTI@Mnsmi tti ng net hod and system bei ng
configured to transmt the signal while changing channels one from another
so as to inprbieldhefrtbei Ynvgnguanity at the 5 nobile station.

The present invention relates to mobile

communication systems, mobile communication methods,

10 base

stations, and mobile stations and, more

particularly, to a mobile communication system

comprising a mobile station and a base station

equipped with a plurality of antennas and configured

to

perform signal transmission/reception control

15 including signal retransmission control by the base

station on the basis of an automatic repeat request

from the mobile station, a mobile communication method

executed by the mobile communication system, and the

base station and the mobile station constituting the

20 mobile communication system.

The present invention also relates to signal

transmitting methods and systems in = mobile

communication systems and, more particularly, to a

signal transmitting method and system in a mobile

25 communication system configured to perform

transmission/reception of a signal while transmitting



Further, the present invention relates to base stations that can perform
communi cation according to the aforenentioned signal transmtting nethods.
-The present invention also relates to nobile 10 stations performng
comuni cation according to the foregoing signal transmtting nethods.
Rel at ed Background Art Fig. 1 is a block diagramof a conventional nobile
comuni cation system 10, and Fig. 2 a chart for 15 explaining the
cooperative operation of the conventional nobile comunication systemwth
an automatic repe%; reqyest. At a base.station 1, an A (@*gonatic epeat

%‘]C .

Request) proc r CE 53R n GO i CadffE e d” £8185 & STH{TON 11
th h data 20 | t. t inal 6. T 2. at
er' or dot oct abitE AT 1Sicn ESHEAC Pcl F L KBBrEBREy GHObK T Bdei® or the
like to the d : le,d ' ' '
transm ssi on, TRORGHE: oret Srebetnd s FRAnFaNE G BRR0 R 22 (e
data t t 4t T 1 t K apyt t.a Int
ransm tred SPONSTEndh 35 Fen JEPRGLS (4% HEo ST BT t AeBtohYa s thd " © @
t idted/ i,ved litt 4 and f first b tati t
(ransid  edlr GEEINEd Mg pl [tLer 4 and from s Tirst base station ant enna
station 11, a recei fﬁitﬁ%rrecﬁ{é’eﬁrteg%n%i onaled £ o0 a pehile stat an ant enna
e €6. fre %%

17 through a transmtt réceived wave splitter n the signa

received at t I iV [ i cei : an- ARy c or 13
(A3). The Achgfgggggo?&T%?18§Béﬁ$%€ﬁ%fﬁe?£%§g8%%%?#gicébusingﬁ€hg§%RC

(A4). When noger @Foirandikeehed sighle +eaeiswed tdayaniensids,. the ARQ
processor 13 outputs the received gata froma data output term nal 14 and

outputs an acknow edgenmepte 9inar riy@dnoiot hearaceinaddd a o aobile
transmtter 15. The transmtter 15 transmts the acknow edgenment of arrival
of theo ecei vedadabast opkR€oARONBEr OcesmQhiZ2adiohheabasedihat i @a 1 thler ough
an uplink 21 (A5). Recelving the arrival acknow edgenent, the ARQ processor
2 del etes thefdakgoshar edghatl 2@anenignsingsmeaho@A? and A8). Wien an error
is detected in the received data at A4 on the other hand, the ARQ processor
13 sends a repedttedqgBeskgtonndeRransm ssion of the received data to the
ARQ processor 2 of the base station 1 through 25 the uplink 21 (A6).
Recei vi ng the repeaFigequestis t he BROcpr odezsgoam 2 afet manseinventheneéquest ed
data from

mobile communication system 10, and Fig. 2 a chart for
15 explaining the cooperative operation of the
conventional mobile communication system with an
automatic repeat request. At a base station 1, an ARQ
(Automatic Repeat Request) processor 2 accepts input
data addressed to a mobile station 11 through a data
20 input terminal 6. The ARQ processor 2 attaches error-
detectable parity such as CRC (Cyclic Redundancy
Checking code) or the like to the data so as ﬁo enable
detection of an error occurring during transmission,
thereafter stores the data (Al in Fig. 2), and outputs
25 the data to a transmitter 3. The transmitter 3

modulates the input data into a transmitted signal and



3 the first base station antenna 7 (A7 and A9). Fig. 3 and Fig. 4 are a
bl ock di agram of another conventional nobile comrunication systemand a

-flowchart for explaining the operation thereof. As 5 shown in Fig. 3, the
conventional nobile comunication systemis conprised of a base station 21
and a nobile station 31. The base station 21 is generally conprised of an
ARQ (Aut omati c Repeat Request) processor 22, a 10 transmtter/receiver 23,
-a signal input termnal 24, and a .base station antenna 25. The nobile

station 31 on_t he ot he hand IS gene IIy co d of
transmtter/ret®fver 32F3AHA proa%gsor SSEP%ﬁgfgnal gh gh erm flal 34,

and a nobil e sfat 3 1 e I t|on o] h nven

nobi | e commnﬁ%%ﬁ%é%Fé%gf%ég%ﬁf%dbgaggsg %t elom;ﬁétﬁrlgkere%%gg?o t he
fl owchart of F| at 1 oc ceives
an input si gna“il adasrteégslecf’tog?tfi%%b-? an(fZ) s‘%%%]i orﬁﬁ%lf)% hr%ﬁ%gi?%e s?gnal
input termn The o] 2 attaches the error-detectable
parity such :t]’é ﬁlg%%f{@?%u{] ancy Checking code) or the like to the
data sg as 10 enablg A LCHAON Of 580 £6R 011 0CGULIIAD AN 119 LLa0epLesion.

t hereafter stores e S|gna (BI), "and oUt puts the si gnal _
transmtter/rggel é’fo?zf’ £TBR Lr a0 id eéfé@f@ﬂ&ﬁt@ﬁn& 17 "ﬁ‘t&fde%ﬁ hg nobile

station of a start transm ssion of the signal (B2) and ther ter

transmts thee sional day I dDRd SySFatdoni Bt hreughrr?ergomlélfgﬁglm ch

is a frequency channel determ ned for transm ssion of
received at the receiver 12 is fed as received data to

an ARQ processor 13 (A3). The ARQ processor 13
10 performs detection of error using the CRC (A4).

When no error 1is detected in the received data
herein, the ARQ processor 13 outputs the received data
from a data output terminal 14 and outputs an
acknowledgement of arrival of the received data to a

15 transmitter 15. The transmitter 15 transmits the
acknowledgement of arrival of the received data to the
ARQ processor 2 of the base station 1 through an
uplink 21 (AS5). Receiving the arrival acknowledgement,
the ARQ processor 2 deletes the data stored for
20 retransmission (A7 and A8).

When an error is detected in the received data at
A4 on the other hand, the ARQ processor 13-sends a
repeat request for retransmission of the received data
to the ARQ processor 2 of the base station 1 through

25 the uplink 21 (A6). Receiving the repeat request, the

ARQ processor 2 retransmits the requested data from



5 the signal addressed to the nobile station (B3). At the nobile station
31, the transmtter/receiver 32 receives the signal of the downlink 42
-received by the nobile station antenna 35 (B4) and thereafter the signal is
fed into the ARQ 10 processor 33. The ARQ processor 33 perforns the
detection of error in the received signal, using the CRC. Wen no error is
detected in the received signal (NO at B5) , the received signal is
outputted fromthe signal output term nal 34 and an acknow edgenent of 15
arrival of théheefeéretdbasgnakatsonr anseinhied t(A7t BBAARY) processor 22 of
the base station through an uplink 41 (B6). After that, the ARQ processor
22 receiving the arFigal 3ashdoBligdgdnente deletask thbagragmadfsanoetetor
retransm ssion (NO at B8, and B9). 20 Wen an error is detected in the
recei ved si gnabnyanthenadt hemolhbhel (YESwmUNBHtiathe AROY®Mcessdr 33 sends
a repeat request for retransm ssion of the received signal to the ARQ_
processor 22 6fiowhbabasefat atixpdatimiogghth@e apgdatiion tBgyreofhen BBe ARQ
25 processor 22 receiving the repeat request retransmts the requested
si gnal 5i n t heshpwguéncyigharnelthgsezpivgnisionahanp bkedragmunifaghiesi on
(YES at B8, and B10). SUMMARY OF THE INVENTION In the nmethod of
transmitting sHetANghsqeemPmtssidgrid] ai PASEhetatienatdlc akbeat MeRglest in
the 5 conventional nobile comunication system described with reference to
Figs. 1 and 25tRbkelefl-since the signals were always transnitted with the
use of the same base station antenna, a lowreceiving qualjty state due to
fading or shadowi ngre@nPaftedtaFrignstipiis FRIRSHYY & R?ﬁ?%&m%ﬁaﬁ?e of

i npl ementing receiving antenna diversity or at a nobile stati stayi ng
long at an i d&RRi calPUGAE Eighi chepsikd %ﬁ%ﬂﬁ?ﬁﬁlenPB?Cﬁﬁﬁ?ﬁdagﬂbn 0

t hrou ut because of repetition of, _repeat .requests. 15 An _abject_of the
prese BpinvenFFBﬂSW§LFﬁEEE?6?éV?5 &@%rgﬁsélﬁﬂgﬂTeb%??%i5ﬁq&94%;xa%n
requests fromthe bi |l e statiaon,_thereby enhapgin he throughput._.In
order to achi@ga Eh %ﬂiné?%;'%ﬂn?nEF%%%igg‘cpﬂﬁﬁnggé ﬁlﬁ%ﬁéﬁ%é attor di ng
to the present, 20 javention 3,45 el fgrhb bn, Q) aidml, 3pbide o
comruni cati on - Syst'eém conprisi ng a mobT | e?stat rontand arbase station and

configured to perLel MLLEANSOLESLANSE ECER! ) Al RetisBialadinid & sl ng and

receiving an au IC repe request, whereéei Il e station

ggg})”;e; [ CGEENLLO:QHALALY SPASHEANY HBBIPe  OfafiPAT Uk Denda " 58T Vi NG

15 The operation of the conventional mobile

communication system will be described below with
reference to the flowchart of Fig. 4.

At the base station 21, the ARQ processor 22

receives an input signal addressed to the mobile

20 station 31 through the signal input terminal 24. The

ARQ processor 22 attaches the error-detectable parity

such as the CRC (Cyclic Redundancy Checking code) or

the like to the data so as to enable detection of an

error occurring during transmission, thereafter stores

25 the signal (Bl), and outputs the signal to the

transmitter/receiver 23. The transmitter/receiver 23



6 signal transmtted fromthe base station; and request transmtting
nmeans for transmtting to the base station- a radio resource use request
-for use of a radio resource adapted to a receiving quality, based 5 on the
nmeasured receiving quality of the radio signal. The base station conprises:
request receiving neans for receiving the radi o resource use request; and
signal transmtting neans for transmtting a signal addressed to the nobile
station, including a signal 10 under a request for retransm ssion by the

automatic repeatforeguasie mshile t BeataghoofesoustLrt eqiestredshy sishenr adi o
resource use request. In the nobile conmunication systemas set forth in

Caim2, the sifgnale tgiasdl t {(BQ arednshéranstetstianthetsi ghal shynadi ng
radi o resources in decreasing order of the nunber of repeat requests from
t he nobi | e st abi arthe Fusbhee, sicattibe rAdbi tlercoghuai ciwrdni rsy sé 2nwag caet
forth in Claim3, the receiving quality is one 20 selected fromthe
follow ng: a Heca vedeposwey CEgnné)] Cetlerimine) far chransmipsuen 23 |
interference power N noise power; 7
5 the signal addressed to the mobile station (B3).
At the mobile station 31, the
transmitter/receiver 32 receives the signal of the
downlink 42 received by the mobile station antenna 35
(B4) and thereafter the signal is fed into the ARQ
10 processor 33. The ARQ processor 33 performs the
detection of error in the received signal, using the
CRC. When no error is detected in the received signal
(NO at B5), the received signal is outputted from the
signal output terminal 34 and an acknowledgement of
15 arrival of the received signal is transmitted to the
ARQ processor 22 of the base station through an uplink
41 (B6). After that, the ARQ processor 22 receiving
the arrival acknowledgement deletes the signal stored
for retransmission (NO at B8, and B9).
20 When an error is detected in the received signal
on the other hand (YES at BS5), the ARQ processor 33
sends a repeat request for retransmission of the
received signal to the ARQ processor 22 of the base
station through the uplink 41 (B7). Then the ARQ

25 processor 22 receiving the repeat request retransmits

the requested signal in the frequency channel used for



(Eq. 2) S (I

+ N) S signal power |: interference power 5 N noi se power;

(Eq. 3) NC carrier power N noise power; 10 (Eq. 4) S/IN S signal

-N: noi se power; an error rate; 15 a likelihood obtained in decodi ng of

error correction code; a transm ssion power val ue of the base station;

power

an

I ncrease anount or an attenuation anount of the transm ssion power of the
20 a correl ation val ue obtai ned by despreadi ng of spreading
of conbi nations of these. In the nobile comunication system

as set forth igheCaidBebinighe raddinG ss8%UrNes stated, easld @1@)ant enna, 25

base station;

code;

directivities of at | east one antenna, a radio channel, a transm ssion

pat h,

ei t her

or eitheuMmaryony THE QNVENT ION

10

15

20

25

In the method of transmitting the high-quality
signal with the automatic repeat request in the
conventional mobile communication system described
with reference to Figs. 1 and 2, however, since the
signals were always transmitted with the use of the
same base station antenna, a low receiving quality
state due to fading or shadowing continued at a simple
mobile station incapable of implementing receiving
antenna diversity or at a mobile station staying long
at an 1dentical site, which posed the problem of
degradation of throughput because o0f repetition of
repeat requests.

An object of the present invention is therefore
to decrease the repetition of repeat requests from the
mobile station, thereby enhancing the throughput.

In order to achieve the above object, a mobile
communication system according to the present
invention 1is, as set forth in Claim 1, a mobile
communication system comprising a mobile station and a
base station and configured to ) perform
transmission/reception of a signal while sending and
receiving an automatic repeat request, wherein the
mobile station comprises: receiving quality measuring

means for measuring a receiving quality of a radio



these. Here the antenna may be a single antenna or a plurality of antennas,
and in the case of a plurality of antennas being used, directivities of the
-respective antennas may be different fromeach other. 5 The transni ssion
path is intended for a situation in which a signal is indirectly
transmtted via a nobile station as a relay station (nultihop connection).
In order to achieve the above object, a nobile comrunication system
according to the present 10 invention is, as set forth in Caim2, a nobile
comuni cati ong$ygh eM-¢ARBHI$itBA XA tige SbakkORtaAd3 hage stqtbson

equi pped with a plurality of antennas, and configured to perform signal
transm ssi on/ tﬁgﬁﬂhi@ﬂiﬁﬁnt felanisncl it ngt sagsml t dnget ransnirgsi opasent r ol

by the base station on the basis of an automatic repeat request fromthe
nmobi | e stati ogtawhéfieian rheipobiésostadi asecorpruses: oAl idge measusi ng
means for measuring receiving qualities of signals transmtted fromthe
plurality of asdiesnnasselrde tddapose sbatd opecebhdingquesil ittygnskasédng
means for transmtting to the base station an antenna use request that a

si gnal 5shoul dobetheansastired treemigtinkeasialdney aft ethwe adi®fsidwaplural ity
of antennas, based on the receiving qualities of the signals from25 the
respecti ve anteanasmsebt ataedohy ceasttssent reanesthereceitvhagbasearss ati on
conprises: request receiving 9 means for receiving the antenna use
request that foe segmbvisdouhe bedic amnssiitres iseonrequéshstammhe ant enna out
of the plurality of antennas; and signal transmtting neans for .
transmtting sighaghaltraddrdddadds neanhe Fobi Ityagisatiitdring ngl wstignrpl he
signal under the automatic repeat request for retransm ssion, fromthe

ant enna r equesddre$sed h&ocantkdinaolpsid er egliesion A nighs Judigwhmani $diah et hod
according to the present invention is, as set forth in daim1l1l, a 10

mobi | €0communiedR s of neeweds whifer i sebxaremeds bgna bibbithe- awmafati on
system conprising a nobile station, and a base station equipped with a
plurality of B¥R®HhasedBAdtwhiUEANOs B¥nfTRt@drE6CBEFROERBIEGTED DY

transm ssion/reception control including signa
the radio resource use reqguest.

In the mobile communication system as set forth
in Claim 2, the signal transmitting means transmits
15 the signal by using radio resources 1in decreasing
order of the number of repeat requests from the mobile
station.
Further, in the mobile communication system as
set forth in Claim 3, the receiving quality 1is one
20 selected from the following:
a received power;
(Eq. 1)
C/(I + N)
C: carrier power
25 I: interference power

N: noise power;



15 retransm ssion control by the base station on the basis of an automatic
repeat request fromthe nobile station, the nobile comrunication nethod
-conprising: a quality measuring step of, at the nobile station, measuring
receiving qualities of signals transmtted 20 fromthe plurality of
antennas of the base station; a request transmtting step of, at the nobile
station, transmtting to the base station an antenna use request that a
signal should be transmtted fromat |east one antenna out of the plurality
of antennas, 25 basgflgonpihe receiving qualities of the signals fromthe
respective antennas obtai ned by the neasurenent; a 10 request receiving
step of, at the basg/statignp, receiving the antenna use request that the
signal should be transmtted fromat |east one antenna out of the plurality
of antennas; and a siggagnblapsweiting S step of, at the base station,
transmtting a signal addressed to the nobile station, including the signal
under the automaticrtepgaérfedersé poweretransm ssion, fromthe antenna
requested by the antenna use request. A base station according to the
presents i nvention 10:i80i88 seketprth in Caim1l7, a base station which is
equi pped with a plurality of antennas, constituting a nobile comrunication
system together w {hga Bpbile station requesting to transmt a signal from
at | east one antenna out of the plurality of antennas on the 15 basis of
receiving qualitiesCof signals transmtted fromthe plurality of antennas,
and which is configured to perform wth the nobile station, signal
transm ssi on/ recept€oncgontienl power udi ng signal retransm ssion control
based on an autonmatic repeat 20 request fromthe nobile station, the base
station conprising:Nrengues¢ peeervi ng neans for receiving an antenna use
request that a signal should be transmtted fromat |east one antenna out
of théOplurality of (Batehnhas; and signal transmitting means 25 for
transmtting a signal addressed to the nobile station, including the signal
under the automati cSAN repeat request for retransm ssion, fromthe
antenna requested by the antenna use request. A nobile station according
to the present invehti®hInal RRW&%t forth in Caim2l, a nobile 5 station
which is configured to perform signal transm ssion/reception control
i ncl udi ng signal reftashiEHRHTontrol based on an automatic repeat
request, with a base station eqyjpped with a plurality of antennas and
configured to transthtSEF Y} grAt€n the 10 basis of a signal transnission
requez% fromat | east gn 2 t enna Oﬁ% of the.plurality of %Eéennas t he
nobi | €7station conptis hg? gﬁ%??tyo 351PHng NeafE FSHMeastr i ngE T 2% ei vi ng
qualities of é%gpg&éiéﬁaggggtted fromthe plurality of antennas of the base
station; ’

a transmission power value of the base station;
an increase amount or an attenuation amount of
the transmission power of the base station;
20 a correlation value obtained by despreading of
spreading code;
either of combinations of these.
In the mobile communication system as set forth
in Claim 4, the radio resource is at least one antenna,
25 directivities of at least one antenna, a radio channel,

a transmission path, or either of combinations of



15 and request transmtting nmeans for transmtting to the base station an
antenna use request that a signal should be transmtted fromat |east one
-antenna out of the plurality of antennas, based on the receiving qualities
of the signals fromthe respective antennas 20 obtai ned by neasurenent.
incidentally, the foregoing nobile comunication system nobile
communi cati on nethod, base station, and nobile station according to the
present invention are based on the same technical concept and they are 25
aspects of thenzare teehei aale CONEEMA aﬁag pRbid & GamainkgethRl syskem as
a nobil e conmuni cati on net hod, 12 as a base station, and as a nobile
station. The fahlrawiky Wi laleseidde 4he Apansd dasol yEng phefnaklemin
t he nobil e comruni cation system according to the present invention, but it
is noted 5 thatf thenieARssf orpsohyi Ndudée, pr ahilwipdivtthieedobidfe  the
conmuni cation nmethod, the base station, and the nobile station are al so
based on the saEpeeeigeptantchridie m®PPi be eEPRHHeA! | Dromyshem aegerdi ng to
the present invention, at the nobile station the 10 quality measuring neans
measur s the maeeitddigntiuadidr esath tike mitgmadedt rapsi téeehdtdont hea
plurality of antennas of the base station and the request transmtting
means transm whith tthesiase siat indirbetagt enaamsuse teeueiss & habbtihe signa
should 15 be transmtted fromat |east one antenna out of the plurality of
ant ennas, basedatanonhesr eceeliepgsgaslipti daudtihbp sbgneksibnom t he
respective antennas acquired by the neasurenment. Nanely, this request
transnitting neans Inawmgdiers t® shbibiee Wit AbavehebZ@cdnt ennmobdéer equest
that the base station should transmt the signal fromat |east one antenna
with the rececengnggakiop of syh&ewi gnarcbedtss th&n t hdbe froweshatot her
antennas. At the base station, the request receiving neans 25 receives the
ant endd use réguestipronithe #®r 3@t ngf WO | dist &liagim and BheRmobPhéesi gna

transmtting neans 13 o ‘ ‘
communication system comprising a mobile station, and

a base station equipped with a plurality of antennas,

and configured to perform signal
transmission/reception control including signal
15 retransmission control by the base station on the

basis of an automatic repeat request from the mobile
station, wherein the mobile station comprises: quality
measuring means for measuring receiving qualities of
signals transmitted from the plurality of antennas of
20 the base station; and request transmitting means for
transmitting to the base station an antenna use
request that a signal should be transmitted from at
least one antenna out of the plurality of antennas,
based on the receiving qualities of the signals from
25 the respective antennas obtained by measurement, and

wherein the base station comprises: request receiving



transmts the signal addressed to the nobile station, including the signal
under the automatic repeat request for retransm ssion, fromthe antenna
requested by the antenna use request. 5 Through this operation, the signal
addressed to the nobile station is transmtted fromat | east one antenna
with the receiving quality relatively better, based on the receiving
qualities of the signals neasured at the nobile station, and it is thus 10
feasible to inprove the receiving quality of the signal- at the nobile
station, to preygst fohe FepetdidPntRE rLpeInd easesteqhieem theadobhke
station, and to enhance the throughput. The foregoi ng nobil e comunication
system can 15sahgg1benanpli 8d e ahisaittessifbmofatt Nedét casé shgeaha
addressed to a plurality of nobile stations. Nanely, a nobile comunication
system as setofierthofin €hai mfluraicionf i gofed sotéimis at tanel nobigrast ati on
the quality measuring neans neasures receiving 20 qualities of signals
transm tted fteanshétpligainkbysoffoantteramnas idft inye dhaskgrsd At addrassdetihe
request transmitting nmeans transmts to the base station an antenna use
request that sonmuhei cadtilel gnadt isdoul thbkudingsthet ed ghvadmwaiddeashe one
antenna out of the 25 plurality of antennas, based on the receiving
qualities of aheosméghal zebram tdeyuesspeforveecambasnassién, atapm redeby t he
measurenent. Nanely, this request transmtting nmeans transmits to the base
station the aattenaa uvsguesgedshyttbize ahbehageuseateégueshoul d transmit the
mul ticast signal fromat |east one 5 antenna with the receiving quality of
the signal better thamobhdse ¢omminieabitrer ngthodnagccordime Fasetkeati on
t he request receiving nmeans receives the antenna use request fromthe

nobi | e st ati oRreagwt t Havaniidrcads  sighalsal adomicht | by %éé\‘ié“l@ltra@lsrrits a
mul ticast signal addressed to the nobile station, jncluding the nulticast
si gnallOunder pplibet v IGEIdan r BEEBSE fERIFRt rehs®esusrd f P¥ma he
antenna requested. by the antenna use request. Through this operation, the
nul ti cast si gRePLli% adPMEIPEFAGOThe FBPFFR StERATRME IS r afsni TR ¢ rom at
| east one antenna with the receivin ual it relative%% better, based on

the receivi ngSeRBIPRi e&18f 2t RESS g MaSHPeBPse PAEPNGHIREHR L %N, and
it is thus feasible to inprove ghe receivi quak{%¥ of the 20 nultjcast
Signal at thehoBRFEnsest| RS FBLEPeden e FESS 119 GEGFOThpeld™ bquest s
fromthe rmbi{e station

nd_t o enhance, t t.hroughput ..ln the_foregoing
configuration, r%%%{'/%?l,o?/ﬁ%?%e% lno%ccurcoélggréasl Me?BB?fﬁgl%ﬁt enna %aép

requesks Troma 2on Bt idy ol ambl | .51 30N,36e BEGREBL OYg™ {N@ Of
: ystem can De configured, "as
basis of an automatic repeat request from the mobile
station, the mobile communication method comprising: a
quality measuring step o0f, at the mobile station,
measuring receiving qualities of signals transmitted
20 from the plurality of antennas of the base station; a
request transmitting step of, at the mobile station,
transmitting to the base station an antenna use
request that a signal should be transmitted from at
least one antenna out of the plurality of antennas,

25 based on the receiving qualities of the signals from

the respective antennas obtained by the measurement; a

10



15 set forth in Caim?7, so that when antenna use requests froma
plurality of nobile stations are present over two or nore antennas, the

-mul ticast signal transmtting nmeans transmits the nulticast 5 signal, using
t he antennas in descendi ng order of the nunber of requests. In this
configuration, as the entire system it is feasible to inprove the
receiving quality of the nmulticast signal at nore nobile stations, to
decrease the total nunber of occurrences 10 of repeat requests, and to
enhance the tekaliekRr oyghpul igl t Reegntid®e, syst emhdhephB¥enkitamias, set
forth in CQains 6 and 7 can be described as follows fromthe view points of
the nobile corevaiicahgontRet hggteie base steduedt amnht henkd zobnke
station. _ Nanely, a nobile comrunication nmethod as set forth in Caim12
is a nobil e cerBUlHCAE @R aiRiedeshifton atexbeadedohy ant®hhbeout of
comuni cation systemconprising a plurality of nobile stations, and a base
20 station eqthppedlwtdlntay pbfir anttennels ;andednas sighahi tlransmitecanti gur ed
to performsignal transm ssion/reception control including signal

retrandm ssi ostepnta®l by thHee base sdttiom,onttbeshastsngf ansagheidmtic
repeat request froma nobile 25 station, the nobile comrunication method
conpri si ng: aaddakssgdneasurhegnsbepeostadtionhe imshliddingt athensigbal
measuring receiving qualities of signals transnmtted fromthe plurality of
ant ennas of thedbaséhet apitomatd or etprssat treqisedt t foy sespapbpiasiche nobile
station, transmtting to the base station an antenna use 5 request that a
mul ti cast si ghabmshbal anbennganeaiiestddf pynthe pahennanusanrednasdut of the
plurality of antennas, based on the receiving qualities of the signals from
the respective ant eAnaas®bs ks hben b?C?%édhéasgﬁaeﬁjéﬁtPrﬁsﬁééuéét’eﬁ‘éé@ﬂvi ng
step of, at the base 10 station, receiving the antenna use request that the
nul ti édst si ghar §ﬁo@ﬁ§lﬁ?QOh§h1@¥%anﬂgn1§tqai%HSQﬁﬁ%Qﬂuﬂﬁﬁﬁpohﬁ of the
plurality of antennas; and a nulticast signal transmtting step of, at the
base station, SEFARBRTt PR £ RIEFEEstY sP nﬁn%d@@éss&?ﬁ%tli@l O nBbi | e

station, incl ud*’ogget he nmulticast signal unde eat . request

S t he autonmgtic re
for retransni %8 fT O HeE SHMBhn YF&&ﬂ‘estﬁag%h?ﬁe "g'naﬁrienﬁa ’B%Iél}%quest.

station requesting to transmit a signal from at least
one antenna out of the plurality of antennas on the
15 basis .0of receiving qualities of signals transmitted
from the plurality of antennas, and which is
configured to perform, with the mobile station, signal
transmission/reception control including signal
retransmission control based on an automatic repeat
20 request from the mobile station, the base station
comprising: request receiving means for receiving an
antenna  use request that a signal should be
transmitted from at least one antenna out of the
plurality of antennas; and signal transmitting means
25 for transmitting a signal addressed to the mobile

station, including the signal wunder the automatic

11



A nobi | e communi cation nmethod as set forth in CGaim113 is the nobile
communi cation nethod according 20 to Claim 12, wherein in the nmulticast
-signal transmtting step, when antenna use requests fromthe plurality of
nobil e stations are present over two or nore antennas, the base station
transmts the multicast signal by using the antennas in descending 25 order
of the nunber of requests. A base station as set fort in Caim18 is a base
17 station which is equipped with a plurality of antennas, constituting a
mobi | e communiregbhen sygiest teget bekrwhbhigsiphyr aftéy athegrobhnkenskati ons
requesting to transmt a nulticast signal fromat |east one antenna 5 out

of the plural irkyuektaat Bgnasecoantbanbasss ekqgueseiving qualities of signals
transmtted fromthe plurality of antennas, and which is configured to

perform with the npbi mbitlati Gtsstidrgnabhctbadsngssiten/ rigeept peaseant r ol
including multicast 10 signal retransm ssion control based on an automatic
repeat - requeshveh@tivhheigpbide steati dogtht hénbaSkait atalgn eomuobsileg:
request receiving neans for receiving an antenna use request that a

mul ticdst sigsabtsbaul dethicch r ansmi t tedffigumedt |tEast pexdocamt ensagtblout of
the plurality of antennas; and nulticast signal transmtting neans for
transmtting &raobhisasbtngrgnaptaddr essezhtiol he nmwllugistoat i oaighadl udi ng
the nulticast signal under the automatic repeat request for retransm ssion,
fromthe ant emparpaquéssaédnbycarnier@) haisedhacnsealr equgsmati chasepsatiti on as
set forthin Caim19 is the base station according to C aim 18, wherein
when ant enna gsgueefuewishf pomasehe Go il ieguigPrembiieh st aPluhs LAkl
present over two or nore antennas, the 25 nulticast signal transmtting
means transni 0§ BRESADBEI east condaaureg & Mg amelidhtenb@nah eRcklkasing 18
order of the nunber of requests. A nobile station as set forth in Caim22
is a ASbile .BRaEFORPIWA cRiPBaLoHERHES SO HeF EELRFSi dRam at least

transm ssion/reception control including nultjcast
one antenna out of the lurality of antennas, the

mobile station comprising: quality measuring means for
measuring receiving gqualities of signals transmitted
from the plurality of antennas of the base station;
15 and request transmitting means for transmitting to the
base station an antenna use request that a signal
should be transmitted from at least one antenna out of
the plurality of antennas, based on the receiving
qualities of the signals from the respective antennas
20 obtained by measurement.

Incidentally, the foregoing mobile communication
system, mobile communication method, base station, and
mobile station according to the present invention are
based on the same technical concept and they are

25 aspects of the same technical concept as a mobile

communication system, as a mobile communication method,

12



5 signal retransm ssion control based on an automatic repeat request, wth
a base station equipped with a plurality of antennas and configured to
-transmt a multicast signal on the basis of a signal transn ssion request
fromat | east one antenna out of the plurality 10 of antennas, the nobile
station conprising: quality nmeasuring neans for neasuring receivVving
qualities of signals transmtted fromthe plurality of antennas of the base
station; and request transmtting neans for transmtting to the base

station an anhgngapHse 3PateEHPShnlhat a fubiieastatsbgnal should be
transmtted fromat |east one antenna out of the plurality of antennas,

based on the receiving gyaléowigs willhgestgnBbstheomehAe E68PEELLYAg
ant ennas obtai ned by neasurenent. 20 The foregoi ng nobil e conmuni cation

system as set thert lbrdbl«d ai fh5 atheb iMopieéer afdnmanddtgiwred, sgstemt forth
in Caim8, so that when receiving the antenna use request, the request

recei vi ng neaagcotdihe hasethéatgr@saisy f onwenanbrpndUteCcept iiGN hotad
diversity 25 system The diversity reception is generally classified under
t hree Bet hodsthabe thel enxdaron £8r sodwhing Ntherephodlemi i alsd gnabifeom an
antenna with the maxi num | evel out of a plurality of antennas, the
equal - gai n coobmnunjcaribndmethodpbithendpaset mitest farom drie phheirmdbi Ye of
antennas as they are, and the 5 maximal-ratio conbining nethod of combi ni ng
out puts with sespecthi ¥eewel ghtlsaaedoodi hget sanbecontepels. The request
receiving neans of the base station may enploy any one of these nethods. By
performnm ng the ant efmathecepthiidre byomhesecat ven sisyy test oy rding stdeasi bl e
10 to inplenent stable reception of the antenna use request. Likew se, a
nmobi | e communfiat i preserhodliagerneiofor tati ntickai mekiles shathobi | the
comuni cati on nethod according to Claim11 or 12 wherein in the request 15
recei ¥0ng st efuahhe¥ r 3 SHHGS he MR ENna g Ure§uesthet her HEBEVERGL i on
perfornms antenna_reception in a diversity system A base station as set
forth in O ai #2blFEes he Hasetheat i DhIRREDr di TR ATRI 1716 18tRMer ei n
when receiving the antenna use request, the qu%gquest recei vi ng neans
perforns ant ePHATALERYt TN AR CETARTer 8F t yERGstRARE | 5 Afd ORobRNg the

conmmruni cation systemas set forth in one of Claing 5 tq 8, en at the

mobi | e stati of®¥#@SuaFFBYSREESLRI ng™ABaAs ﬁé&?ﬁF@gsphéxfec Qi PSS
qualities of Lhe shonale Lransiiited LLgmhe Bl AV pfn 80 RB3R, O the

15 be transmitted from at least one antenna out of the

plurality of antennas, based on the receiving

qualities of the signals from the respective antennas

acquired by the measurement. Namely, this request

transmitting means transmits to the base station the

20 antenna use request that the base station should

transmit the signal from at least one antenna with the

receiving quality of the signal better than those from

the other antennas.
At the base station, the request receiving means

25 receives the antenna use request from the foregoing

mobile station, and then the signal transmitting means

13



20 as neasured objects are not limted to specific signals, but car. be
sel ected fromvarious signals. Specifically, as set forthin Caim9, the
.quality neasuring nmeans can neasure the receiving quality by 5 using a
synchroni zation signal, a signal of annunciation information, an individual
signal to the nobile station, a nulticast signal, or a conbination of two
or nore out of these signals, transmtted fromat |east one antenna of the
base station. 10 Likew se, a nobil e~comuni cation nethod as set forth -in

Caiml5 is theMite caEUsigatl ondarkheddaceor dhagmbbitet Ratatare ,of
Clainms 11 to 14, wherein in the quality neasuring step, the nobile station

nmeasures the riegainding quedd t ysbynssi n@indekS syehrantdabts sirgplat a
signal of annunciation information, an individual signal to the nobile

station, a milddgRst %o&n&letﬁnﬁnmﬁmmﬁtf@csmothtewan@_tenﬁar eeeplesefed hese,
transmtted fromat | east one antenna of the base station. A nobile station

as set 20 fortly itheCaaitendd uSet Reqifelitl.e station according to Caim-21 or
22 wherein the quality neasuring nmeans neasures the receiving quality by
usi ng & synchroni zarthebushgnalis aopsrgniabn pf thenunicgredl oaddnéssadt iton, an
i ndi vidual signal to the nobile 25 station, a nulticast signal, or a
conbi nati on ofthiewonatriher etatticaf iheseanisgudited tfaomsmattt ebedstomoae 21
| east one antenna of the base station. The physical quantity used as the
recei vi ng qualanttgnmeasurtsd ghet mesetiviegi syusdtitiy ntebadtivedyspetiteire
physi cal quantity, either, but it can be 5 selected from various physical
quantities. Spesieti cainl y thes smacdioriny i rGibinid®, ofie rbeei viiggadsal ity
can be a received power, a value obtained by dividing a carrier power by
the sum of anmieasaredr ende pdeer mepidlle nossatbower @A (Lt+ NP ) thus val ue
obtained 10 by dividing a signal power _by the sumof an _interference power
and alfbi se pdwesibde(| te Nilpraieer £be r ae€eiyingkelBdddYobPai nElei n
decodi ng of error correction code, a CNratio (Carrier to Noise Ratlo) an
SIN ratio (Sighanato NefsetR&ti opobhl %orﬁ@%ﬂ%%ﬂl15t9aI&¥QﬁﬁQﬁne8 By
despreadi ng of spreadi ng code, or a conbinatjion of two or_nore ou
these. Likewi SEPe5ifBBPI & IcSAmSAite ASBIEFhet HocP st 82t MPBLLR FﬁaEFSPn116 is
the mobile co ni_cati on nmeth a cor di to either one of dains 11 to 15
wherein the ZgWHeEQiﬁp GnﬁﬁaFng ﬁ§°39b885ived power, a val ue obtained by
dividing a carrier t he sun1 an |nterfere ce power . and a n0|se
Req %?/ly Ay Fhe

power, a val ue obta ‘?/Jrrﬂﬁndn Js]l nacio SIFHE8s &
Interf%rence RQUE' ngﬁpploufe £O¥%ahsmls§£ grlgﬂa 'm&lticast signal

addressed to a plurality of mobile stations.

Namely, a mobile communication system as set
forth in Claim 6 is configured so that at the mobile
station the quality measuring means measures receiving

20 qualities of signals transmitted from the plurality of
antennas of the Dbase station and the request
transmitting means transmits to the base station an
antenna use request that a multicast signal should be
transmitted from at least one antenna out of the

25 plurality of antennas, based on the receiving

qualities of the signals from the respective antennas
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25 li kel i hood obtained in decoding of error correction code, a C N ratio,
an S/Nratio, a correlation value 22 obt ai ned by despreadi ng of spreading
-code, or a conbination of two or nore out of these. A nobile station as set
forth in Claim?24 is the nobile station according to either one of C ains
21 to 23 wherein the 5 receiving quality is a received power, a value
obtained by dividing a carrier power by the sumof an interference power
and a noi se power, a value obtained by dividing a signal power by the sLUn
of an interfepgpaere@Wehy anthd MAaSRirR@eRNt. an MMy att®isa 8qghikkel i hood
obtained in decoding of error correction code, -a CNratio, an S/N ratio,
a correl ati ontyahyfiebtagnedds despneadt 89 tof S eadisey £OHEL010r the
conbi nati on of two or nore out of these. According to the present
invention, asaflesghbbedsd> abquest tBRasi goRk agdsessedat@ohhesnvbilie
station (including the nulticast signal) is transmtted fromat |east one
antenna with thenkmeei ViRg quallitiyakel atsivelal beided, daselestt héne
receiving qualities of the signals neasured at the nobile station, and it
is 2C shus feaatbhrat owitpr ovket heeceteingnggouaityy of tbresi ghghalat the
nobil e station, to prevent the repetition of repeat requests fromthe
nobi | e stati obetéad thapnbhose fhemt hheughpeat. akhenntbhe present invention
is applied in 25 conbination with site diversity, use of plural base
stations provi des the ehtebthsef steticasi hpet heqést diemxisTing gaeanagai nst
shadowi ng, and the control time can be unlimtedly shortened by the feature
of the presentecéhventi bheof anténgapl usal negeasts frnomnethasemsbiaieon.
This makes it feasible to realize large 5 diversity gain agai nst fading.
The maxi mum dévetsdny gaidn tWwan beubthfasedsbgnapplidanpmite igig eneldnersity
to the present invention in this way. In the conventional nobile
comuhPcat i ont5§BERATS ae deskiprst wetAnAef rddi@ssesl FEgs.the apebilet he
base 10 station transmits the signal in only the deternined frequency
channel for tFeaSHPRsi oln@iudhed si iRl BEHFESATEH t oL IRRL noBRERTr st &Re on.
Therefore, a sinple nobile station incapable of inplenmenting receiving
ant enna di ver3pE9MebiC atRBBRIFe XS SRayFRTPBAGLEE105 af GWenthi®al site

remained in a | ow receivin q& lity state due to fadiqg or shadow ng, thus
posi ng the pr%%?%ﬁ?%fr%%ﬁ?%ﬁ? 3°¥h%h?h?%55%%%tu%%c%%%% F-the repetition of

repeat requests. Through this operation, the multicast signal
15 addressed to the mobile station is transmitted from at
least one antenna with the receiving quality
relatively better, based on the receiving qualities of
the signals measured at the mobile station, and it is
thus feasible to improve the receiving quality of the
20 multicast signal at the mobile station, to prevent the
repetifion of repeat requests from the mobile station,

and to enhance the throughput.
In the foregoing configuration, however, there
can occur cases where the antenna use requests from a
25 plurality of mobile stations are present over two or

more antennas, but the system can be configured, as

15



An object of the present invention is therefore 20 to decrease the
repetition of repeat requests fromthe nobile-station to enhance the

-t hroughput, as descri bed above. In order to acconplish the above object,
the present invention provides, as set forth in daim?25, 25 a signal
transmtting nmethod in a nobile communication systemconprising a nobile
station and a base station 24 and configured to perform

transm ssion/reception of a signal while sending and receiving an automatic
repeat requeskettheogtgnakntransmntt7pg get heHabei pHegar ahednAdt agef ol | ows
in the nobile comunication system the 5 nobile station neasures a

recei ving quakkbbMestsa £agno si gpahrilangnm bFedmbbolet hethasenst akiren, the
nobil e station notifies the base station of the receiving quality of the
radi o signal phuseneasuved, and tbe bmseest ahteonnasansthés mustgoaktunder a
repeat request 10 fromthe nobile statiori~ so as to neet a required

recei ving quakigyadf theansnbikenst ameams basechsmitde tlecei mibygiquatity
thus notified of. According to the present invention, the base station
transnbts t hessgnadl usdey tthe reepeainasgiestesbSehrangt bedwbid® shati on
_So as to neet the required receiving quality at the nobile station, based
on the recei vingbgualaf y refquelkésr.adi dnsi ghas ruoirn figdradfidny, t he nbhel e
station, and it is thus feasible to avoid the continuation of the | ow

recei ving quaentyret ayeten, di¢ tie ffadisidpler Whaduwiowe athgufé¢eetvinef or e.
As a consequence, the repetition of repeat requests fromthe nobile station
can be decreagedlibnd f i $hfeeagibleicasenhanenatl he athr ougtgput molcbheer ni ng
the radio signal fromthe base station 25 neasured at the nobile station,
as set forth $hatienm 260 desrsiagealthe ahghinlt nHgbewt vfd PecebRenge® ed so
25 that the radio signal transmtted fromthe base station becones at

| east 18ne radPd cHEReAT Aregpes®s: t hénchdi §OchAMANGe omttige baReakt ati on
nmeasured at the base station is selected, for exanple, 5 as set forth in
Claim27, so thEPUERRURODT | EReteRtbre u¥Ete™s a radio channel for

measur enment of the receiviqg quality, an_annunci atjon informaiion channel
i bk g

or an individual chtfhet™%t 135 cS8t ERLPRefPoFLi2iPSns 09 oh A t hese,

anong sai d atbtlee%%tsc%q eEiadalxso follows from the view points of the

mobile communication method, the base station, and the
15 mobile station.
Namely, a mobile communication method as set
forth in Claim 12 is a mobile communication method
which is executed by a mobile communication system

comprising a plurality of mobile staticons, and a base

20 station equipped with a plurality of antennas and
which - is configured to perform signal
transmission/reception control including - signal

retransmission control by _the base station on the
basis of an automatic repeat request from a mobile
25 station, the mobile communication method comprising: a

quality measuring step of, at the mobile station,
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10 channel transmtted fromthe base station. (according to the present

I nvention, any radi o channel can be used for the neasurenent of the
-receiving quality at the nobile station as long as it is a radi o channel
transmtted fromthe base station. 15 The receiving quality of the radio
channel neasured at the nobile station is selected as in the signal
transmtting nmethod, as set forth in Caim28; the receiving quality is one
selected fromthe following: 20 a received power; ~Eq. 1) ¢ (I + N C

carrier p_OVVermaash'rih?t eFd &I BPOEy PAMRIL 123N 6P SA WY CEansRAit28g S/ (|
+ N) S signal power l-: interference power N noise power; 5 (Eq. 3 ) CN
C carrier powepmNtheoigeiRowery dfdanflehndd 8£Nthe base station; a
request transmitting step of, at the mobile station,
transmitting to the Dbase station an antenna use
5 request that a multicast signal should be transmitted
from at least one antenna out of the plurality of
antennas, based on the receiving qualities of the
signals from the respective antennas obtained by the
measurement; a request reéeiving step of, at the base
10 station, receiving the antenna use request that the
multicast signal should be transmitted from at least
one antenna out of the plurality of antennas; and a
multicast signal transmitting step of, at the base
station, transmitting a multicast signal addressed to
15 the mobile station, including the multicast signal
under the automatic repeat request for retransmission,
from the antenna requested by the antenna use request.
A mobile communication method as set forth in
Claim 13 is the mobile communication method according
20 to Claim 12, wherein in the multicast signal
transmitting step, when antenna use requests from the
plurality of mobile stations are present over two or
more antennas, the base station transmits the
multicast signal by using the antennas in descending
25 order of the number of requests.

A base station as set fort in Claim 18 is a base
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S: signal power N noise power; an error rate; a |likelihood obtained in
decodi ng of error 15 correction code; a transm ssion power value of the
base station; an increase anmpbunt or an attenuation anmount of the
transm ssi on power of the base station; either of conbinations of these. 20
Further, radio channels used in radio transm ssion between the nobile
station and the base station are selected as in the signal transm ssion
nmet hod, as set forth in_ Caim29, wherein radio channels transmtted and
recei ved betwegeatibe h@seh?s stajuippandvitie aopllieasiayi 6 ah€edhakeast
one of subcarrier channels, orthogonal subcarrier channels, 27 frequency
channel s, andcbneqtiencynghannalodiile debhmurbtatienuenmtdmndsogAcherdi ng to
the present invention, the radio channels are sel ected dependi ng upon the
transm ssi on wimnikt hadsplieraliapsm Ssinmlileremtain cofs sirgrales theignweén t he
base station and the nobile station: the subcarrier channels in the
mul ticarrier transmissiaonmushsicEgt tHhegmat hdgomalatsubz=atr i eme chahaehsa in t he
OFDM transm ssion system the frequency channels in the FDM 10 transm ssion
systems5 t - he buequeficytichamilelrsliirtydi bfer entehneguemty trenddaisi st hef
mul ti band transm ssion system Fromthe viewpoint of enabling the
notification obceheingasyuzll teezi vifhgsgoakilsty oransmibedsifoonof th8 t he
nobi |l e station sending the repeat request to the base station, the present
invention propildsslisy sef fapténnasC and 30vhide disgnglonfighsedt t £ag
met hod wherein when a repeat request for retransm ssion of a received
signal is neeBedforme nobviehstathileh nomioide 20 shatBass st at BNl t he
repeat request, together with the receiving quality of the radio signal
neasur ed. Fr ofrBREMGFERPBY AECBPLEARDI | FRPBIFRL notlinGlekiingn multicas

10 signal retransmission control based on an automatic
repeat. request from the mobile stations, the base
station comprising: request receiving means for
receiving an antenna use request that a multicast
signal should be transmitted from at least one antenna

15 out of the plurality of antennas; and multicast signal
transmitting means for transmitting a multicast signal
addressed to the mobile station, including the
multicast signal under the automatic repeat request
for retransmission, from the antenna requested by the

20 antenna use request.

A base station as set forth in Claim 19 is the
base station according to Claim 18, wherein when
antenna use requests from the plurality of mobile
stations are present over two or more antennas, the

25 multicast signal transmitting means transmits the

multicast signal by using the antennas in decreasing
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of the measured receiving _quality on the occasion of the nobile station
sendi ng an arrival acknow edgenent 25 of a received packet to the base
. station, the present invention provides, as set forth in Claim31l, the 28
signal transmtting nethod wherein on an occasion of notifying the base
station of an acknow edgenent of arrival of a received signal, the nobile
station notifies the base station of the receiving quality of 5 said at
| east one radi o channel neasured. The information on the receiving quality
sent from theopgbi! grStRti AAmbert B baggestation is one as in the signal
transmtting nethod, as set forth in Caim 32, wherein the nobile station

notifies the base 18 sbailen stfatdoinber set &Hodt@asin opeaiadi2e changel and
a receiving quality of the radio channel, or of only a channel nunber of a

recei ving quahbbylwi idtiat ianpreetier disnecbr fi@iereds tbhedrefinvi 8ggaaal ity of
said at | east one radi o channel neasured. 15 The information on the

recei ving quakrbaysnssonenasetspthbensi graltidglansinictiudd nget hedltasaset forth
in Caim33, wherein the nobile station notifies the base station of a
nunber 50f at kegsél one tradismictsio el ceattireflyi bgsadr equi red aecenyt g
quality, including a 20 radio channel with a maxi mumreceiving quality at
the nobi |l e_ stapean, reogeistter with tehebaseeistiatgcquatgqtyppedi enddh &rom t he
vi ewpoi nt of transmitting signals by changing radi o channels used for
transni ssi on plugdlsignals sotasnas i apdoveonhieguredi \Hongtgeabntiy aa t he
nobil e station, the present invention provides, as set 29 forth in daim
34, the signahuitaessttsiogabhephodhehdeasiis tdfe aseomat toanseisshdmes a
radi o channel satisfying the required receiving quality at the nobile
station on theetasss dfomoetfileastornfr gntERass owdbidle hatpbarakity t he
base station transmts a signal under a repeat request fromthe nobile
stati 6B, usingft rﬁéltreama@,chghﬁem@l@eb@ misrted 1 ofc c 6PBPHE SEBIE hedpd bient
invention, the base station transmts the signal under the repeat request
10 from the rP®RFersR&t MEANSy EMangeR§ S AR L EhRhedgialities of

signals transmitted from the plurality of antennas of
the base station; and request transmitting means for
transmitting to the base station an antenna use

15 request that a multicast .signal should be transmitted
from at least one antenna out of the plurality of
antennas, based on the receiving qualities of the
signals from the respective antennas obtained by
measurement.

20 The foregoing mobile communication system as set
forth 4in Claim 5 or 6 is preferably configured, as set
forth in Claim 8, so that when receiving the antenna
use request, the request receiving means of the base
station performs antenna reception in a diversity

25 system. The diversity reception is generally

classified under three methods, the selection
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one from another so as to permt the nobile station receive the signal with
the required receiving quality, based on the receiving quality notified of
-by the nobile station, and thus the base station does not 15 always have to
use the predeterm ned radi o channel for transm ssion of the signal
addressed to the nobile station, different fromthe conventional systens.
Nanel y, the base station adaptively changes the radi o channels one from
another so as to inprove the 20 receiving quality at the nobile station, so
that the nobilgnsialh@NnReEBEEARE 40 SiQeRIVertdie shondcetrld @ibetter
receiving quality, resulting in decreasing the repetition of repeat_
requests. In e¢RAj HAGIMAR URSLEWJUL of BegoiRalfiedsid¥ ardtermidmncens he 25

t hroughput. Fromthe viewpoint that after the change of the 30 radi o
channel as deggtikbega ahovenbhaingsaetrid 0df aksfbihaRgNidutputy 9fddm
addressed to the nobile station through. the use of the radio channel, so
as to enable pméntgpapseiel tBe raddehtdsr eeel Vidhgygualdd,y aind hetipe nobile
station, the present invention provides, as set forth in Caim35, the

si gnal 5transnhikimgl FEd hosl heisini riaf t e thioanSBift t cogbihengi onet puttwler t he
repeat request fromthe nobile station, using the determ ned radi o channel,
t he base statwbth atespécialsdi weightld scgoadlingdtesskditoléhel sobiThee
station, using the determ ned radi o channel. Fromthe vi ewpoi nt of
decreasi ng i nteqiesencecai tingt heansobifl ¢het dMasenstatheonpmesendmpvent i on
provi des, as set forth in Caim36, the signal 15 transmtting nethod
wher ei n, basegnpnotke afot thesat nethpdem t IRy mpbrfersingi dhe tdretdrase
station determ nes a nunber of a radio channel which satisfies the required
recei vi ng quatécgpiion hbynollidse sdavesalbrd mahhodgh wht chst Heeasignle s
transmtted so that a transm ssion 20 power fromthe base station becones a
predet@r m nedtwal Weplemental so-alster niereraian arsfi s¥ion guvv@maf uste radio
channel . According to the __ present invention, when receiving a repeat
request fromI¢@ue®bile station, 25 the base station transnmits the signal

requested by the repeat request, using the radi o channel satisfying the 31
Likewise, a mobile communication method as” se

forth in Claim 14 is the mobile communication method
according to Claim 11 or 12 wherein in the request

15 receiving step, when receiving the antenna use request,
the base station performs antenna reception in a
diversity system. A base station as set forth in Claim
20 is the base station according to Claim 17 or 18
wherein when receiving the antenna use request, the

20 request receiving means performs antenna reception in
a diversity system.

In the mobile communication system as set forth
in one of Claims 5 to 8, when at the mobile station
the quality measuring means measures the receiving

25 qualities of the signals transmitted <from the

plurality of antennas of the base station, the signals

20



required receiving quality at the nobile station and nmaintaining the
transm ssion power fromthe base station at a predeterm ned val ue.
. Accordingly, when the predeterm ned value is set at a mninmumvalue, the 5

nobil e station can receive the signal requested by the repeat request, wth
the required receiving quality even if the transm ssion power fromthe base
station is mninum Nanely, since the signal is transmtted at the m ni num
transm ssion power fromthe base station, 10 it is feasible to reduce the

interference wsthytheuother syRkidse shal i ot notjheeeyvi pg t Bgesignal under
t he repeat request. Fromthe Vviewdoint of inproving the receiving quality

of the signal sigeghked whtt hawBEl essiatteq lbr&veradriduRe Bubhheast
transm ssion of ‘transmtting an identical signal to a plurality of nobile
stations, thespeeseftallyentaon sprrovidesh amn setafiartd, i nrd a3yt he
signal transmtting nethod wherein when the base station transmts an

i dentical nul heedstrison@dard) tenanplagiald tyhef reebkiikeéngt ajidinssy t Bg base
station determ nes a nunber of at |east one radi o channel which satisfies
the reguired neeagvi ng qualhtiirahigachon signal, a signal of
annunciation information, an individual signal to the
mobile station, a multicast signal, or a combination
of two or more out of these signals, transmitted from
at least one antenna of the base station.

10 Likewise, a mobile communication method as set
forth 4in Claim 15 is the mobile communication method
according to either one of Claims 11 to 14, wherein in
the quality measuring step, the mobile station
measures the receiving quality by using a

15 synchronization signal, a signal of annunciation
information, an individual signal to the mobile
station, a multicast signal, or a combination of two
or more out of these, transmitted from at least one
antenna of the base station. A mobile station as set

20 forth in Claim 23 is the mobile station according to

Claim -21 or 22 wherein the quality measuring means

measures the receiving quality by uéing a
synchronization signal, a_ signal of annunciation
information, an individual signal to the mobile
25 station, a multicast signal, or a combination of two

or more out of these signals, transmitted from at
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nmobi l e station and through_which the nulticast signal is transmtted so
that a transm ssion power fromthe 25 base station becones a predeterm ned
-val ue, and al so determ nes a transm ssion power of the radio channel, 32
based on notification fromeach nobile station. The present invention also
provi des, as set forth in Caim38, the signal transmtting nethod wherein
when the base station transmts the identical 5 nulticast signal to the
plurality of nobile stations, the base station determ nes a nunber of a

radi o channel jthat AR Berassumed tachauget Reagnieatest nunber of repeat
requests fromthe nobile stations, out of channel nunbers with receiving

qualities within 10Tgaepr gdoteErAINedubARgey Nakiehi edsof thy t heceespagtive
nobi | e-stations. Further, the present invention provides, as set forth in

Caim39, a nefiale tgonmbascatdontsyshe® CoMRél SidgnadtNObiher & atdipngand a
base station and 15 configured to performtransm ssion/reception of a
signal while segedifgcanghyegehVi nguant aty pneéithéepeadut equesicanwhgeei n the
nobi |l e station conprises: receiving quality neasuring nmeans for neasuring a
recei visng qualseflgcokda radironsi gnatadicausm ttelysioal 20 t eahaseiakati on;
and receiving quality notifying neans -for notifying the base station of
t he receivi ngsgealiftyadl vyl has axbto Sogrial ihhdd aimasioedthandesbévéng t he
base station conprises: transmtting nmeans for transmtting a signal under
a repeat requestliitgmddmre 26 aphidozistest iowsDo, t hatvad ueeqrbtaihedckyvi ng
quality is satisfied at the nobile station, based on the 33
dividing a carrier power by the sum of an interference
power and a noise power (C/(I + N)), a value obtained
10 by dividing a signal " power by the sum of an
interference power and a noise power (S/(I + N)), an
error rate, a likelihood obtained in decoding of error
correction code, a C/N ratio (Carrier to Noise Ratio),
an S/N ratio (Signal to Noise Ratio), a correlation
15 value .obtained by despreading of spreading code, or a
combination of two or more out of these.
Likewise, a mobile communication method as set
forth in Claim 16 is the mobile communication method
according to either one of Claims 11 to 15 wherein the
20 receiving quality 1s a received power, a value
obtained by dividing a carrier power by the sum of an
interference power and a noise power, a value obtained
by dividing a signal power by the sum of an
interference power and a noise power, an error rate, a

25 likelihood obtained in decoding of error correction

code, a C/N ratio, an S/N ratio, a correlation value
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receiving quality notified of by the nobile station. The nobile

comuni cation systemas set forthin Claimlis different fromthe nobile
-conmuni cati on systemas set forth in Caim39 in that the subject 5 for
determning the radio resource on the basis of the receiving quality is on
the nobile station side in the former or on the base station side in the

| atter, and they both belong to the sane technical concept. The present
invention also provides, as set forth 10 in Caimb56, a base station in a
nobi | e communigkidigRdsy HyeMdLPRIdEin a fobsp Lesdahdoncand, t herbage
station and configured to performtransm ssion/reception of a signal while
sendi ng and reeficdinAgiadn ast OFRicl Cof eprate requesdft thesbase AS5msbatieon
conprising transmtting nmeans for transmtting a signal under a repeat
request from tshetiohi lag Hed! ifyrtto irhatlaimegdi fedthecabving ettalkiby is
satisfied at the nobile station, based on a receiving quality notified of
by the nobil e agtatriddhg 20 furdhzer ordhe Hprekenis i Avetdi PR phevetasrhas set
forth -in Caim63, a nobile station in a nobile comunication system
conpri § ng t heerebviagst afuadn tand s base steatdiordandower,onfa guraduto
performtransm ssion/reception of a signal while sending and 25 receiving
an automati c oppeanededpyestividiengrobi tersietri ponweonpy dihey: surecef vang
quality neasuring nmeans 34 for measuring a receiving quality of a radio
si gnal transnintedftrencehpobase asidatd omismdpooweri vanyadgueal pbyanoedf yi ng
means for notifying the base station of the receiving quality of the radio
signal thus Sbyeasiiidlinthe ®reségnainv@emesn WYl beeomsuor eof ul &y
understood fromthe detail ed description given hereinbel ow and the
acconpanyi ng dPARFAGSSRAECRONRE gider B IR RFIWET/ (AR ra¥Foh BaF§, and thus
are not to 10 be considered as |limting~the present invention. Further
scope l8f appl LtégBLihegdofoktmingdsdmt FRGEALNEN O | IETEOFONEORBPEEEPR from
the detail ed description given hereinafter. However, it should be

under st ood t h&P%€he3det/dl | BatdescAMptI/dh EABISped fFT U &hdGpl Baluahi | e

i ndi cating preferred enpodi nents of .the invention, are given by way of

i | lustration BRE§INEANCBYvaresHE S@RARGes Cdnd SRIGFI O i it R the

combination of two or more out of these.
According to the present invention, as described
15 above,. the signal addressed to the mobile station
(including the multicast signal) is transmitted from
at least one antenna with the receiving quality
relatively better, based on the receiving qualities of
the signals measured at the mobile station, and it is
20 thus feasible to improve the receiving quality of the
signal- at the mobile station, to prevent the
repetition of repeat requests from the mobile—station,
and to enhance the throughput.
When the ©present invention is applied 1in
25 combination with site diversity, use of plural base

stations provides the effect o0f 1increasing the
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-spirit and scope of the invention wll
the art fromthis 20 descri ption.

. present

station;

the repeat regueatsitomgbhe HRRIINE tStsHddNiksi Nthd Nend agdbRt FE50HL RE
determ ned by the radio resource determ ning neans. 5 Further, in the

nmobi | e communicgat i sndtigmtasiiset sherténed @i khed, féheuts argm theng

by using radi o resources in decreasing order of
the nunber of piepeat. nageastsnf MU gIU IStatitdinaslOid NohbepaBli | e
comuni cati on systemas set forth in C aimb55,
| east one ant enagjofirectrhdist i pakets aitl efsdsyiee ardoentaald zeadlargsannel ,
a transm ssion path, or either of conbinations of these. Here the antenna
may bebSa 15 sdhgkesabyenmanoragaijiay afatiyngf amhenmasgimaml divéheitpse of a
plurality of antennas being used, directivities of the respective antennas
may be differgatinfram eaclchtleeed Bye daprdnsmgositon siatdn dsvens etygedof or a

nmeans transnmits the signal

situation in which a signal is

10

15

20

25

the present invention in this way.

In the conventional mobile communication system,
as described with reference to Figs. 3 and 4, the base
station transmits the signal in only the determined
frequency channel for transmission of the signal
addressed to the mobile station. Therefore, a simple
mobile station incapable of implementing receiving
antenna diversity, or a mobile station staying long at
an ldentical site remained in a low receiving quality
state due to fading or shadowing, thus posing the
problem of degrading the throughput because of the
repetition of repeat requests.

An object of the present invention is therefore
to decrease the repetition of repeat requests from the
mobile. station to enhance the throughput, as described
above.

In order to accomplish the above object, the
present invention provides, as set forth in Claim 25,
a signal transmitting method in a mobile communication

system comprising a mobile station and a base station

24

beconme apparent to those skilled in
A nobi |l e conmuni cati on system accordin
invention is configured, as set forth 53, so that the base station
conprises radio determ ning neans for determning a radio 25 satisfying the
required receiving quality nobile station on the basis of notification
detailed g to the in Claimresource resource at the fromthe 35
and signal transmtting neans for transmtting the signal under

nmobi | e

the radio resource is at



20 indirectly transmtted via a nobile station as a relay station (nultihop
connection). BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block _diagram
.of a conventional nobile conmunication system 25 Fig. 2 is a chart for
illustrating the cooperative operation of the conventional nobile 36
comuni cation systemwi th the automatic repeat request . Fig. 3 is a block
di agram of anot her conventional nobile .comunication systemwth the
automatic repeat request. 5 Fig. 4 is a chart for illustrating the
operation of the cesvejurenpl tsobiekr€oeanTimatil Wi ciy/Hersptiich &fig a
bl ock di agram of a nobile comunication systemin the first enbodi nent of
the present iBgugnkilowhile Hehdihd sral ofeddifiigiah usttenadgct bepeat _
cooperative operation of the nobile conmmunication systemwi th the automatic
repeat requestreignethie fihestsegboli aeahsat tthagpmeseid iveemndg i earrkeg. 7A is
a diagramfor illustrating the 15 procedure of data transm ssion in
application obuthesTHdidysisemn atite Fhopli /8 acwhagi@atfiom sistsht athag the
procedure of data transm ssion in application of the CDM system Fig. 8 is
a bl ocls di agr anbadfl ea sialtibe 2@ asonmmEsnisc ateasi sirst emahitheofegonddio
enbodi mrent of the present invention. Fig. 9 is a chart for illustrating the
cooper ati ve opégatilortmdnsniigatbbftemcdimeunbzse i stasyonemtdie hmohéle
autonatic repeat request in the second 25 enbodi ment of the present
i nvention. Fi gtatdons mobl bicks ditdgr abrek asheblior 3IE the receiving

quality of the radio signal thus measured, and the

base station transmits a signal under a repeat request

10 from the mobile station so as to meet a required

receiving quality of the mobile station, based on the
receiving quality thus notified of.

According to the present invention, the base

station transmits the signal under the repeat request

15 from the mobile station so as to meet the required

receiving quality at the mobile station, based on the

receiving quality of the radio signal notified of by

the mobile station, and it 1s thus feasible to avoid

the continuation of the low receiving quality state

20 due to fading or shadowing as suffered before. As a

consequence, the repetition of repeat requests from

the mobile station can be decreased, and it is
feasible to enhance the throughput.

Concerning the radio signal from the base station

25 measured at the mobile station, as set forth in Claim

26, the signal transmitting method is configured so

25



communi cation systemin the third enbodi nent to which the signa
transmtting nmethod of the present invention is -applied. Fig. 11 is a
-flowchart showing the operation in 5 the third enbodi nrent of the present
invention. Fig. 12 is a block diagram of a nobile comunication systemin
the fourth enbodi nent to which the signal transmtting nmethod of the
present invention is applied. 10 Fig. 13 is a flowhart show ng the
operation in the fourth enbodi nent of the present invention. Fig. 14 is a
flowchart shownag th@ebr aeRES NG Rfrcedur eardmueted M fioy atREnbgasef a
frequency channel and a transm ssi'on power of the frequency 15 channel in
the fourth _erbadiganbeebmtBeapr 8888t bA¥eRhH®s. chhfineld is a diagram
showi ng an exanple of receiving qualities of respective frequency channels
at each of nobile spatipascEnthBerhaibt Bhefhedi fesh ehe2BabBesphesent
invention. dig. 16 is a block diagram of a nobile comunication systemin
the fifth enbedagaredt atwWhiheh ddwe sdigialod ronsseldctngd, 8t hedamplehe
present invention is applied. 25 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
[ Fi rst sEnbodi gentdet38fortheifii C3biammoni nent tabtt heprmseile | Byeoionn wil |
be described with reference to Figs. 5 to 7. The present enbodi ment wl|
descri be an exasple B whi chadibasehshationfos egeappedmanth dHo bhase
station

receiving quality, an annunciation information channel

or an individual channel or a multicast channel or a
combination of these, among said at least one radio

10 channel transmitted from the base station.
According to the present invention, any radio
channel <can be used for the measurement of the
receiving quality at the mobile station as long as it

is a radio channel transmitted from the base station.

15 The receiving quality of the radio channel
measured at the mobile station is selected as in the
signal transmitting method, as set forth in Claim 28;
the receiving quality 1is one selected from the
following:
20 a received power;
{Eq. 1)
C/(I + N)
C: carrier power
I: interference power
25 N: noise power;

(Eq. 2)
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5 antennas, but it is noted that the present invention can be substanti ated
w th any nunber of base station antennas. First, the configuration of the
-mobi l e communi cation systemw ||l be generally described. As 10 shown in
Fig. 5 the nobile comunication system 100 is generally conprised of a
base station 101 and a nobile station 111. The base station 101 conprises a
plurality of base station antennas 7, 8; a plurality of 15
transmtted/ recei ved wave splatters 4 provided corresponding to the
respective antennasg,af anggnna switching unit 109 for switching the
transmtted/recei ved wave splatters 4 one from another to use either one;
an A RQ processor 1§2 §p€ﬁggu55gefo 20 perform various processes including
a process of attach~.ng the error-detectable parity such as the CRC or the
like to the input datajgpterlPdndedgbR@ernput termnal 6, a process of
_retransmtting a signal in response to a repeat request fromthe nobile
station, 25 a process Rbisotpdyéng a transmtter 103 of use of an antenna
based on an antenna use request, and so on; 39 the transmtter 103
configgred to sw tchegutput of the antenna switching unit 109 and transmt
data fromthe ARQ processor 102; and a receiver 5 configured to receive
data fromthe outsidenthrough the base station 5 antennas 7, 8 and feed the
data to the ARQ processor 102. The nobile station 111 conprises a nobile
station antenna 17;Ca tdanber tipewér ecei ved wave splitter 16; a receiving
quality neasuring unit 118 configured to 10 neasure a receiving quality of
a received signal f¥r mebsermewest; of receiving quality and store the
receiving quality in a nmenory 119; a receiver 12 configured to receive a
signal fromthe out $igde 4hrough the transmtted/ recei ved wave splitter 16;
an 15 ARQ processor 113 configured to performthe error detection using the
CRC f&P the signal $&€eived at the receiver 12 and output data from a data
output termnal 14 and al so configured to, with detection of an error,
output to a transmtefidmhdqqvfeati on of a 20 repeat request for
retransm ssion of received data and a nunber of a base station antenna with
a high receiving quil i132S&RPW¥eEransnitter 15 configured to transnmit the
notification _of the repeat request and the nunber of the base station
antenna with the higfh 95 edéd®@ng quality fromthe ARQ processor 13. The

r n iment wil [i 4
present embodi ment a liﬁgifﬁggd bggtagned in decoding of error

15 correction code;

a transmission power value of the base station;

an 1increase amount or an attenuation amount of
the transmission power of the base station;

either of combinations of these.

20 Further, radio channels used in radio
transmission between the mobile station and the base
station are selected as in the signal transmission
method, as set forth in _ Claim 29, wherein radio
channels transmitted and received between the base

25 station and the mobile station are at least one of

subcarrier channels, orthogonal subcarrier channels,
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herei nafter, supposing the receiving quality is a received power. However,
as explicitly stated in Claim10, it. is also possible to enploy as the
-receiving quality a value obtained by dividing a carrier power 5 by the sum
of an interference power and a noise power (i.e., C(l + N), a value
obtained by dividing a signal power by the sumof an interference power and
a noise power (i.e., S/I(I + N), an error rate, a |likelihood obtained in
decodi ng of error correction 10 code, a C/Nratio, an STNratio, a

correl ation varequehtd nednhundespreagdhag ofrsgueadiyng eddane®s a in

conmbi nation of two or nore out of these. The followng will describe the
oper ation of Hth@Qthef@@g&gﬂbgabhﬁassysten1aIong Fig. 6. 15 At the base
station 101, data addressed to the nobile station 111, entering the data
input termnal 6, iBcteddingo tde tABQ preseasoridv@ntildre, ARQepr oga@ssor 102
attaches the error-detectable parity such as the CRC or the |like to the
data so as tocpaehiell sdefRCtioNePedf daperdinyg g rtig dvehBgission
transm ssion, thereafter stores_the data, and outputs the data to the
transmster 1@3thstep for PCravemissisansetestdonobrfa $iqansks t bedwsegnal of
the input data, the transmtter 103 switches the 25 output of the antenna
swi t chi ng uni th#09 hasd hestiatibnbasendt atthen antdlenbhea arstaduitoqput s ghsi gnal
for 41 measurenent of receiving quality therefrom The signal for

measur enent ofubeeeirieng chexingls i dnt rians mmuldd aanriegh. trapsmission
transmtted/received wave splitter 4 and fromthe first base station
antenna 7 to shstembi ltdes ogttapigonalll Bubsiray i2r. cantwsl ot | ehet @FPMNn | 11,
the signal for neasurenent of receiving quality is fed through the

transm tted/ r ésensndsaaor spbtemer the ifmequemey ed@nialg gual thy FeMsuring
unit 118. The receiving 10 quality nmeasuring unit 118 neasures a received
power 1Pal ue - stanpeispgpnl fayshelsur dfnt FTeEsioyi ngchaaReLy antP st ores
t he received power value as a receiving quality -with the use of the first
base station SALERRANEN t HeramiGY 119Pe8€8p 3)in15 &g, tRelbiPdd o~ the
ant enna smﬁtching unit 109 is switched to the second base station antenna
and a signal foRDABASHFEReRYSBFTreceiving quality is outputted. The signal

for measurement of fecei Yo guality soLransmitted Shrough;he. o,

of the measured receiving quality on the occasion of

15 the mobile station sending the repeat request to the

base station, the present invention provides, as set

forth in Claim 30, the signal transmitting method

wherein when a repeat request for retransmission of a

received signal is needed, the mobile station notifies

20 the base station of the repeat request, together with
the receiving quality of the radio signal measured.

From the viewpoint of enabling the notification

of the measured receiving gquality on the occasion of

the mobile station sending an arrival acknowledgement

25 of a received packet to the base station, the present

invention provides, as set forth in Claim 31, the
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20 transmtted/received wave splitter 4 and fromthe second- base station
antenna 8 to the nobile station 111 (step 4). At the nobile station 111, in
-much the same nmanner as above, the signal for measurenment of 25 receiving
quality is fed through the transmtted/recei ved wave splitter 16 into the
42 receiving quality neasuring unit 118 to nmeasure a received power val ue
thereof, and the received power value is stored as a receiving quality with
the use of the second base station antenna in the nenory 119 5 (step 5).
Thereafter, agighewn tHranEnd ttifg tHetRSE puhedle ihhe@nbannacsad toxhi 8g unit

109 is switched to the first base station antenna 7 and the transmtted
signal of thendatid@yifgouhuit bade Thwati@nswift tad ke ksiognaldgesmentansti tted
through the transmtted/recei ved wave splitter 4 and frflmthe first base
station antenaarivhd tb8€é mabi kecsiatdonsididalst ephé) . mdbelabosveatissri bed
an application of the TDM (Tinme Division Miltiple) system but it is also
15 possi bl e tacappligst heChdseContmn thion so Hnthkl trigued)visygstamlity tdf s
system as shown in Fig. 7B, signals for neasurenent of receiving quality
are sptead byssapdeati hgasvdese unagiel gheone Espeasiingdt o t he respecti ve
antennas and thereafter the signals are 20 transmtted fromthe
correspondi ng ant enfias. iffemmeiiion shattloe rmecwiweng hqusilgugl ssemespr eads
the signals by the spreading codes uniquely corresponding to the antennas
to obtain recéromdtpewsodileorgtaitdtdrontvatyesbasge shtetioke isamheads use
them as receiving 25 qualities. The following will continue the description
back 43 in the signal transmitting method, as set forth in
Claim 32, wherein the mobile station notifies the base
10 station of a number of at least one radio channel and
a receiving quality of the radio channel, or of only a
channel number of a receiving quality within a
predetermined range, as the receiving quality of said
at least one radio channel measured.
15 The information on the receiving quality is one
as in the signal transmitting method, as set forth in
Claim 33, wherein the mobile station notifies the base
station of a number of at least one radio channel
satisfying a required receiving quality, including a
20 radio channel with a maximum receiving quality at the
mobile. station, together with the receiving quality
achieved.
From the viewpoint of transmitting signals by
changing radio channels used for transmission of

25 signals so as to improve the receiving quality at the

mobile station, the present invention provides, as set

29



into the application case of the TDM system At the nobile station 111, the
received signal is fed through the transmtted/received wave splitter 16
-into the receiver 12. Then the signal received at the 5 receiver 12 is fed
a~s received data into the ARQ processor 113 (step 7). Then the ARQ
processor 113 perforns the error detection using the CRC. Wen no error is
detected in the received data herein, the received data is outputted from
the data output 10 term nal 14 and an acknow edgenent of arrival of the

data is sent threugh;gn gphipk 24, taHde ARRAr 0¢e393nike2ngf hBenbase
station 101 (step 8 and step 9). The base station 101 can bé configured to,

on the occasi QRe®bihecElyi BYsROtsEd€adnh Ol rdin@dsl | ¥alrakh ACkRawhedgenent
or a repeat request fromthe nobile station 111, feed the outputs fromthe
first base stghit@grgnhgnnané a&@duhgeaecm&aﬂmd@ta@umwt egpna Bhento the
receiver 5 and perform antenna reception in the diversity systemof two
branches, themngby 1280 JuaHidH Nen t BRer ecRI1Y NGE qualtiitty cak ibhe iy nkhe Then

t he ARQ processor 102, receiving the notification of the arrival
acknowlsedgemenbbidel ekestibg, dakadst ehed baser estangsohsstoanésiep 13_and
step 14). Wen at step 8 an error is detected in the 25 received data on
the other handighh& ARQepr acespeiatl kdgeartc hfysonf ortha molibes stasvibase
station antenna with 44 the higher receiving quality, i.e., the higher
recei ved powenstabuehst paétloi ohbheebedetygriiifedand out puts the nunber of
the base station antenna together with a repeat request for retransm ssion
of 5 the received dateotdinde to arndre t peeseERt Thavendnsm,tt thelSbasads t he
repeat request of the received data and the nunber of the base station

ant enna t hr oughathenuplrianism2 £ st hehes MR br ondssothe0xrafdeatherdagesst at i on
101 (step 10, step 11, and step 10 12). The ARQ processor 10-2, receivVing
t he nalifi cat Eopmothehaocbépeats tegdgastoy fahrastging i thesradio tcharmeiser 103
of the antenna nunber requested by the nobile station 111, and the
transmtter 10Becdiiofol aneheerntenms siPt AFGR unkFhe 109bdd easSEpt i r eady
for 15 transm ssion through the _use of the antenna to the nobile station
111. Then therB88eaVAn8BE ERENAPHALHr ddFe eI 5o rERREHA T THdM the
antenna requested by the nobile station 11]-1'é$tﬁgi 13 and step 15). Since
the ARQ proceBedfpd1?” sitdfes BRBIKLABer TR DEY t MO Entiditha Ofeqbi¥st & by t he

nmobil e station 111, it heconmes feasible to transmt new data addressed to
the nobile st’ﬁ‘f’%bﬁe Plratefer | ﬁagt he it 5%ienp £S€erHita1oTs ERSPeaﬁ?%r,

t hrou the _use_of he base station antenna with, the hi gher_recelving
qUal | 89 ot (RELI8 RoBATE SoaFEen hel PARIIOAR FeeiY G dA [ ng ¢ he
af Oremntlonegrgh%@sgiégr o@a%wéengf&ng{ 4a5ddressed to the mobile
station, different from the conventional systems.
Namely, the base station adaptively changes the radio
channels one from another so as to improve the
20 receiving quality at the mobile station, so that the
mobile- station becomes able to receive the signal with

a better receiving quality, resulting in décreasing

the repetition of repeat  requests. In conjunction
therewith, it becomes feasible to enhance the
25 throughput.

From the viewpoint that after the change of the
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receiving quality fromthe base station 101. According to the first
enbodi nent as described above, the signal addressed to the nobile station
-111 is transmtted fromthe base station 101 through the 5 use of the
antenna with the receiving quality relatively better, based on the
receiving qualities of the signals nmeasured at the nobile station 111, and
it is thus feasible to inprove the receiving quality of the signal at the
nobile station 111, to prevent the 10 repetition of repeat requests from
the nobile stakyep khinnand alo R¥EaNERA hbdw aughpds©f stheioRbil o
comuni cati on system 100. The above described the transm ssion of the
signals for nmeasHerMest Hf giegeilvi Agdgeaketly 96| athd ombbillke $fansehssi on
of data, but the present invention can also be substantiated w thout the
transm ssi on ehrbhighsit@eahse @f NEds uredeot chbnhetei SonGggued | éxyalpLéor to
the data transm ssion, as stated in Claim9, by a configuration wherein the
nmobi | e stationaldtenenebves 26ha@ eaulitred zsdddivivig@nghalatgi Gial tioé
annunci ation information, an individual signal to the nobile station, a
mul ticgst sigmnabiler saatashi naheomrefsetwo iovenriemuwrofiddeseasangeal ways
updates the contents stored in the nmenory 119. 25 The present enbodi nent
can al so be afipktkd itm tdimimbids% stthtel ositbnadt i bnengmastangel mytlsovdti on
i nstead 46 of the base station, supposing the situation of mnultihop
connection. |whehesncastert heanshiikéisgathen silhalwhirgtern stle tremesaitti ng
station of a repeat request, prelimnarily identifies existence of an 5
adj oi ni ng nobredussht fgpmagheelmgbslat fbatand, r agiagt het daperiineédn of a
signal by designating a transm ssion path including the nobile station
(relay statiohpdisi nfharngl, t heh®aseaseatsoation, ahseh trarsmibhismtting
station of the signal according to the_ 10 repeat request, prelimnarily
i dent LPi es exFigeate addegswkl oitift ngdheobMe®ideat F6ALASNA rFaRIstiHi€ on and
responds to the repeat request by designating a transm ssion path including
the mobil e st@eferriredayadiatFmnedbs [ Second Embodi ment] _ The
configuration of the second enhodi nent of the present invention will be
described with refe?@ﬁﬁetggerégwgplnt of decreasing interference

with other mobile stations, the present invention
provides, as set forth in Claim 36, the signal
15 transmitting method wherein, based on the notification
from the mobile station, the base station determines a
number of a radio channel which satisfies the required
receiving quality at the mobile station and through
which the signal is transmitted so that a transmission
20 power from the base station becomes a predetermined
value,- and also determines a transmission power of the

radio channel.
According to the _ present invention, when
receiving a repeat request from the mobile station,
25 the base station transmits the signal requested by the

repeat request, using the radio channel satisfying the
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" The present enbodi ment will describe an exanple 20 of nulticast

transm ssion wherein the base station transmts identical data (which wll
be referred to as nulticast data in the present enbodinent) to a plurality
of nobile stations and a configuration wherein an autonmatic repeat request
is arranged so 25 that notification of a repeat request is given only when
an error is detected. There exist a plurality of 47 nobi | e stations
receiving the nulticast data, but the following will describe the operation
of only one M4z abbon; PHhq Olqudlafy 14t T $n8 I LIe Obrgerbse dhat 1ike
operation is carfied out at the other nobile 5 stations being nulticast
targets om ttqgh i H485GId berhdt £P£nHREEs AL 1 PAWEPL, sl | ¢ARl Rl
addressed to the nobile stations 211, entering the data input term nal 6,

is fed into the ARQPr 8ECSSOprL8t e LN ARQVANARESSOACEO2dSHhOL 5 tien

mul ticast data for 10 retransm ssion in the nenory 210, thereafter attaches

the CRC to thedatmr &t S fddBrLdOri$ogeecat on aedemondivad uehergef , and
further attaches informati on about a nunber of a base station antenna used

for tramsm ssingbiand dthedi QUtEiH srédei gt BhéOsibRald reyanstietit 8 helhen
the_transmtter 3 controls the antenna switching unit 109 so as to

i npl enent transgPesy opelieBtt hevitth e | pdgaated byeddeving ogmRliiey on the
nunber of the base station antenna thus attached. The transmtter 3

nodul at es t he dugputi 20thul tircagimidatian nbowar t tapbam tHedbasgnaltaivht i cast
signal -~ and thereafter outputs the signal to the antenna swi tching unit
109. The ant enrsa rswiifmeini .ngNenel y109insecthki giugedlt asberablseitaetdr atsm t
the nulticast signal through the transmtted/received wave splitter ' 25 4
and fromthe bdese miminwn bnéesmassboneppordi Myam the béseewtationed
nunber information (either the 48 first base station antenna 7 or the
second.base stidti oa afgasidale) to reduce the interference with the

other -mobile stations not receiving the signal under
the repeat request.
From the viewpoint of improving the receiving
quality of the signal received at the mobile station
15 even in the multicast transmission of transmitting an
identical signal to a plurality of mobile stations,
the present invention provides, as set forth in Claim
37, the signal transmitting method wherein when the
base station transmits an identical multicast signal
20 to a plurality of mobile stations, the base station
determines a number of at least one radio channel
which satisfies the required receiving quality- at each
mobile station and through which the multicast signal
is transmitted so that a transmission power from the
25 base station becomes a predetermined wvalue, and also

determines a transmission power of the radio channel,
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In the present enbodinent, it is assunmed that the antenna sw tching unit
109 is controlled so as to be 5 able to transmt the nulticast signal
-preferentially using a base station antenna with the greatest nunber of
requests fromthe nobile stations being the nulticast targets. Nanely,
before outputting the nmulticast data to the transmtter 3, the ARQ
processor 10 202 searches the information stored in the nmenory 210 for the
i nformation on the nunber of the base station antenna with the greatest

nunber of requpsly homothe iFRRibLE Frak eash aB®icenkraksohhe antenna
switching unit 109 so as to transmt the nulticast signal from 15 the base

station antenna _cornespeadend tavkheipunbeso phreviaes;yadl@eis rused for
storing correspondences between the nunbers of requests fromthe nobile

stations and tike ouaber 380f the kasmas! atrefnsAntenngs méhddewhekbelia
station 21l on the other hand, the 20 nulticast signal received at the

nobi | e st ati owhaihit entife 17 dd¥eougBthecdowntraksm2ts s ftak t hideghithe
transmtted/received wave splitter 16 into the receiver 12. The receiver 12
denodulzat es t maltdecaisted igdli cast thegpdluranid tqutqiitsolb hke demadabased
signal as 25 received multicast data to the ARQ processor 213. The ARQ
processor 213 therf base t Béadéoadi dgtetmenesr 49 numberectifonacodedand
thereafter perforns the error detection using the attached CRC. At the sane
time, the ARQcprocesdsothli3 sawr dse a dddkumiecdhode obiraienedthien gheatlesbdi ng of
error correction code, together with 5 the information on the nunber of the
base station aurbera @f t aepedtt oredieeseseifirom nbhei ceodtildat atakhonhe nenory
119. The foregoing |ikelihood can be the nunber of corrected bits in the
case of the ePbsr ©dr rIdanined Coud edsdiwig- tbef oL 1 Wend| @exl todles suehhads 10 t he
BCH code, the RS code, or the like, or_a netric in the case of the

convoll® i onal acreedafrainifg f 5regei ngodrifdredded Ecborthf t ReBRECTRYESf i nds
no error in the received nmulticast data, the ARQ processor 213 outputs the
recei ved mul t Rt edaEatLPBA 15 the data output terminal 14, without
transmtting any signal to the base station 201 at all. \Wen an error is

detected in the recEryE¥CRul FPEaRTFRY ohRYRRE HPRePIRIAASE Sy h SAREF T
processor 213 searches t i, nf o tion stored in the penpry 119 for the 20
R PEtf: nadh ; AEROR

i nformation on®fhé naftber~8+™t he”bast 5?8??_ﬁ ahPBRNA* Gf heSHPhfBst
Ctati on ant onFaTPBSBCREr i EREA Pepbat Cf BudSt 1 8r TEIT aRGReelon Y e
ecelyas ™ LagatgHela { el AR (AR R R JGAIL LR 12
i nformation Ogigﬁngthle sending and receiving an automatic repeat
request, wherein the mobile station comprises:
receiving quality measuring means for measuring a
receiving quality of a radio signal transmitted from
20 the base station; and receiving quality notifying
means -for notifying the base station of the receiving
quality of the radio signal thus measured, and wherein
the base station comprises: transmitting means for
transmitting a signal under a repeat request from the

25 mobile station so that a required receiving quality is

satisfied at the mobile station, based on the
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nunber of the base station antenna through the uplink 21 to the base
station 201. At the base station 201, the receiver 5 receives the repeat
-request of the received nmulticast data and 5 the information on the nunber
of the base station antenna and the receiver 5 outputs the data to the ARQ
processor 202. The ARQ processor 202, as described previously, neasures the
nunber of requests for the nunbers of the base station antennas requested
by the 10 nobile stations, stores the correspondences between the nunbers

of the base staldeQRiagt gnaas tgndotheivdnber 5y0fthedbhiobe 18t 8th@Asnr.equest i ng
the respective antennas, in the nenory 210, and, on the occasion of
retransmtting the mubt meast edatamrdieieaiict  sEStert banwdt stéhehdaha,
preferentially using the base station antenna with the greatest nunber of
requests. The clialitvowi ngi v ldi Frdesenitbeftbr coopematbile openatuhoBadlohhe base
station 201 and a plurality of nobile stations (four nobile stations Ato D
as an 20 exanplyethker ed) sett ForetherimcelaamFize 9n Ehatcortié gesubteen of the
nobile stations Ato Dis substantially the sane as that of the nobile
statiorb 211 sKowndeteFmdniBg ahe traelM canedourate ion ttled sdate 6H vwhech no
data is stored yet in the nenory 210 25 provided in the base station 201
and in the nemreceésihdy9 gqurdvitged si ot hdhea esgecte vet aoioh essdat ivnshe51

fhe base station 201 attaches the nunber information of the first antenna 7
to nulticast datracrawmd toranshe tisasdeshakipvastidgatin viiltdh taetennbend
information thus attached, to all the nobile stations 5 (the nobile
stations A totbgyabotihl beéasy tar ghessamer teghnpral fenceptsuppose the

mobil e stations Ato C detect an error in the received nulticast data, Then
The present invention also provides, as set forth

10 in Claim 56, a base station in a mobile communication
system- comprising a mobile station and the base
station and configured to perform
transmission/reception of a signal while sending and
receiving an automatic repeat request, the base

15 station comprising transmitting means for transmitting
a signal under a repeat request from the mobile
station so that a required receiving quality is
satisfied at the mobile station, based on a receiving
quality notified of by the mobile station.

20 Further, the present invention provides, as set
forth -in Claim 63, a mobile station 1in a mobile
communication system comprising the mobile station and
a base station and __ configured to perform
transmission/reception of a signal while sending and

25 receiving an automatic repeat request, the mobile

station comprising: receiving quality measuring means
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the nobile stations Ato C send to the base station 20l a repeat request
for retransm ssion of the data 10 and an antenna use request that the
-second antenna 8, an error rate of which is not stored yet in the nenory
119, should be used. Since the nobile station D detects na error in the
received nulticast data, it transmts nothing to the base station 2QL. 15
,A.t the base station 201, the ARQ processor 202 then neasures the nunber
of requests for the information on the nunber of each antenna to be used
for retransm gghomedsi@Mideanmiides Hildg | Q814040 & and 4@y egibheiresul ts
of the measurenment, i.e., 20 information indicating that the nunber of

requests for rehhansAtedl oFrbroMthize seand srdendy; 8 asdt heegeandnghat the
nunber of requests for retransm ssion fromthe first antenna 7 is zero, in

the menory 21Quafetyt hbsifrgasgnmebaseddan ridie fHpnrgoing wesel s8atiohhe ' 2S
measurenent stared 1n the nmenory 210, the base station 201 transmts the
mul ticast dat aft othe rneidainsmdt edad2ty (bér eilnaf travd cef eipadlt otass
retransmtted nulticast data) to the nobile stations Ato C fromthe second
antenn®d 8 wi t hetbarsdaxi num nunber of requests for retransm ssion (this step
corresponds to "first 5 retransmssion” in Fig. 9). In the reception ~of
the first retransm Thederasdénicastvaat zon thil holkdenstrmdreontulAlyo C again
detect an error, and then send a repeat request to the base station 20l. At
t he nobi |l e stahdenshpodnfeomothéOdebseled Heseripniohegieerpti on of the

mul ticast data transmtted fromthe second antenna 8, and the nobile
station A senbsrainseloegardttiieracsenpanyhegsérantnast whhah 8are oget her
with the notification of the repeat request, to the base station 201. On
the other 15 BaWen bHtwaleofobilestrationsoBlandaw] Epuerabe patetds | ower

in the reception of the nmulticast data._ , _
10 be considered as limiting the present invention.

Further scope of applicability of the present
invention will Dbecome apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific

15 examples, while indicating preferred embodiments of
the invention, are given by way of illustration only,
since various changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed

20 description.

A mobile communication system according to the
present invention is configured, as set forth in Claim
53, so that the base station comprises radio resource
determining means for determining a radio resource

25 satisfying the required receiving quality at the

mobile station on the basis of notification from the
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transmtted fromthe first antenna 7, and thus they send a use request for
use of the first antenna 7, together with the notification of the repeat
request, 20 to the base station 201. At the base station 201, the ARQ
processor 202 stores information that the nunber of requests for

retransm ssion fromthe second antenna 8 is one and the nunber of requests
for retransm ssion fromthe 25 first antenna 7 is two, in the nenory 210.
For this reason, based on the results of the above neasurenent 53 stored
in the nmenory e hgthasenst atinen 2Q4nanangFahsmtifte ihet r aRsmst t edr

mul ticast data to the nobile -stations Ato Cfromthe first antenna 7 with
t he maxi mum nuwHersmafttieguests §0gns Bt LaASH SHHONr&pddhi se§hi8Ht CHo@spONds
to "second retransm ssion” in Fig. 9) . The nobile stations B and C detect
no error in thae ecppblion of stheisgronduspigansiid t edadild i caskodata and
thus they transmt nothing to the base 10 station 201. On the other hand,
the nobil e st aldteimAndet 86t $han radier relourice sefdsminihgpaatnsequest to

t he base station 201, because the base station antenna used for the
transmssi on i s not Fukehant enita taguesileid oy coheunbbilktéont adyorerd. aghis is
because in the next 15 transmi ssion the retransmtted nulticast data is
expected to beettr anSomith ediosi iy aime sképnd téet enmaaBsmiguiasy edmegnshe
nobil e station A Thereafter, based on the results of the nmeasurenent
stored in thetramsmit210thehe shgselst bByi ons20920tatianswessourhes in
retransmtted nulticast data to the nobile- station A fromthe second
antenna 8 wit ldecheaséogndridieghest thereumkgr refjuespeat oreguesbfsFromi on
(this step corresponds to "third retransmssion” in Fig. 9) . 25 The nobile
station A det é&esmabider 6taithonhe reception of the third retransmitted

mul ti cast data, 54 and thus transmts nothing to the base station 201,

t hus ddhpl eting t helRulthiec &b itleansPiBER bea t e EHEtBRs@ St ofiopbh.

in Claim 55, the radio resource is at least one
antenna, directivities of at least one antenna, a
radio channel, a transmission path, or either of
combinations of these. Here the antenna may be a

15 single antenna or a plurality of antennas, and in the
case of a plurality of antennas being used,
directivities of the respective antennas may be
different from each other. The transmission path is
intended for a situation in which a signal is

20 indirectly transmitted via a mobile station as a relay
station (multihop connection).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a Dblock _diagram of a conventional

mobile communication system.
25 Fig. 2 1is a chart for illustrating the

cooperative operation of the conventional mobile
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By the operation as described above, it becones 5 feasible to inplenent the
transm ssion of high-quality signals with the autonatic repeat request of
-the present invention in the transm ssion of nulticast data. According to
t he second enbodi nent described 10 above, the base station 201 transmts
the retransmtted nulticast data, using the base station antennas in
descendi ng order of the nunber of antenna use requests based on the
receiving qualities of signals neasured at the respective nobile stations,
15 and it is tdsuhgasithbe 3% el th ofhd hgutBRAt €c COBPEALCakigRR s3Y St em
to inprove the receiving qualities of retransmtted nulticast data at nore
mobi |l e stations, tordgcrease thplbekadiagwaer of apotHereaeayenl ibgpeat
requests, and to enhance the 20 total throughput of the entire system 'Fhe
above first am@bieeonsbredbodid®enis sgseenbed thhecraxagpt €8at e Wirepl atthe
nobile station transmtted the antenna use request for_ use of one antenna
out of the pl weapielsy .of base station antennas, but it is also 25 possible
in the case of a nunber of base station antennas bei ng provided, to enpl oy
a configgurati on 55 righedeiis tshehadi | #o1st Al lwst taaisgi theabpanhennda use
request designating two or nore base station antennas with better receiving
gual ities, asodntéenasnvenheonaédmobilleccdmntialibgfrivhi kgstkm.present
i nvention can be nmentioned as a so-called diversity system wherein one base
station uses plural Fagtenrfas, isi t e di bépskty diadarown a$ a ai vepbiiflg system
wherein a plurality of base stations use one antenna. 10 This site
di versity hascomauadveattage sifstgreatindi Vee siftiy sfai embedamentofofhothe
correlation with shadowi ng (variation of local nedian value), but it has
t he fol | owi ngrdesatitannigasiagai nst the fading (instantaneous variation),

t hough denonstrating some 15 great diversity gain because of no correl ation
t heredi® h: the delaglgn cohtréf tidre iC8ardo | BPHe tidlusdinatdthe the
satisfactory diversity gain because of transm ssion of control signals

bet ween pl ur aFOBREEBELEEI oRPLTRRAOBf f i9F erfdif i PRI € heEATRBRE S8 6°20
resources and devices for the plural base stations are prelimnari

occupi ed for ﬁﬁétéﬁnﬁﬂﬁhiWPQH%HﬁOT%FHﬁaﬁ?p?GttH@qPﬁ§FaﬁFhH§Hﬁsf%5F¥ation

When t he presen invention js applied in copbination with the above site
diversityp ite@&ﬂdiment o% the p?gsent inveng?on.

Fig. 7A is a diagram for illustrating the
15 procedure of data transmission in application of the
TDM system, and Fig. 7B a diagram for illustrating the

procedure of data transmission in application of the

CDM system.
Fig. 8 1s a Dblock diagram of a mobile
20 communication system in the second embodiment of the

present invention.

Fig. 9 1is a chart for illustrating the
cooperative operation of _the mobile communication
system with the automatic repeat request in the second

25 embodiment of the present invention.

Fig. 10 is a block diagram of a mobile
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25 provide the effect of increase in the diversity gain thanks to the use
of the plural base stations agai nst 56 t he shadowi ng. Since the control
-tinme can be unlimtedly shortened by the feature of the present invention
of using plural antennas in one base station, satisfactorily |arge
diversity gain can be realized 5 against the fading. By applying the site
diversity to the present invention as described, it is feasible to attain
t he maxi num di versity gain. The present enbodi ment can al so be applied to
the nmobil e st abnelinfieaetbani digstas aik ekay Hratdonersd ech 0t 8f whhenbase
station, supposing the situation of nultihop connection. In this case, the
nobi l e statiorhdl 1, siheh | sraarddntinaiidd | Nnfleshalli oo pf aHeLpeptekeaiest,
prelimnarily identifies existence of an adjoining nobile station as rel ay
station and regwestsohSikehppnsayssi on of a signal by designating a
transm ssion path including the nobile station (relay station). Simlarly,
the base station 20figwhii¢h iss & flewshatti Bhostidlg adhefopdeasignakin
according to the repeat request, prelimnarily identifies existence of 20
an adj @ ni ng ki thigtHaembndaseatr efayhst ptesanandnweapaods to the repeat
request by designating a transm ssion path including the nobile station
(relay station). _ Fidhird2Enbosli ment pl2&kThedt agramenoddi nrent mobif ke
present invention will be described with reference to Figs. 10 and 11. 57
The present erbodinenttibhl sgesem Ba dheextnptt | emvddThenthetbawkishati on
transmts the signal to the nobile station in the nultiband transm ssion
system Fig. tbeis signakk diragsavtsfinche mebhod 5 abmmihiecat boassystemin
the present enbodi nent, which is generally conprised of a base station 301
and a nobil e énden6hoB1is Fpplbade station 301 conprises an ARQ processor
302, a transmitter/receiver 303, a_signal input termnal 304, a base
stati 3% antenna 305F120 ARdi& chafheYchrfer fRAYLRIOGheTHP @I 1@ siAt i on
311 conprises a transmtter/receiver 312, an ARQ processor 313, a signal
out put term naPe3igurihngBPraineatioh EQ?eﬂﬁ%SQEB,l%V?%EéPQing quality

nmeasuring unit 316, _and a nepory 317. , ,
g Ffb. 14 1is %1 %Zowchart showing the processing

procedure of determining a number of a frequency
channel and a transmission power of the frequency

15 channel in the fourth _embodiment of the present
invention.

Fig. 15 1is a diagram showing an example of
receiving qualities of respective frequency channels
at each of mobile stations in the fourth embodiment of

20 the present invention.

Fig. 16 is a Dblock diagram of a mobile
communication system in the fifth embodiment to which
the signal transmitting  method of the present
invention is applied.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS

[First Embodiment]
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15 The following will _describe the operation with reference to the
flowhart of Fig. 11. At the base station 301, a signal addressed to the
-nobile station 311, entering the signal input termnal 304, is fed into the
ARQ processor 302. The 20 ARQ processor 302 attaches the error-detectable
parity such azs the CRC or the like to the signal so as to permt the
detection of an error occurring during transm ssion, thereafter _ stores
the signal for retransm ssion (T2), and outputs the signal to the 25
transmtter/recei vernd03fidde tdmdyddiindry / becetner p¥ikdrt onmsehite ofpbi | €
station 311 of a transm ssion start 58 of the signal addressed to the
mobi | e statiowidll mndiasdwide witla feeguency eharngk.i B8 a&of requeney band
for transm ssion of the signal (T3) and thereafter transmts the signal to
the nobil e st giried’n3] erbbH)inent! fwidandieieibaren pehnploathl whkaawa for
t he nunber of the frequency channel in the frequency band for transm ssion
of the signal paste | sstadtsiorposss bl eqhioppatdt tieh nftordrn ngaséepsehttibea nunber
of the frequency channel in the frequency band. 10 On the other hand, at
the nold | e st ahitenndt], Hute teceaisvimgtefiathby measusreagenti tn8é6tion
continuously, constantly neasures C/ | (Carrier-to-Tnterfere ratio: carrier
power to intercker drxespoyseantatted ofthnding doaibehamfellsase ansaittibad from
the base station 15 301, as receiving qualities (Tl), and stores relations
bet ween nunbergtehniisequency channels in frequency bands neasured, and
C1's of the frequency channels in the nenory 317. As descri bed above, the
receiving quality 28imshsuri fgeuni co@rs awatilaious|gt cobkeant mpbidasures
the G 1's of individual channels or the |like transmtted fromthe base
station 301. Thamgndcetiphe svsitem onsl hr bealdsney algdatdes Bethe@n nbfbers of
frequency channels in frequency bands, _and C/1's of ' 25 the frequency
channélGs i n t BBoWENDYy Big. Ar thhe npdPibe sCRMMER1ZRLion tfystem 100

configuration, 59 i ,
is generally comprised of a base station 101 and a

mobile station 111.
The base station 101 comprises a plurality of
base station antennas 7, 8; a plurality of
15 transmitted/received wave splitters 4 provided
corresponding to the respective antennas; an antenna
switching unit 109 for switching the
transmitted/received wave splitters 4 one from another
to use either one; an ARQ processor 102 configured to
20 perform various processes 1including a process of
attaching the error-detectable parity such as the CRC
or the like to the input data entering a data input
terminal 6, a process of retransmitting a signal in
response to a repeat request from the mobile station,
25 a process of notifying a transmitter 103 of use of an

antenna based on an antenna use request, and so on;
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the signal addressed to the nobile station, transmtted fromthe base
station 301, is received through. the downlink 322 by the

‘transm tter/receiver 312 (T5), and thereafter the signal is fed into the 5
ARQ processor 313. The ARQ processor 313 perfornms the error detection of
the received signal using the CRC. when no error is detected in the
received signal (NO at T6), the ARQ processor 313 outputs the received
signal fromthe signal output termnal 314 and al so 10 sends an

acknow edgemertheoft ramisi &k c@f 1toe d&?ﬁ!d&%cﬁ'iﬂcﬂ%wi@él@ugbtﬁﬂe ypl ikRk 321 to
t he ARQ processor 302 of the base station 301 (T7). Then the ARQ processor
302, receiVvingnthanaotsiufiiteatingn fit heoar ehyak ragkraw eggenentohr eAreach
nobil e station, deletes the 15 signal _ addressed to the _nobile station,
stored for reRrrgNSPrSSEOsof TA A BhQ) . al Nrédé Své LS Cloonifti guged SO0
possible to enploy a configuration without the notification of the arrival
acknow edgenertcelvp, daher gron hepraoesisieof tited gt | tige t bBeseepeatibaquest
20 (T9) is provided with a tine-out judging function and the operation of
T10 i s5carri ednoahnaberi,ne repéatfeedquest dstaletecttdrd VARMI pracessdai n
period of time. When at T6 an error is detected in the received signal (YES
at T6) on thel6fher hand, the ARQ 25 processor 313 sends a repeat request
for retransm ssion of the received signal through the 60 uplink 321 to
the A RQ processor B mébihe Hbostisenalldbnc@iprasesadsnwosthdsstatibe
channel determ ner 306 of the base station 301 a nunber of a frequency
channel in a &htgoracy’banrd twianismiid eddvienehved wane Swpifitteosel easur ed
and stored in the nenory 317, and the C1 of the frequency channel (T8).
Wien the ARQ peE6ee¥idg 302 kelei eRsWelnepedlt edd8st contipyradt ekdi ned at
T9 whet her the input signal is a repeat request. \Wen a repeat request is
10 detfcted aPe@fr8eferifATRiVidH ofUFdlEYESQfata TopCei Kade Heeiieall d&®er ni ner
306 is notified of the result of the detection. Receiving the notification
of the detectTBASBFERPREr epdat FREEEEIRY r oURHd tARQ PrBcess@re302the he
channel determ ner 306 cal cul ates such a 15 transm ssion power that the
recei vi ng quaFPEGLRING helhibi e é¥htﬁbnm§TfrHéc8§§é aareﬁgF?éHGQal%%, based

on the C/I thus potified of (T11), and then controls the .
transnitter/r%%%?%%?r% 3 gB gﬁsFé?ﬁs sPgndlt Iider %W%?réﬁgit PReRER s

retransmtted t he frequency. 20 .channel .nunper_notified, of | the

transm ssi on E%%%?g%aF§S|ar(ﬁéméiﬁ$ tﬂ?%ﬁﬁﬁ%ﬁJV%X?aﬁgg%gFga 33%n1?$e ARQ
302,48 f ' he .t id.t [ h

PrOCeRSEr 02043, Dol 19 1T AR Bl O RV b A T oot e

frequency chaggelct ol Nes 2oq " LAQUEREY :B3NGnUsed Jrah RAIJARME SA! ofhd T12)
and thereafter transmts the retransmtte signal thereto 61
receiver 12 and output data from a data output
terminal 14 and also configured to, with detection of
an error, output to a transmitter 15 notification of a
20 repeat request for retransmission of received data and
a number of a base station antenna with a high
receiving quality; and a transmitter 15 confiéured to
transmit the notification of the repeat request and
the number of the base station antenna with the high

25 receiving quality from the ARQ processor 13.

The present embodiment will be described
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(T13) . The base station 301 also transmts a new signal addressed to the
nobi |l e station, entering the signal input termnal 304 thereafter, by using
-the nunber of 5 the frequency channel in the frequency band and the

transm ssion power acquired in the above operation. Wen candi dates are
known i n advance for the nunber of the frequency channel in the frequency
band used for retransm ssion, the base station omts the 10 inform ng step
of the nunmber of the frequency channel in the- frequency band used for

retransni ssi omegRd nbiFe ey W@Q'Ebesihat | @Rel eeB¥ETihRe HAkNaryn tkedasi gnal
by the use of the nunber of the frequency channel in the frequency band
W th the maxi Férericed yorerqualiohyver) & &kplcapndidakeatkar ihhelpymber of

t he frequency channel 1 n the frequency band. As descri bed above, the
present enbodilmentishqwedaPfdo possible to employ as the receiving
quality a value obtained by dividing a carrier power

5 by the sum of an interference power and a noise power

(i.e., C/(I + N)), a value obtained by dividing a

signal power by the sum of an interference power and a

noise power (i.e., S/(I + N)), an error rate, a

likelihood obtained in décoding of error correction

10 code, a C/N ratio, an S/N ratio, a correlation wvalue
obtained by despreading of spreading code, or a
combination of two or more out of these.

The following will describe the operation of the
mobile communication system along Fig. 6.

15 At the base station 101, data addressed to the
mobile station 111, entering the data input terminal 6,
is fed into the ARQ processor 102. The ARQ processor
102 attaches the error-detectable parity such as the
CRC or the like to the data so as to permit detection

20 of an error occurring during transmission, thereafter
stores. the data, and outputs the data to the
transmitter 103 (step 1).

Prior to transmission of a transmitted signal of
the input data, the transmitter 103 switches the

25 output of the antenna switching unit 109 to the first

base station antenna and outputs a signal for
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25 the exanple using the nmultiband transm ssion system as an exanple of the
transm ssion system between the base station 301 and the nobile station
-311, and besides, it is also possible to use the FDM (Frequency Divi sion
Mul tiplexing) transm ssion system the nulticarrier transm ssion system or
the_OFDM (Ot hogonal Frequency Division Miltiplexing) transm ssion system
as a transm ssion system between the base station 30l and the nobile
station 311. For exanple, the base station 62 301 is notified of a nunber
of a frequencymedhaineleran® @ deReEiMINg Alality e dderdm equercy igannel in
the case of the FDM transm ssion system being used; of a nunber of a
subcarrier chawiel maagdutenenei Vo Ny r@drlintingd ghalbeysubsarmragismihareel in
the case of the multicarrier transm ssion system bei ng used; or of a nunber
of an orthogonaircsigcathié e rehamielt cald ez eioee Vivage qualliittiteaf 4 hand
ort hogonal subcarrier channel in the case of the OFDM transm ssion system
bei ng used, 1Granerehy fhestedsisd ngtguabnt \arsferide Mohid etlsé amodi 1311 ca-n
be inmproved by the operation simlar to that in the present enbodi nent.
Accordifg to tsdmttilbinr d 1@ntiediemenrty .of the present invention, as described
above, the base station 301 15 cal cul ates the transm ssion power to achieve
the required recei vRhg ¢hel i mphketl e hestredhidre sthi,) onthéasedgnalt h&omunber
of the frequency channel and the C/I of the frequency channel notified of
by the nobil e reestiremnedt], o And ecetivdngm ggal heysiignalfedndsrraygh 20heepeat
request fromthe nobile station 311, using the nunber- of the frequency
channel noti f itg@nsmijngdymeceiyndn s¥eva poveiithes calcul dnded, whbeeby t he
mobi |l e station 311 can be prevented from being kept in the | ow receiving
qual ity st at e rig€€aVGBJofqYaldi iy BPagBriRddoWiing. 1A8-a cUmetgcAE¥inthe
repetition of repeat requests fromthe _nobile station 311 can be reduced,
63 d& ~as t dUéAkENcareFIIIDUERBEt 116 neeasrEes efr aFRR 5 dnPeFethe
retransmtted signal is carried out after changeover into the frequency
channel with ¥RéURi nPhumthRans#PB3ilonipsnePeprEBREPRBLhaSE SERERSN1BIR0D,

interference can_he reduced wth nobhile stations 311 not receiving the
retransnittedq§?&ﬁgw. and stores the received power value as a

receiving quality with the use of the first base
station antenna in the memory 119 (step 3).

15 Next, the output of the antenna switching unit
109 is switched to the second base station antenna and

a signal for measurement of receiving quality is

outputted. The signal for measurement of receiving
quality is transmitted through the
20 transmitted/received wave splitter 4 and from the

second- base station antenna 8 to the mobile station
111 (step 4).
At the mobile station 111, in much the same
manner as above, the signal for measurement of
25 receiving quality is fed through the

transmitted/received wave splitter 16 into the
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The present enbodi nent can al so be applied to the nobile station
functioning as a relay station instead of the base station, supposing the
-situation of 10 nultihop connection. In this case, the nobile station 311,
which is a transmtting station of a repeat request, prelimnarily
identifies existence of an adjoining nobile station as relay station and
requests retransm ssion of a signal by designating a 15 transm ssion path
including the nobile station (relay station). Simlarly, the base station
301, which 'S_ﬁeééia_fl%{@f[?u%g_if’c?yat meRsafihke shanal 1agcordi ngedHutde 4 epeat
request, prelimmnarily identifies existence of an adjoining nobile station
as a relay statdeyi vl gOweespeNds tthéheof ppeald rewiesbcbyveasiygpwadd ng a
transm ssion path including the nobile station (relay station). [Fourth
Enbodi nent] _ valhe fiirdtoesdogs nenteoéivhrgpyaaentyi mieht ithe 2eMdf be
descri bed below with reference to Figs. 12 to 15. The present enbodi nent
w || describe e exaaphe i Babd stdiidnt tdeasm stiati bhet reensady S 149
nmul ti cast signal to each nobile station in the FDM transm ssion system
Fig. 125is a blstdp di)agram of the nobil e comunication systemin the fourth
enbodi ment, which 5 is generally conprised of a base station 401 and a
nobi |l e station 411, Therieafitke,t Mg dskowondiimenFiges A, betheaboueputhe fhase
station 401 conprises an ARQ processor 402, a transmtter/receiver 403, a
si gnal input ttEran paktedBd, swhbskisgatumit adtddnnas405wibaoded M cldwenel
determ ner 406a The nobile station 411 conprises a transmtter/receiver
412, an ARQ pridesgsobagie3, sfadiigmal agepma t &r manal 4£he & napisiigtedat i on
antenna 415, a receiving quality neasuring unit 416, and a nenory 417. 15
The fol | owi ng S#idnaldeséri beet hdabperid | @hl%@ﬁ-ltttﬁfél-rmbimée c drpameInd &ttiesh
systemin the present enbodinent with reference to the flowhart of Fig.
13. THdt e exi stidnadl vrsal F¥3n9nitHeRd | BhEPaghofibei Frangmdds eddeeceiivgone
mul ti cast signal, but only one nobile 20 station in the group will be
descri bed bel 3@VEs &PlyFiteal édxample. TIRB ofther MIBSIte $ESEI 085S aBdPAngi ng
to the group al so performthe operation simlar to that of the nobile
station descriBPeEBE dwEOATPEhECRAdE StATtIoR 481, (S8R Glcast signal

The above described an application of the TDM

(Time Division Multiple) system, but it is also
15 possible to apply the CDM (Code Division Multiple)
system. In this system, as shown in Fig. 7B, signals

for measurement of receiving quality are spread by
spreading codes uniquely corresponding to the
respective antennas and thereafter the signals are
20 transmitted from the corresponding antennas. The
mobile. station receives the signals, despreads the
signals by the spreading codes uniquely corrésponding
to the antennas to cbtain received powers, correlation
values, or the 1like, and can use them as receiving
25 qualities.

The following will continue the description back

43



25 addressed to the nobile stations 411, entering the signal input term nal
404, is fed into the ARQ 65 processor 402. The ARQ processor 402 attaches
the error-detectable parity such as the CRC or the like to the signal so as
to permt the detection of an error occurring during transm ssion,
thereafter stores the 5 nulticast signal for retransm ssion (T22), and
outputs the signal to the transmtter/receiver 403. The
transmtter/receiver 403 inforns each nobile station of a start of

transm ssion ofy @%H@Iatﬁpqqgaﬁlogln@as%nq)faﬂm é’ & dyf equency channel
here

for transm ssion of 10 the multicast signal, and t after transmts the
mul ticast signal tOAFth%hEDHﬂob&l%t %Tt'a%o‘ﬂll&1(1T2%h%n(}e2%4v)ed s\é@%%lc%d' dat es
are known in advance for the nunb frequency channel used f

transm ssion }eOfthheudnl Ehéasttra%sﬁﬁ%|t1edl'ﬂede§v@dsQv%sb?hﬁttéromd t he
inform ng step of the frequency channel nunber. On the other hand, at the

nobi | e stationpdbl tHherd@ssran N2 quatidry fRasYiyAgl UBkEel¥BdCcamt icmwous! y,
constantly measures C/|I of an individual channel or 20 the like transmtted

fromtie base rsitiver 402 assa feTeiad Ngegeakietly §d24),ims sy eariphe
rel ati on between the nunber of the frequency channel and the C/'I of the

frequency chamielcelskos neERSUr(@depi M7t he meedr yehd 7 AR5 psocesssr bed3above,
the receiving quality measuring unit 416 continuously, constantly neasures
66 the C|' peafforie ittith vednat dedrerdlisnorudirey | thke tOREINsm Whedd hpom t he
base station 401. Therefore, the relations are always updated between the
nunbers of therfrivequencydetterires] s inanthe here@eivedof déhe fheacpiency the
channels in the nenory 117. The present enbodi nent will be described
herei nafter, seppdviedg tdacar edei viogrppitied y fxornt/ | theét dsfahowetpnt al so
possible to use as the receiving quality a received power, C/ (I + N, S/ (I
+ N),MQP¢ terminal 14 and an acknowledgement of arrival of the
data is sent through an uplink 21 to the ARQ processor
102 of the base station 101 (step 8 and step 9).
The base station 101 can be configured to, on the
occasion of receiving notification of an arrival
15 acknowledgement or a repeat request from the mobile
station 111, feed the outputs from the first base
station antenna 7 and the second base station antenna
8 into the receiver 5 and perform antenna reception in
the diversity system of two branches, thereby
20 improving the receiving quality of the uplink. Then
the ARQ processor 102, receiving the notification of
the arrival acknowledgement, deletes the data stored
for retransmission (step 13 and step 14).
When at step 8 an error 1s detected 1in the

25 received data on the other hand, the ARQ processor 113

Searches for a number of a base station antenna with
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10 S/IN, an error rate, a likelihood obtained in decoding of error
correction code, a base station transm ssion power value, an anount of
-increase or attenuation of the base station transm ssion power, or a
conbi nati on of these. The character "C' in C (1 + N) above 15 represents
the carrier power, and "S" in S/(I + N) above the signal power. Further,
the character "I" in above C (I + N) and above S/ (I + N) represents the
interference power, and "N' the noise power. In the present invention, as
described, it the 20nhP@sSE bl @clc@ iWSRgANYgSAs DRy, f Ol Ehe measar emgrheef
receiving quality as Tong as it is a signal transmtted fromthe base
station 401 ceribedwiegd pOwéF ansilide t BEolBHL | CAStthel ORdhorM 11h®, mabidl e
station 411, the nmulticast signal 25 transmtted fromthe base station 401
is received tkuepghst herdownhirmike 42208t tdhe t riodsdri t sEALI6RCI WBteBha I 412
(T25) and thereafter is fed into the ARQ processor 413. The ARQ processor
413 perfornms thgeeheor wisitechi arepafatt heegeest ved rmutdt casémbs ghdh vgi ng t he
CRC. When no error is detected in the received 5 nulticast signal (NO at
T26), tthe ARQtheoceasseyivErB oddtpat stbhe thecei tvethsmi ttexast 151 gnal Theom t he
signal output termnal 414 and sends an acknow edgenent of arrival of the
recei ved nul t itcassmitgeal (16 t heeAdR) ptheessepedd? afedquestbasef st aheon 401
t hrough the 10 uplink 421 (T27). The A. RQ processor 402, receiving only the
notification ckecehigedrrdatd askdowtleelgenenierd r afi eddle nbbiske station,
del etes the nmulticast signal stored for retransm ssion (NO at T29, and
T30). In thi sabSenpepsbrought the alpddn¥ossl Bie the e oyracesndi gliPati on
wi t hout the foregoing notification of the arrival acknow edgenent (T27),
wherei n the ppécedye dpaget eteitagnt WelY epehierr dduesstem29)L,i sarpt ofteed with
a tinme-out judging function and the operation of (T30) 20 is executed when
no repdat req&gét i helchRR tRECOR $$PH go%er¥%FﬁlﬁéFGOE of nethEicyhéanan
error is detected in the received nulticast signal on the other hand (YES
at T26), the ARRQOTSCoCER&HT 41879RFHs AlFepedtOtidd@®sSstthor CPBNFBLERAS M ssi on

of the received_nulticast si%nal t hrough the uplink 421 to the AR
processor 402188 tHk the anTenna n er requested by the mobile

station 111, and the transmitter 103 controls the
antenna switching unit 109 so as to be ready for
15 transmission through the use of the antenna to the
mobile station 111. Then the data under the repeat
request is retransmitted from the antenna requested by
the mobile station 111 (step 13 and step 15).
Since the ARQ processor 102 stores the number of
20 the antenna requested by the mobile station 111, it
becomes feasible to transmit new data addressed to the
mobile station 111, entering the data input terminal 6
thereafter, through the wuse o©f the base station
antenna with the higher receiving quality at the
25 mobile station 111, without the need for transmitting

the aforementioned signals for measurement of
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68 base station 401. The ARQ processor 413 al so makes access to the
menory 417 and notifies the channel determ ner 4Q6 of the base station 401,
.of the latest frequency channel nunber and the C| of the frequency 5
channel neasured and stored in the nenory 417 (T28). Wen the repeat
request is fed into the ARQ processor 402, it is determned at (T29)
whet her the input signal is a repeat request. Wen a repeat request is
detected at the determi nation of T29 (YES 10 at T29), the channel

determ ner 4063 iRt ied 19k / Be ohe et tafset R ad8lecliogn. When the channel
determ ner 406 receives the notification that the repeat request is

detected by the ARQnBEEEESAE’ 4D2thkl £EF&F Meh®SdamBrADess Olied ifigauency
channel for retransm ssion and a 15 transm ssion power of the frequency

channel on thepkasi,s tofe tdegdd PaEALYssBaNel tHuThespand thet Chh afiithe

frequency channel notified of by each nobile station (T3l), and thereafter

controls the ticansfdrddmeidteRtetven 402 WasHe beabtebhanym tthheud® shenal by
t he use of the frequency channel nunber and the transm ssion power thus
determisned. Ther t hef nukhecasintsirgnal wiohed ther resécensim§si quaattiyhe

ARQ processor 402 is fed into the transmtter/receiver 403, and the 25
transmitter/reegiatered3benterys Hasedmli | ehst pécoivDhignguheisies bfequency
channel s or a nunber of a single 69 frequency channel used for
retransm ssi onheT32)gnald tleerseatelderatt riares mdlsi Idestaplidbnr 11 ansndt ted

mul ticast signal -(T33 ) . Each nobile station to receive the retransmtted
5 mul ticast siignalhus efCeavilslée heor eitmparsid t thd maeldeiivdasty squpbl ty nod
channel of a frequency channel number with the maxi numreceiving quality at
t he nobil e st &heorsigmalofat heher aplpdiey stmbees Lhils itdf apredent . tiben
candi dates are known in advance for the nunbers of the 10 frequency
channél0s or ytrReefbfber of tirPeAthgredResfiehapicHdimdnobisbe poption
retransm ssion, the informng step of the frequency channel nunber for
retransm ssi oAléf tHRIAMIER i cangynding s ORI PUtan@feathenpBpPiélst ati on
receives the retransmtted 15 nulticast signal in a channel of a frequency
channel nunbeFCRPHRALEAEIARXFHERFRetBPvi ng quality out of the candi dates for

t he frequency channel nunbers. _ L.
The above described the transmission of the

signals for measurement of receiving quality prior to

15 the transmission of data, but the present invention
can also be substantiated without the transmission of
the signals for measurement of receiving quality prior
to the data transmission, as stated in Claim 9, by a
configuration wherein the mobile station 111 receives

20 a synchronization signal, a signal of annunciation
information, an individual signal to the mobile
station, a multicast signal, or a combination of two
or more out of these and always updates the contents
stored in the memory 11S.

25 The present embodiment can also be applied to the

mobile station functioning as a relay station instead

46



The base station 401 can also transmt a new nulticast signal entering the
signal input termnal 20 404 in processing thereafter, using the nunbers of
.the frequency channels or the nunber of the single frequency channel and
the transm ssion power determ ned above. As described above, the fourth
enbodi nent 25 descri bed the case using the FDM transm ssion system as an
exanpl e of the transm ssion system between the 70 base station 401 and
the nobile station 411, and besides, it is also possible to use the

mul ticarrier Yranyfe SYLME SYstLMord he ShEPLEIRYSMERSI 081 8¥%atEBN Obrt he
mul ti band transm ssion systemas a t'ransm ssion” 5 system bet ween the base

station 401 a&@l&ﬁ%hgo@dd%éﬁﬁﬂﬁpn 4%l tHO8 exaap! enet AepRase sthatiban 401
is notified of a nu of a subcarrier channel and a receiving quality of

the subcarrienighanpghchn the gaseroshieringt idAHTiH tg@RNSM $ebaatsystem
bei ng 10 used; of a nunber of an orthogonal subcarrier channel and

a-receiving qlﬁé'q'u%%t(?f e 1amtiheganal sidwed1fRds cheonetendet hercagg of the
OFDM t ransm ssi on system bei ng used; or of a nunber of a frequency channel

ina fr5equencyadlgar1ﬁm@dn@brlaféelswangoquads tyeDdy t B€atlbofi r eAEROYUEBABNE]l N
the frequency band in the case of the nultiband transm ssion system being

used, whereby reheaneagiseing qualfi t yaat shenanbil byst atiegiigddtiagn be
i nproved by the operation simlar to that of the present enbodi nent. 20
Accordi ng to thenbausshoanmpedtimeitcbidihge phesemntbiilrvesntaioion agrdéagri bed
above, the base station 401 determ nes the frequency channel nunber for
retransm ssi ostatibhe .muBtncastlgi gthhk et e atriamms i &k owhjpoweisoh t he
frequency channel on the 25 basis of the frequency channel nunber and the
C| of the frégeesmytthagnatatoidrn i ed othéy sdgwlalnodbtterding dtaat tba and
thereafter retransmts the signal by the frequency channel nunber and
transfilssi on pemertt mesuest, preliminarily 1identifies existence of
an adjoining mobile station as a relay station and
responds to the repeat request by designating a
transmission path including the mobile station (relay
station).
15 [Second Embodiment]
The configuration of the second embodiment of the
present invention will be described with reference to
Fig. 8.
The present embodiment will describe an example
20 of multicast transmission wherein the base station
transmits identical data (which will be referred to as
multicast data in the present embodiment} to a
plurality of mobile stations and a configuration
wherein an automatic repeat request is arranged so

25 that notification of a repeat request is given only

when an error is detected. There exist a plurality of
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determ ned. Therefore, the nobile station 411 can ,receive the
retransmtted nulticast signal with the 5 required receiving quality even
-in a state under the influence of fading or shadowi ng. As a consequence,
the repetition of repeat requests fromthe nobile station 411 is reduced,
so as to enhance the throughput. The interference can be reduced with 10
nobi |l e stations not receiving the retransmtted nulticast signal. The
following will describe an exanple of the procedure of determ ning the

number of thepfpequenastohaneledd ¢ ey r agbonehaneakranthtdie bransakssi on
15 power -on the assunption ~f the nobile conmunication systemin the

present enbodicgeibwang Wyt hirefesenciet oerd 9.ogkkathitm deffer gnngt i eReof the
frequency channel nunber and the transm ssion power is done at the channel

20 det erni ner n4@610f stthe iBaseutt adf Obhettrl 0. 184 1isS - ddtovehast cahgsei t hm
showi ng the processing procedure of determ ning the frequency channel

nunber and thenkkanskessperaRwer isFidhrriekb vt athexatpee mbébLeeei ving
qualities of respective tfrequency channels 25 at each of nobile stations 1
to 3. Bor conyeacenae bekifyphabaitest thegbakl omitged2to dektrdbscri be an
exanpl e in which the nunber of frequency channels available is three ( f =
0, 1, or 2 ) . Sincrtithésbpssssbheidtn 2elLlechudniaabttdaty addbessedl
frequency channels up to three, there are seven 5 conbinations (c = 0-6) of
frequenci es ateortienghybiThe Ftatdimmang2liéscrarmptamimgM thebelajiasehnputt he
presunption that the channel determ ner 406 is already notified of the
recei vi ng quaketinésadf 61 hésr ésgednitve theedB@npyockasneal 20at- edbd BRQOt he
nobil e stations. For exanple, 10 as shown in Fig. 15, the channel

det ermi ner 4086rpseassuned20d beshoresi edtbe theutbéeastng dakiti é8rat the
respective nobile stations 1-3. Fig. 15 is a graph showi ng an exanple in
whi chlach nobeksassaibshon- 30 sthneBerig 2lie rdeieafgeeasagharhefes of
signals of the first to third frequency channels transmtted fromthe base
station 401, hBedEBEritkedhsr SAtGUARA BOr FPHLS 18T T ReCPBF PSRRI CARE s
represents the frequency (f) and the vertical axis the receiving quality
(dB). As showRofang §hersoff oansp fatfite 2 tachfrbi Pl Q¥ma b P 13PQutn a
state in which the receiving qualit% of the first frequency channgl (f - 0
is 0 dB, the PecétWHIRF quafity? of PERE s&dEid Fr eqBRheY 8hami&d (119F1) -1

dB, and the r%gghgﬁggsion and then outputs the data to the

15 transmitter 3. Then the. transmitter 3 controls the
antenna switching unit 109 so as to implement
transmission from the antenna indicated by the
information on the number of the base station antenna
thus attached. The transmitter 3 modulates the input

20 multicast data into a transmitted signal (multicast
signaly and thereafter outputs the signal to the
antenna switching unit 109. The antenna switcHing unit
109 is configured to be able to transmit the multicast
signal through the transmitted/received wave splitter

25 4 and from the base station antenna corresponding to

the aforementioned number information (either the
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quality of the third frequency channel (f =2) -15 dB. ' 25 Simlarly, the
nobile station 2 is in a state in which the receiving quality of the first
frequency 73 5 10 15 20 25 channel (f - 0) is -20 dB, the receiving
gquality of the second frequency channel (f - 1) 0 dB, and the receiving
quality of the third frequency channel (f 2) -10 dB. The nobile station 3
IS in a state in which the receiving quality of the first frequency channel
(f =0) is -15 dB, the receiving quality of the second frequency channel (f

- 1) -20 dB, andsthepngee \é*t'aglaaal bhyedhat he tBir dtheeqderendchaaeel (f -
2) 0 dB. In the present exanple, the required receiving quality (Qeq) at

each nobil e stsaiitaBnladtesnassyned to be 0 dB. As a prem se of descri bing
the flowmhart of Fig. 14 herein, the follow ng presents correspondence

rel ations between thg ﬁﬁ@bbﬂéhéﬁﬂseﬁboﬁiﬁﬁﬂeDCYtCﬂ@nagEﬁmédathuﬁEdhbo be
_used for retransm ssion, and c representing classes of the conbinations. c

=0: f - 0 (thetbhhst dwiemmngy @ﬂﬂﬁt\neb9bejsngc¢t$‘@fk)lbed $o fas dobbkng

used) E- 2: f - 2 being used) ¢ = 3: f =0, i channels being used)

5 able to transmit the multicast signal, preferentially

using a base station antenna with the greatest number

of requests from the mobile stations being the

multicast targets. Namely, Dbefore outputting the

multicast data to the transmitter 3, the ARQ processor

10 202 searches the information stored in the memory 210

for the information on the number of the base station

antenna with the greatest number of requests from the

mobile stations, and controls the antenna switching

unit 109 so as to transmit the multicast signal from

15 the base station antenna corresponding to the number.

The memory 210 is used for storing correspondences

between the numbers of requests from the mobile
stations and the numbers of the base station antennas.

At the mobile station 211 on the other hand, the

20 multicast signal received at the mobile station

antenna 17 through the downlink 22 is fed through the

transmitted/received wave splitter 16 into the

receiver 12. The receiver 12 demodulates the received

multicast signal and outputs the demodulated signal as

25 received multicast data to the ARQ processor 213. The

ARQ processor 213 performs the decoding of error
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c =4. f =1, 2 channels being used) (the second frequency channel (the
third frequency channel (the first and second frequency (the second and
.third frequency 74 c =5 f =0, 2 (the first and thirdfrequencychannel s
being used)c = 6: f =0, 1, 2 (the first, second, and thirdfrequency
channel s being used)5In Fig. 14, the first step is to assune ¢ - 0,i.e.,
that only the first frequency channelis used,and set the nobile station 1
(i - 0) asa nobilestation (T41l). Then cal cul ation of (T42) isexecuted. At

T42, MAX{Q(i, Eprrbeteahcutahied. ahier ergbtebF L0t ndpeatEsmEherneCEL¥LHF~
quality of thefrequencychannel f at the nobile station

i . Further, MAXggtbctldni Rdiigat eshdrBxt FHAKELT (R .anDgathet heideatensy _
channels f in the conmbination classc of thefrequency channels at the nobile

station i.In thelaRpesRiode s Sfotes 8, ik IMBWoRINBRGLINdNIi % equency
in the case of ¢ - O is given at f= 0, andthus the calculation is done as

follows: O, Othe HeRciny Qb fBereber eiterdstimrechae] ithRttigrclwitn Fig.
15). 20After q(0,0) is acquired in this way,the fl owproceeds to next (T43)

to inceenent théy {rfdimatilordt hennobhte wimbéoN o) . thle tbBase( T tidhe
nodul oarithmetic is carried out, and thus i is increnenteduntil a

remai nder in dhyveshan aaftadhet 1iobyhd (kbe2hnedbaiulofi @ldt nakitbke stmti ons
sendi ng ar equest) becones zero. Therefore, 1 nod 3(=M at this point, 75
whi ch resul t stha memof@y THLEs. t hBheletferrigranigont dte Tidood kBn @ ttid t he
processing fromT42 is carried out again. -This nmeans that the processing
of T42 to T43numsberpedt edbyreatededbios intithd besenesf efihal ¢ordtS
(before i = 3). Accordingly, since the determ nation at T44 is NO, the flow
returns to T4Qorveekiomt eodee cading abedngof tiAXpdickf )¢doder stk nbi | e
station 2 (i = 1). Then the result below is obtained (reference is nmade to
2 in 4010 cirthe B@HFcgdel5ihe RE, opde, MAX{ he, R Ke,- cr2@ dBRUWG Her, the
calculation for i - 2 (nmobile station 3) is also carried out in nuch the
sane manner atheheaspove Procenvelubirnahecddr i owing result is obtained.
15 2,0) - MAX{q(2,0) }-_ -15 dB . , .

When the foregoing error detection with the CRC
finds no error in the received multicast data, the ARQ
processor 213 outputs the received multicast data from

15 the data output terminal 14, without transmitting any
signal to the base station 201 at all. When an error
is detected in the received multicast data on the
other hand, the ARQ ©processor 213 searches the
information stored in the memory 118 for the

20 information on the number of the base station antenna
with the highest receiving quality and outputs the
information on the number of the base station antenna
together with a repeat request for retransmission of
the received multicast data to the transmitter 15. The

25 transmitter 15 transmits the repeat request of the

received multicast data and the information on the
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(reference is made to 3 in a circle in Fig. 15). After T42 is executed in
this way (c = 0) for all the nobile stations (i - 0-2), the determ nation
-at T44 results ini - O (YES at T44), and then the flow 20 proceeds to next
T45. At this T45, P(c) - E{Qeq - MN(Qi,f))} is calculated as foll ows.
In this equation, req represents the required receiving quality, and P(c)
the transm ssion power fromthe base station in the ' 25 case of the

conbi nati on class of frequency channels being c. 76 In the case of ¢ = 0,
the Calcu'at'ﬁﬂmb§rc@@”ﬁH%(%ES@SSEQLLQHSanQQQba égfghgh“@ﬁgcﬁ 190k
Q1,0, 2,0 } - dB, -20 dB, -15 - (-20 dB) -

+20 dB Accor dbagky, tﬁgrbgse Qtatmgncgbgulatlon results |n P(O) - +20 dB.
After conpletion of the calculation of P(c) in 10 the case of ¢ - 0 in this

way, the flow procegdsthe Baxt E4@ttien POIENEIHe thecE&OMdE NGt FeBetlass ¢ of
frequency channels. At this point, c¢c becones 1 nod 6 (Nc) and thus ¢ ~ O,

leading to NOtae theezesWdquaistt her deher Fetalived atul(thiddst Tduisa t 8d
processing from 15 (T42) is executed again. Nanely, the processing of T42

to T465 s repeatediyteandt Bsh own UuRhiel sukBepMESE eqill baskc ¢betose ¢ = 6
in the present exanple). The follow ng presents the results of the

cal cul ati ons aht&hhaf pnandhB( eecexeeut &d dutputsh tHe Pocsane teenERQas t he
above-stated procedure, for ¢ - 1 toc = 6 .

processor 202. The ARQ processor 202, as described

previously, measures the number of requests for the

numbers of the base station antennas requested by the

10 mobile stations, stores the correspondences between

the numbers of the base station antennas and the

numbers of mobile stations requesting the respective

antennas, in the memory 210, and, on the occasion of

retransmitting the multicast data thereafter,

15 retransmits the data, preferentially using the base
station antenna with the greatest number of requests.

The following will describe the cooperative

operation of the base station 201 and a plurality of

mobile stations (four mobile stations A to D as an

20 example herein) with reference to Fig. 9. The

configuration of the mobile stations A to D 1is

substantially the same as that of the mobile station

211 shown in Fig. 8, and they are in an initial state

in which no data is stored vyet in the memory 210

25 provided in the base station 201 and in the memories

119 provided in the respective mobile stations.
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In the case of c =1) Q(O0, 1) - MWX{qg (0, 1)} __-12dB(cf . 4in
acircleinFig. 15) ' 25 Q1,1) - MAX{q(1,1)} - 0 dB (cf. 5inacircle in
Fig. 15) 77 Q(2, 1) - MAX{qg(2, 1) } - -20 dB (cf. 6 inacircle in Fig.
15) P(1) - Qeq - MN{QO,1), Q1,1), Q2,1) } - 0 dB - N{-1 dB, 0 dB,
-20 dB} 5 - 0 dB - (-20 dB) Ths20 ,dB In the case of ¢ = 2) (O0,2) -
MAX(q(0,2)} - -15 dB (gf. 71in a (Qarsceleé' Fig. 15) 10 (1,2) - MAX{q(1, 2)}
-10 dB (cf. 8 in a CIIII‘E(P-@Héﬂ‘ﬁchS 15) azt,lz:)n- {q(2,2)} - 0 dB (cf. 9
nacirclein Fig. 1% P(2) - dréhf-tIMI\% 2), 1, 2tta@2,2)} 15 - 0 dB
M N-15 dB, -10 dB,

-~ W !

)

+<Z

25

N
0

Q0,0)- MAX{q(O, 0);

0, 1)

q(1,1) - O&dBQ(Z,OJSI%Wt%%,O q(2, 1) T tgeag
QU 0. 9) 92 o) s

B- MNO ' 25 dB)® mobjj

20

(
{
d

0
B ran0. dB - (- 15 W&yt - dB I n tR&Scasmeof c =
i 5o @,oéhe o%szoag‘%“ y
@)

-7 1,0), g( 1%
? - 1%{8%(1 t32:5:§ Qégb?r
qatlxgalggjg(d}, 1)} YatdB wiM N{tOth, - 9888}
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- (+15 dB) + (0 dB) 78 +15.1 dB The above sum of (+15 dB) and (O dB) is
given by a logarithmof the sumof antilogarithns of (+15 dB) and ( 0 dB)
5 The antilogarithmof (0 dB) is "1" and the antilogarithm of (+15 dB)

" = 31.6." Thus the sumx of these is given as follows.

X

1+ 31.6 = 32.

. 1dogx =100g32.6 = +15.1 dB. 10 In the case of ¢ = 4) QO0,1) -

MAX{q(0,1), q(0,2) } - q(0,1) - -1.dB 1,1) - MAX{q(1,1),

q

(1,2) } -

g(1,1) - 0 dB Q2,2) - MAX{q(2,1), q(2,2) } - q(2,2) - 0 dB P(4) - Qeq -
MNQO, 1), Qhetrihatte¥edrdBeM&N At Bs } ret@adBmi tMel - AudBic@sdB} + O
dB - MN(O dB) - (+1 dB) + (0 dB) . +3.5 dB Just as in the above case, the
sum of (+1 dHHagggd 20 (fhéBhobsle verntioms | Agard tbmfebnt hehsuseebnd
antilogarithns of (+1 dB) and (0 dB). The antilogarithmof (0 dB) is "1"
and the antil agaehhm ®f With dBhel Smaximim26imddéntis dhe reamestal £dHese is

given as follows. 25 x =1 + 1.26 = 2.26 .'. | dogx = 1010og2.26 = +3.5 dB.
79 retransmission (this step corresponds to "first
5 retransmission” in Fig. 9).

In the reception "of the first

retransmitted

multicast data, the mobile stations A to C again

detect an error, and then send a repeat request to the

base station 201. At the mobile station A,

an error

10 rate is lower in the reception of the multicast data

transmitted from the second antenna 8, and the mobile

station A sends a use request for use of the second

antenna 8, together with the notification

repeat request, to the base station 201.

of the

On the other

15 hand, at the mobile stations B and C, an error rate is

lower in the reception of the mnmulticast data

transmitted from the first antenna 7, and thus they

send a use request for use of the first antenna 7,

together with the notification of the repeat request,

20 to the base station 201.

At the base station 201, the ARQ processor 202

stores information that the number of requésts for

retransmission from the second antenna 8 1is one and

the number of requests for retransmission from the

25 first antenna 7 is two, in the memory 210.

For this

reason, based on the results of the above measurement
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In the case of ¢ = 5) Q0,0 - MAX{q(0,0), g(0,2) } - g(0,0) - 0 dB Q1,2
- MAX{q(1,0), q(1,2) } - q(1,2) - -10 dB (2,2) - MAX{q(2,0), a(2,2) } -
.g9(2,2) - 0dB5 P(5 - Qeq - MNQO0,0)} + Qeq - MNQ1,2), Q2,2 }

dB - MNO dB) + 0 dB - MN{-10 dB, 0 dB} - (0 dB) + (+10 dB) 10 ~ +10.4 dB
Just as in the above case, the sumof ( 0 dB) and (+10 dB) is given by a

| ogarithm of the sumof antilogarithns of (0 dB) and (+10 dB). The
antilogarithmof (0 dB) is "1" and the 15 antilogarithmof (+10 dB) is

"10." Thus thegppx qf tfﬁ&e i Serith M@gN A50f Ol taws bése 1s'ta]c:Qon 1boy

10logx = 1A ogll = 10.4 In the case of ¢ = 6) 20 O0,0) - I\/AX{q(O 0),
a(o,1), aq(o, 2)tr}ansng(t% O)th'e 0 rdBraQshitked I\/M{l%ba%)t datal) 1toCI(3ah%) }
q(1,1) - 0dB Q2,2) - MX{q(2,0), a(2,1), a(2,2) } - a(2,2) -

mobile .stations A to C from the first antenna 7 w1th
the maximum number of requests for retransmission

5 (this step corresponds to "second retransmission" in
Fig. 9).

The mobile stations B and C detect no error in
the reception of the second retransmitted multicast
data, and thus they transmit nothing to the base

10 station 201. On the other hand, the mobile station A
detects an error, but 1t sends no repeat request to
the base station 201, because the base station antenna
used for the transmission is not the antenna requested
by the mobile station A. This is because in the next

15 transmission the retransmitted multicast data 1is
expected to be transmitted using the second antenna 8
requested by the mobile station A.

Thereafter, based on the results of the
measurement stored in the memory 210, the base station

20 201 transmits the retransmitted multicast data to the
mobile- station A from the second antenna 8 with the
second highest number of requests for retrarismission
(this step corresponds to _ "third retransmission" in
Fig. 9).

25 The mobile station A detects no error in the

reception of the third retransmitted multicast data,
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(6) - QOeq - MNQO, 0) } + Qfe - MN{Q(1, 1) } + 80 Qeq -
N(Q2,2)}) -0dB- MN( 0dB) +0dB- MN( 0dB) + 0 dB - MNO dB)
- (0dB) + (0dB) + (0 dB) 5. +4.8 dB Just as in the above case, the sum

of ( 0dB) , ( 0dB) , and (0 dB) is given by a logarithmof the sum of

antilogarithns of (0 dB), (0 dB), and (0 dB). Since the antilogarithmof (O

dB) iIs "1," the sum10 x is given as follows. x =1+ 1+ 1 =3 .". |0 ogx
| dog3 = +4.8 dB. After conpletion of the calculations of P(0) to P(6) as

descr i bed aboygq il | eMaRERCEEASth i 8 k%ecaﬂagyéats%aMl%P(@ai The
foll ow ng presents the cal culation nethod of MN{P(c)}. MNP(c) -

M N P(0), P(1l}huf(ZQom ﬁe?dmngf)( 4he RO tic®6H) ﬁra%%md‘éMﬁZQrQﬁ t‘@@ dB,
+15 dB, +15.1 dB, +3. +10.4 dB, +4.8 dB}

base station 201.
By the operation as described above, it becomes
5 feasible to implement the transmission of high-quality
signals with the automatic repeat request of the
present invention in the transmission of multicast
data.

According to the second embodiment described

10 above, the base station 201 transmits the
retransmitted multicast data, using the base station
antennas in descending order of the number of antenna
use requests based on the receiving qualities of
signals measured at the respective mobile stations,

15 and it 1is thus feasible. as a whole of the mobile
communication system to improve the receiving
qualities of retransmitted multicast data at more
mobile stations, to decrease the total number of
occurrences o¢f repeat requests, and to enhance the

20 total throughput of the entire system.

The above first and second embodiments described
the examples in which the mobile station transmitted
the antenna use request for_ use of one antenna out of
the plurality of base station antennas, but it is also

25 possible in the case of a number of base station

antennas being provided, to employ a configuration
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Accordingly, the calculation at T48 obtains the followng. = MNUP(c)} -
P(4) - +3.5 dB. 25 The above processing results in finally selecting the
.conbi nati on of frequency channels in c - 4. 81 Therefore, while the
second frequency channel is set at the transm ssion power of +1 dB and the
third frequency channel at the transm ssion power of 0 dB, the sane
multicast signal is retransmtted at each of 5 the frequencies (the second
and third frequencies). As described above, the above processing permts

the frequency ghannel PHEDGD) 1M NEPLELBE e SRS §81 h PO fisem the
base station, and the transm ssion powers) thereof to be determ ned while

10 sati sfyi ng Ahg d<@qud £l L0801 Higo 8R! mdreatpdde 5BRELSnShaliedRss The
present enbodi nent can al so be applied to the nobile station functioning as

a relay statiQatmsbeddedl tdebasey Sl@lilahicsypprasi ehidensit uatiga of 15
mul ti hop connection. In this case, the nobile station 411, which is a
transmtting sisald.on of a repeat request, prelimnarily identifies
exi stence of an adjoining nobile station as relay station and requests
retransm ssion of arstgaahtBbylgdesivinaki nthed peddransinestivpatani Bel udi ng
the nobile station (relay station). Simlarly, the base station 401, which
is a transm t ehd ishatd s 04 bbecalQsdl ddeearsdityg Systdie wiepeainr egquest,
prelimnarily identifies existence of an adjoining nobile station as a
rel ay stationbase 2&tateispondseso plheralepsateneagsestiliy dbistgmaitingia
transm ssion path including the nobile station (relay 82 5 10

known as a diversity system wherein a plurality of

base stations use one antenna.

10 This site diversity has the advantage of great
diversity gain Dbecause of no correlation with
shadowing (variation of local median value), but it
has the following disadvantages against the fading
(instantaneous variation), though demonstrating some

15 great diversity gain because of no correlation
therewith: the delay in control time 1is too large to
realize the satisfactory diversity gain because of
transmission of control signals between plural base
stations; the efficiency 1is low, because radio

20 resources and devices for the plural base stations are
preliminarily occupied for the control in order to
adapt to the instantaneous variation.

When the present _invention is applied 1in
combination with the above site diversity, it can

25 provide the effect of increase in the diversity gain

thanks to the use of the plural base stations against
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15 20 25 station). [Fifth Enbodi nent] Lastly, the fifth enbodi nent of the
present invention will be described with reference to the bl ock di agram of
.Fig. 16. The present enbodi nent enpl oys the NACK base automatic repeat
request not to send an arrival acknow edgenent but to send only a repeat
request, and the base station is configured to receive multicast signals of
packet units and send themin the nulticarrier transm ssion system The
following will describe an exanple of conmbination with a nmethod using
spreading codegef o pLeReAL o eques s and ther epynpebi t tiipg detaetign of
repeat requests and nunbers of packets under the repeat request even with

occurrence of ygokhi 869Dy beinmpanrdLpesy ramiegbatugnal Sr atcnlehepbasenst ati on.
The net hod capabl e of detecting the repeat requests even with occurrence of

col l'i sion betywgeantepsgatsr aggﬁg_t $lugadi seliteseGs N r@éé@ﬂ@taf’%&,lnt
i g e

Application (PCT/JPOL/02923). 16 is a bl ock diagram of the nobi

comuni cationsgysteqrtdrihe praspnt d@%@@iiﬁ?ntgami @ar Sbgenesdl 1 ¥ed
conprised of _a base station 501 and a nobile station 511, as in the first
embodi gent andgshesseepadraabadi neBy deperiihgd taeowa. telhel vasel ¢ agd on 50l
conprises an ARQ processor 502, a 83 transmtter/receiver 503, a signal

i nput term nath804regch@sénstatiion ay edwechliSeda thangelf«iatigyld ney 506,
and a repeat request signal quality neasuring unit 507. The nobile station
511 conpri sesaatdihriens thdk ot edeveesi td 2ga am, ARQ processor 513, a signal
output termnal 514, a nobile station antenna 515, a receiving quality
measuring unit 516, Tlentbresenmrambddimedit tden balses datamml 8, tpadket s of a
mul ti cast 10 signal entering the signal input termnal 504 are fed into the
ARQ processorm&fRle TheaARQnprioressonin@? ag t achedayhest@RAdro imetearput
packets and outputs themto the transmtter/receiver 503. The
transiPtter/retei vee 5p3senfetatiench wubbbéiswat itdve 15 idgfuat iginar to of
transm ssion of the packets and a nunber of a subcarrier used for the
transm ssi on BilEiopacrerechhent hefeafhéf ERE&AsnthS AP idac ketat #ai¥ ough
the downlink 522 to the nobile station 511. On the other hand, at the

mobi | e stati oAl 511, Whith 20-5 e@ei trRGSRLGACERY nBRaLPRg @hi ta 5aEpeat
continuously, constantly neasures_as the receiving quality, S/(N + I) of
each subcarri®ed¥¢hsni Prelifipatihe badensihirsn 551iS488CSt ords taie

correl ati on between the subcarrier nunber and S/ (tN + 1) of the subcarrier
t hus adjolning mobile station as relay station and requests

15 retransmission of a signal by designating a
transmission path including the mobile station (relay
station). Similarly, the base station 201, which is a
transmitting station of the signal according to the
repeat request, preliminarily identifies existence of

20 an adjoining mobile station as a relay station and
responds to the repeat request by designating a
transmission path including the mobile statioﬁ (relay
station).

[Third Embodiment]
25 The third embodiment of the present invention

will be described with reference to Figs. 10 and 11.
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25 neasured, in the nenory 517. At the nobile station 511 in this
configuration, 84 the packets transmtted fromthe base station 501 are
.received through the downlink 522 by the transmtter/receiver 512 and
thereafter are outputted to the ARQ processor 513. The ARQ processor 513 5
perfornms the error detection of the received packets using the CRC. Wen no
error is detected in the received packets, the ARQ processor 513 outputs
t he packets fromthe signal output termnal 514. Since the NACK base
automati c repegk rﬁ%&%ﬁﬁt"ém@%@ﬁﬁ%%Q1 #9110 &Lt vabe acknowkadgerenini s sent

to the base station 501 when no error is detected. Wien an error is

detected in thg;rRCEinEdpRadckelSat 16 ARQNNMAGRSSPhed 13 f1041 f @S the base
station 501 through the uplink 521 of a repeat request for 15

retransm ssiopogi1a SEgHESH edn PERKehuBRtbihg EHRESRI S E1oNUEPEEe th the
maxi mum receiving quality stored in the nenory 517. The present enbodi nent

wi Il describe an exm?.l e pH aiget hodpobckel Glgiam rnnele NUABSI 1M th a
receiving quality within a certain range 20 as a subcarrier nunber with the

maxi mug r ecei ¥biguAiahtiyn akyedeh nbitiee Spakisentangwitiniedtg whechase
station of only the subcarrier thereafter. Spreading codes are used for
packet nunber $sunfigferdadlgat copgueséd afl aubmyes etastibaar3doer andsesl for 25
transm ssion of retransmtted packets. For exanple, in the case where 256
spreadi ng codesbaie avatiahl 811128TRE baspr eaditignc @lds aaiphicsed laxcated to
identification of packet nunbers, and 128 spreadi ng codes to

i dentif-icatiBARQofpsobeasorer 3AApbers. tvamsmi ttar /iMeceicese, I Nunber of a
spreading code transmtted from5 the nobile station 511 to the base
station 501 cangbel déheuni hedmbpal hgO0fol lkowasg ciatuilcat | aort eruahdd 5 of
spreadi ng code - (packet nunber) + (subcarrier nunber) x 16 For exanple, in
t he cidfe wherantdhe rcdnasdnideatetrmihgracke@d. nuiher mpbil8" shred itdme Iubcarri er

nunber for the
comprises a transmitter/receiver 312, an ARQ processor

313, a signal output terminal 314, a mobile station
antenna 315, a receiving quality measuring unit 316,
and a memory 317.

15 The following will .describe the operation with
reference to the flowchart of Fig. 11.

At the base station 301, a signal addressed to
the mobile station 311, entering the signal input
terminal 304, is fed into the ARQ processor 302. The

20 ARQ processor 302 attaches the error-detectable parity
such as the CRC or the like to the signal so as to

permit the detection of an error occurrind during

transmission, thereafter . _stores the signal for
retransmission (T2), and outputs the signal to the
25 transmitter/receiver 303. The transmitter/receiver 303

informs the mobile station 311 of a transmission start

58



repeat-request of the retransmtted packet is "3," 8 + 3 x 16 = 56, and
thus the nobile station transmts the fifty sixth spreading code as a
.repeat request signal. This nakes a judgnment on a repeat request feasible
15 using_a correlation value_ by the spreading code or a | evel of a signal
obtai ned by the despreading operation as a receiving quality even if

col lision occurs between repeat request signals at the base station 501.
Accordi ngly, the base station 501 can 20 detect the repeat request for

retransm ssi og£ofnehes iQjrght hsddckesed NeQUERet RBLYSR Aftdthed M1d and

subcarrier. For the spreading code transmtted fromthe nobile station 511,

the repeat reguesimpserdnet QUafidyudmasuchBbnei tifb0Z cfrdfirkasepshati on
501 detects the 25 retransmtted packet number and subcarrier nunmber. The

repeat requestosi ghedngkiadd 1on MeESUEhey $igia 0788 anat i thésedFee ARQ
processor 502 of the retransmtted packet signal detected and notifies the

channel detergtAgEmb0S Bhet Beghubcasrtiee mopDEE seqteshesiio(mge.in
retransm ssion. Then the ARQ processor 502 5 searches for a packet nunber

with the | argest nunbercapfdirRnesi aequesisl anithd hel eafdrwrcofbiol shé he
transmtter/receiver 503 so as to retransmt the packet by the subcarrier
nunber thus seamnbledoforthelhfrdquesrsey ttlednnel el methe0 X datfummsy tihendrobi | e
station of 10 the retransm ssion using the subcarrier nunber and thereafter
transmts thefoettaassmiseilopackethkediftnain, t e ARQ glrsoc axssy iH0P, taisi ng
the subcarrier. As described above, the receiving quality at the nobile
station can bemibptbeednfyrinhegcettpgafatthen nifkerd apetla | Dregiendwe nobil e
comuni cation systemin the present enbodi nent. According to the nobile
communi cat i onckysten im the pregeencenboenent, the base station 501
receives fromthe nobile station 511 the repeat request signal 20 assigned
by théOspreadi ng cdde Hml etther kand vt Hthr owbiekr esttdt ot | 35 ontet ween
repeat request signals a~ the base station 501, the base station 501 can
det ect each rEpediviRguedtatbiy r SReBFISMARSI OB whi ©h grIRKdERUQISS Ky whi ch
subcarrier, by determ ning the 25 carrel ati on value_of the spreadjng code.
Since the packe®sWrhlY hdepesasst CAdnberabFLeEpEaT IRERLE.FS jR2tgP:

carrier power to interference power ratio) of
individual channels transmitted from the base station
15 301, as receiving qualities (Tl), and stores relations
between numbers of frequency channels in frequency
bands measured, and C/I's of the frequency channels in
the memory 317.
As described above, the receiving quality
20 measuring unit 316 continuously, constantly measures
the G/I's of individual channels or the 1like
transmitted from the base station 301. Therefbre, the
relations are always updated between numbers of
frequency channels in frequency bands, and C/I's of
25 the frequency channels in the memory 317.

At the mobile station 311 in this configuration,

59



retransmtted using the subcarrier with the greatest nunber of requests
(the subcarrier with the maxi mumreceiving quality), the nobile station can
.receive the packet with the required receiving quality under the 5 repeat
request. As a consequence, the repetition of repeat requests fromthe
nobil e station can be reduced, so as to enhance the throughput. The present
enbodi nent can al so be applied to the nobile station functioning as a relay
station instead 10 of the base station, multihop connection. In 511, which

is atrans regHest, spgREL M NaKhiltysa6doi ntpg nekk! e géi1ON 1dtation,
retransm ssion of a supposing the situation of this case, the nobile

station mttipganbatte8dofred epeRt basatidtLsi éxi Soanceiel sBacasvéel ay
station and requests signal by designating a transm ssion path including

the nobile stahiogh! elhdy Sbwhlom}. 332Mb@r lthe theabaser séalt&fe HOdx whi ch
is atransmtting station of the signal according to the repeat request,

prelim narily3igentrsfi esarexi sherearebr2Cian adiynabi g nedd! engbattion as a
relay station and responds to the repeat request by designating a
transngssi on pRYhproekgdbag3tbe nohel ARGt dlrioer ssoel @y Stmdd foyms _thd n each
of the above enbodi nents, the receiving 25 quality nmeasuring function of
t he receivingeguati tgteeasoni pd whd Bdeeivdd, sbdhal nushagnaddid eCBt ati on
S 88 When no error is detected in the received signal (NO
at Té6), the ARQ processor 313 outputs the received
signal from the signal output terminal 314 and also
10 sends an acknowledgement of arrival of the received
signal -through the uplink 321 to the ARQ processor 302
of the base station 301 (T7). Then the ARQ processor
302, receiving the notification of the arrival
acknowledgement from each mobile station, deletes the
15 signal. addressed to the .mobile station, stored for
retransmission (T9 and T10). In this respect, it is
also possible to employ a configuration without the
notification of the arrival acknowledgement (T7},
wherein the process of detecting the repeat request
20 (T9) 1is provided with a time-out judging function and
the operation of T10 is carried out when no repeat
request is detected within a certain period of time.
When at T6 an error 1s detected in the received
signal (YES at T6) on the other hand, the ARQ

25 processor 313 sends a repeat request for

retransmission of the received signal through the
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411, 511 corresponds to the receiving quality neasuring nmeans, and the
receiving quality transmtting function of the transmtter/receiver 312,
-412, 512 to the receiving quality notifying neans. 5 The transmtting
function of the transmtter/receiver 303, 403, 503 in the base station 30l,
401, 501 corresponds to the transmtting neans; the channel determ ning
function of the channel determ ner 306, 406, 506 corresponds to the radio
10 channel determ ning neans and to the first, second, and third channel
number det er myying Keans. kWrtpge, ARG tpAHSEE SSH OB EOWRIE Calneul alaiskg
function of the channel determ ner 306, 406, 506 corresponds to the first

and sepond ra@ﬂ%ﬂﬂ&ﬁ"ﬁﬁltéﬁasﬁrﬁﬁ(%bﬁ@&etol5ﬂﬂ£t@h@ﬁﬂéﬂgdgﬁé@&in6&0”1the
i nvention thus described, it will be obvious that the enbodi nents of the

invention may 30& V@f | eHel bdBNYs V@Y Son SBON Var hahbeRs ¢ ea NErelebey
regarded as a departure fromthe spirit and scope of 20 the invention, and

all such nodi fdne@hiedNsi riSa WEedua c@b\H01tb kotPnehskind:gduinh ¢he aot are
intended for inclusion within the scope of the follow ng clains. 89 VHAT

| S CLAISVED | Sofl. tiod®binkasaesduninzit 5 0or 8§ Stiem cloapiekiony a3IPi had
.station and a base station and configured to perform
transm ssi on/ teeepyilonfotha frgnakneli thabnséndCAy.and recei vi ng an
automati c repeat request, wherein said nobile station conprises: receivVing
qual ity neasuring nd¥has ftdre nBRSupProges sceceld 2 ngeqeadlvetsy e arepdat si gna
transmtted fromthe base station; and 10 request transnmitting neans for
transmitting tregsasd,base statideteamiagido aesolf cevhesthamrqubst foputise of a
radi o resource adapted to a receiving quality, based on the neasured
recei vi ng quakiigpaéf itsher reepoati gaghestind ¥henheér efgpesat drdagesst asi on
conprises: request receiving neans for receiving said radio resource use
requestds and detected at the determination of TS (YES at T9), the
channel determiner 306 i1s notified of the result of
the detection. Receiving the notification of the
detection of the repeat request from the ARQ processor
302, the channel determiner 306 calculates such a
15 transmission power that the receiving quality at the
mobile station 311 becomes a required value, based on
the C/I thus notified of (Tll), and then controls the
transmitter/receiver 303 so that the signal under the
repeat request 1s retransmitted by the frequency
20 channel number notified of and the transmission power
calculated. Then the signal retransmitted from the ARQ
processor 302 is fed into the transmitter/receiver 303,
and the transmitter/receiver 303 informs the mobile
station of the number of the frequency channel in the

25 frequency band used for retransmission (T1l2) and

thereafter transmits the retransmitted signal thereto
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signal transmtting neans for transmtting a signal addressed to said
nobi |l e station, including a 20 signal under a request for retransm ssion by
said automatic repeat request, using the radi o resource requested by said
radi o resource use request. 2. The nobil e conmuni cati on system according to
Claim 1, wherein said signal transmtting neans 25 transmts the signal by
using radi o resources in decreasing order of the nunber of repeat requests
from 90 the nobile station. 3. The nobile comuni cation system accordi ng
to Claim-1, wherein said receiving quality is one selected fromthe

fol | ow ng: 5 areceived power; (Eq. 1) ¢ (I + N) . C carrier power |:

interference power #QeNha801 $€aRQWR' ,30(15%15%) é‘ar(srht Nl ewSkggahipover
|: interference power 15 N noise power; (Eq. 3) N C carrier power N
noi se pover; 20dtEdsed) 3 Nefe woBidle p@t’!@hé\h, N@htRrRAYeIthe signal
input terminal 304 thereafter, by using the number of
5 the frequency channel in the frequency band and the
transmission power acquired in the above operation.

When candidates are known 1in advance for the
number of the frequency channel in the frequency band
used for retransmission, the base station omits the

10 informing step of the number of the frequency channel
in the  frequency band used for retransmission and the
mobile station receives the retransmitted signal by
the use of the number of the frequency channel in the
frequency band with the maximum receiving quality out

15 of the candidates for the number of the frequency
channel in the frequency band.

As described above, the present embodiment showed
the example using the multiband transmission system as
an example of the transmission system between the base

20 station 301 and the mobile station 311, and besides,
it is also possible to use the FDM (Frequency Division
Multiplexing) transmission system, the multicarrier
transmission system, or the OFDM (Orthogonal Frequency
Division Multiplexing) transmission system as a

25 transmission system between the base station 301 and

the mobile station 311. For example, the base station
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an error rate; ' 25 a likelihood obtained in decoding of error correction
code; 91 a transm ssion power value of the base station; an increase
~amount or an attenuation anmount of the transm ssion power of the base
station; a correlation val ue obtai ned by despreadi ng of 5 spreadi ng code;
ei ther of conbinations of these. 4. The nobil e conmunication system
according to Claiml, wherein said radio resource is at |east one antenna,
directivities of at |east one antenna, a 10 radi o channel, a transm ssion

path, or eitheypof; copdiinatd PN of AlRser or A FPRLLencQMBHAKARYLT @RgSyStem

conprising a nobile station, and a base station equipped wwth a plurality

of antennas, andr&£08i+yohlyeduha iR fOf Mcha st endy agRANMHSN0N{ K egeRt i on
control including signal retransm ssion control by the base station on the

basis of an aweeBtdf tepeabMr eqiesmifdHmt heyspoi! Beghat ¥bd Whef ean sai d
nobil e station conprises: 20 quality neasuring neans for neasuring

recei ving quahiviices @ff S Waddadriasaidetef rondt herpbui@ihy goblamennas
of said base station; and request transmtting neans for transmtting to

sai d bagse stabifon tafe angepoartser r eghanhellhatia stgval cas2db shpul dhbe
transmtted fromat |east one antenna out of said plurality of antennas,
based on the medeivafgier transmission system being used; or of a
number of an orthogonal subcarrier channel and a
receiving quality of the orthogonal subcarrier channel
in the case of the OFDM transmission system being used,
10 whereby the receiving gquality at the mobile station
311 can be improved by the operation similar to that
in the present embodiment.
According to the third embodiment of the present
invention, as described above, the base station 301
15 calculates the transmission power to achieve the
required receiving quality at the mobile station,
based on the number of the frequency channel and the
C/I of the frequency channel notified of by the mobile
station 311, and retransmits the signal under the
20 repeat request from the mobile station 311, using the
number- of the frequency channel notified of and the
transmission power thus calculated, whereby the mobile
station 311 can be prevented from being kept in the
low receiving quality state Dbecause of fading or
25 shadowing. As a consequence, the repetition of repeat

requests from the mobile station 311 can be reduced,
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92 qualities of the signals fromthe respective antennas obtai ned by

measur enent ,

and wherein said base station conprises: request receiv

-neans for receiving the antenna 5 use request that the signal should
transmtted fromat |east one antenna out of said plurality of anten
and signal transmtting neans for transmtting a signal addressed to
nobi l e station, including the 10 signal under said automatic repeat

for retransm ssion, fromthe antenna requested by said antenna use r

6. A nobile cggmunjgati@n SysiHREONRheS| nghfo@cbh‘;?@“ty ofs kY | etgk

and a base station 15 equipped with a plurality of antennas and conf
to perform si glghahcaRsRi 88l JY recePteeRanantitekbdl NGIGHHEING: S| gR@kied
retransm ssion control by the base station on the basis of an automa
repeat requesbuhr B OBhhRgEbREFOANtZ) YRET Eirk gBiahe vk 4 1eh ST alvi @R
conprises: quality measuring neans for measuring receiving qualities
signal s transthkt adidimam t BeapbMigbisy Powrit efres ehesaldkdageastahi on;
and request transmtting neans for transmtting to 25 said base station an
antenng use regquestirntairexafdel icastbei gRaucslowidhendsansMsthedohsom at

| east 93

10

15

20

25

311 not receiving the retransmitted signal.

The present embodiment can also be applied to the
mobile station functioning as a relay station instead
of the Dbase station, supposing the situation of
multihop connection. In this case, the mobile station
311, which 1is a transmitting station of a repeat
request, preliminarily identifies existence of an
adjoining mobile station as relay station and requests
retransmission of a signal by designating a
transmission path including the mobile station (relay
station). Similarly, the base station 301, which is a
transmitting station of the signal according to the
repeat request, preliminarily identifies existence of
an adjoining mobile station as a relay station and
responds to the repeat request by designating a
transmission path including the mobile station (relay
station).

[Fourth Embodiment] .

The fourth embodiment of the present invention
will be described below with reference to Figs. 12 to

15. The present embodiment will describe an example in
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one antenna out of said plurality of antennas, based on the receiving
qualities of the signals fromthe respective antennas obtai ned by
.measurenent, and wherein said base station conprises: 5 request receiving
nmeans for receiving the antenna use request that the nulticast signal
should be transmtted fromat |east one antenna out of said plurality of
antennasl and nulticast signal transmtting neans for 10 transmtting a
mul ti cas signal addressed to said nobile- station, including the multicast

si gnal under sgldpautMRLE 1AAGALY AGNANINIQY { GREAISELOST Ognk OBV he

antenna requested by sai antenna use request. The nobi | e Comruni c-ation

system accor dgRgnt fob216! 8EHY16n TﬁetﬁénFﬁﬁeEréﬂ%ﬁﬂ@élHﬁesygﬁéﬁStS fromthe
plurality of nobile stations are present over two or nore antennas, said

nmul ticast signal trapgm tipng;geans %ﬂ@@%ﬂtdiédﬁgﬁnﬂdfcaﬁﬁeSIﬁBngQy usi ng
t he antennas in decreasing order of the nunber of requests. 20 8. The

nobi | e communieahlbafcs¥$b8MALETNT N tthell ablirth, e\fmfdeummmenwh@@m ving
sai d ant enna use request sai d request rece|V|ng means perfornB ant enna

receptison in asdg/@’féﬂémpy&bmphgedﬂwf mabih£s€ Odiieat | o001 SuHEM
according to 25 aimb5, wherein said quality measuring neans neasures said

recei ving quambbylly W%lagoa syndhronizatian She silgined, emSobghAenef
annunci ation information, an individual signal to the nobile station, a

mul ticast sigdakcribedaabondi nali®rbade t waOfomns @1 otidmef i §&eS&n SARQal s,
transmtted fromat |east one antenna of said 5 base station. 10. The
nobi | e communpeatesnosysid@Em aacot damgmi bt & Arardivaherddy) sai dsigualvi ng
quality is a received power, a value obtained by dividing a carrier power
by the sum of imputnterfiiénehcdOdower lomsie ashetsenpentenna H®5Ssalared obt ai ned
by dividing a signal power by the sumof an-interference power and a noise
power 10an erroranaek, dekekminhvod48bt-ai neGhien dwdddieng sfatekeor €bkrection
code, a CNratio, an SINratio, a correlation val ue obtai ned by
despr eadi ng ofOBPr&aEf ng transmitter/receiver 412, an ARQ processor
413, a signal output terminal 414, a mobile station
antenna 415, a receiving quality measuring unit 416,
and a memory 417.
15 The following will describe the operation of the
mobile communication system in the present embodiment
with reference to the flowchart of Fig. 13. There
exist a plurality of mobile stations 1in a group
receiving one multicast signal, but only one mobile
20 station in the group will be described below as a
typical example. The other mobile stations belonging
to the group also perform the operation siﬁilar to
that of the mobile station described below.
At the base station 401, a multicast signal

25 addressed tc the mobile stations 411, entering the

signal input terminal 404, 1is fed into the ARQ
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15 code, or a conbination of two or nore out of these. 11. A nobile
communi cati on nethod which is executed by a nobile conmmunication system
.conprising a nobile station, and a base station equipped with a plurality
of antennas, and which is configured to 20 perform signal

transm ssion/reception control including signal retransm ssion control by
the base station on the basis of an automatic repeat request fromthe
nobil e station, __said nobile comruni cati on method conprising: 25 a quality
neasuring steprgtesgdbrsai@h Mobitie SHRIQ OProABISHE DT ecritbdh@squahkt i es of
signals 95 transmtted fromthe plurality of antennas of said base
station; a reguest-teassfabléngasiep elichalassaihd ORT |- stid i Dike to
transmtting to said base station an antenna 5 use request that a signal
shoul d be tranggi tstigghaflr &6 ais| eastparnd antigande oot tObnsaifd 41 ueakbty of
antennas, based on the receiving qualities of the signals fromthe
respective anbvesnasindt alurechgoytkhasneastivapentlie red Rpresistoees ving st ep
of, at said base station, 10 receiving the antenna use request that the

si gnal 5shoul dmh&ttecaasnstitadlf fom ate Hreasimicsd cant @R oudndf ostpdts
plurality of antennas: and a signal transmtting step of, at said base
station, transhettshgnalsi gnal thedr esspdmibteaidedBimebi | 403st at | Dinme

i ncluding the signal under said automatic repeat request for

retransm ssi ohrahsnhattée/ aateiver r dffesinfiobpssa@atlanmebid eusstaefomst . 12.
A nmobi |l e comruni cati on nmet hod which is executed by a nobile comunication
system conpri efng at2etpbdr &lrengndssiobi lod d$thet imns; icawt asbarsel samd i on
equi pped with a plurality of antennas and which is configured to perform
si gnal transnisgiwdWwearecebt conf eomierty i shlgdiedg S0 yndiransmigsseinssdHn
control by the base station on the basis of an automatic repeat 25 request
from &9nobi | etBeatMehcicastd wotgnad .commdni EhereafhethoBradiifsi nefe 96

multicast signal to the mobile station 411 (T23 and
T24) .

When candidates are known 1in advance for the

number of the frequency channel used for transmission
15 of the multicast signal, .it is also possible to omit
the informing step of the frequency channel number.

On the other hand, at the mobile station 411, the
receiving quality measuring unit 116 continuously,
constantly measures C/I of an individual channel or

20 the like transmitted from the base station 401 as a
receiving gquality (T21), and stores the relation
between the number of the frequency channel and the
C/I of the frequency channel thus measured, in the
memory 117.

25 As described above, the receiving quality

measuring unit 416 continuously, constantly measures
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a quality neasuring step of, at said nobile station, measuring receiving
qualities of signals transmtted fromthe plurality of antennas of said
base station; 5 a request transmtting step of, at said nobile station,
transmtting to said base station an antenna use request that a nulticast
signal should be transmtted fromat |east one antenna out of said
plurality of antennas, based on the receiving 10 qualities of the signals
fromthe respective antennas obtained by the nmeasurenent; a request

receiving stepQf, catrgai bea§ﬁe5tﬁ§d%dﬁ£fe'éﬂzﬂ&1él® aj¥t enna U3e Keequest
that the nulticast signal should be transmtted fromat |east one antenna

15 out of -sai ¢ Rldrdliced Hraniasas@ndtar Mdht 40ast ghapakoleanget ting
step of, at said base station, transmitting a multicast signal addressed to

sai d nobi | e Stallix@RonlsnCh 4l '&tha@% nipda€aat petgRaln URHE! rhadsk @it ofat i c
repeat request 20 for retransm ssion, fromthe antenna requested by said

antenna use regéeSreqidnclnenmhidies ccaﬂwntte;@tcpn'm&bodhac&%@@gcyo Caim
12, wherein in said nulticast S|gnal transmtting step, when antenna use

requests fromchaen23spliur ghit yeabryobilze stations are present over two or
nore antennas, said base station transmts the 97 mul ticast signal by
usi ng the antennas Thedesgesskemy orelsodimdrite nwiddr ober eqdestgib24. The
nobi | e conmmuni cati on method according to Claim11l, wherein in said request
recei vi ng steperetienffergecesuppusisag dtapt erszeinsing equedtitysais Bdse
station perfornms antenna reception in a diversity system 15. The nobile
communi cat i on Ifetilsod reoorati ngalso Chasaible Wwhensien as shedrgualiving
measuri ng step, said nobile station nmeasures said receiving quality by
quality a received power, C/(I + N), S/(I + N), C/N,
10 S/N, an error rate, a likelihood obtained in decoding
of error correction code, a base station transmission
power value, an amount of increase or attenuation of
the base station transmission power, or a combination
of these. The character "C" in C/(I + N) above
15 represents the carrier power, and "S" in S/(I + N)
above the signal power. Further, the character "I" in
above C/(I + N) and above S/(I + N) represents the
interference power, and "N" the noise power.
In the present invention, as described, it 1is
20 possible to use any signal for the measurement of
receiving quality as long as it 1s a signal
transmitted from the base station 401 confiéured to
transmit the multicast signal.
At the mobile station 411, the multicast signal

25 transmitted from the base station 401 1is received

through the downlink 422 at the transmitter/receiver
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10 using a synchroni zation signal, a signal of annunciation information, an
i ndi vidual signal to the nobile station, a nulticast signal, or a

conbi nation of two or nore out of these, transmitted fromat |east one
antenna of said base station. 15 Z6. The nobil e comruni cati on net hod
according to Claim1l, wherein said receiving quality is a received power,
a val ue obtained by dividing a carrier power by the sumof an interference
power and a noi se power, a value obtained by dividing a signal power by the

sum 20 of an phnber n p & RQi oMeY, lof8E€ssad
| i kel i hood ob?g?né Q?ﬁ %ggogﬁ%ge%?ggrrgg ?%??ectf%&ﬁgzgéégapCYN ?Z?io, an

S/Nratio, a gosrel atyga vakde gbbakBad by desprradidindf e eadipgrcode,
or a conbination of two or nore out of these. 25 17. A base station which

i's equipped Withedt PhHT dlf tyh O raptenaas meosdd Jtut Engnal My iy 9%he _
comuni cation system together with a nobile station requesting to transm t

a signal frontat.!| easinedne nant erRadrout sof dsaedtphiur ahi tyhef astemwes on the
basis of receiving qualities of signals transmtted fromthe 5 plurality of

ant enngs, and mhi ehéss€onrfiigganed (Noperf oT2§) Wi tthe ARQ processor 413

sai dnobi | est ati on, si gnal transm ssi on/recepti oncontrolincludingsignalretrans
m ssion contrehbpses @heantcdionm imuBpeeddteqeeshal r dromaitthaTodl dneal
station, said basestati onl0 conprising: r-equest receiving neans for

recei ving an eutpuba téseinhaquesldt laaid asehdnalarshackdolé edgameritt tefl from
at | east one antenna out of said plurality of antenna s and 15 si gnal
transmtting_aneanslf of ttlasmeckirgda muhnatasttddsegned ttoo sahed nakd | e
station, including the signal under said autonmatic repeat request for
retransm ssi opro¢essot hel Ent efinathequested shatsiaind d4Qflenbhrogehr ethrest . 20
18. A base station which is equipped with a plurality of antennas,

const LPut i ng aphobk | €2EoMaINi cati on system together with a plurality of
mobi | e stations requesting_ to transmt a nulticast signal fromat |east
one antenna out of B d PRAr aPregessost #HAonnasesfivheIbasind Yof i ei vi ng

qualities of signals transmtted fromthe plurality of antennas, 99
notification of the arrival acknowledgement from each

mobile station, deletes the multicast signal stored

for retransmission (NO at T29, and T30). In this

15 respect, it is also possible to employ a configuration

without the foregoing notification of the arrival

acknowledgement (T27), wherein the process of

detecting the repeat request (T29) 1is provided with a

time-out judging function and the operation of (T30)

20 is executed when no repeat request 1is detected within
a certain period of time.

When an error is detected in the received

multicast signal on the other hand (YES at T26), the

ARQ processor 413 sends a repeat request for

25 retransmission of the received multicast signal

through the uplink 421 to the ARQ processor 402 of the
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and which is configured to perform wth said nobile stations, signal
transm ssion/reception control including nulticast signal retransm ssion
control based on an automatic repeat request fromthe nobile 5 stations,
sai d base station conprising: request receiving neans for receiving an
antenna use request that a nulticast signal should be transmtted from at

| east one antenna out of said plurality of antennas; and 10 nulticast

signal ~~ transmitting neans for transmtting a nmulticast signal addressed
to said nobilgastatic@Rionncd adi ng Thize AR t ibed%le sSlodnad 1 indek oS angkadit omati c
repeat request for retransm ssion, fromthe antenna requested by said
antenna use rgeeess. tho t8e Thembage s17At i ageendiag t ehél atarkfel Wherein
when antenna use requests fromthe plurality of nobile stations are present
over two or ngde€eamidmnasoesaird tie thLast ssagnah B0aNSKILt tHHY TIesast
transmts the multicast signal by using the antennas 20 in decreasing order
of the nunberfpdquietiiestBan®dl Rbfbbasanst ationCATcordithg tHrddwedrinl’,
wherei n when receiving said antenna use request, said request receiving
means Perfor mshamenneeda0efd i0md istareld vier siey msamsirmm42b 2128)A nobi l e
station which is configured to performsignal transm ssion/reception
control 100 i ncl ’themg $shgnatrepedtanseqsssion icontfedl based time arRRUt omati ¢
repeat request, with a base station equipped with a plurality of antennas
and confi gur egracessansaDe, aidi giml deherhénbdsias of T29ki ghealth®&rt rdresm ssi on
request from at | east one antenna out of the plurality of antennas, said
mobi | e st ati omponpeilgingg: deal &t yrepeatur ireguasins f ofherasar inepeaadcei vi ng
qualities of signals transmtted fromthe plurality of 10 antennas of said
base st ati on;refiesteqlesdeteated tat nfhaedes sravinataesni ofi Ag5t ol ¥&E d base
stati on an antenna use request that a signal should be transmtted from at

| east1l®ne ant&hnEdut ©ie sehanpgliraeteynonreantB8hnas, npaddd eeh afhdheecei vi ng

15 qualities of the signals fromthe respective antennas obtai ned by
measur enent . result. of "the detection. hen the channel determiner

406 receives the notification that the repeat request
is detected by the ARQ processor 402, it determines a
number of a frequency channel for retransmission and a

15 transmission power of the frequency channel on the
basis of the frequency channel number and the C/I of
the frequency channel notified of by each mobile
station (T31), and thereafter controls the
transmitter/receiver 403 so as to retransmit the

20 signal by the use of the frequency channel number and
the transmission power thus determined.

Then the multicast signal stored for
retransmission at the ARQ processor 402 is fed into
the transmitter/receiver 403, and the

25 transmitter/receiver 403 informs the mobile station of

numbers of frequency channels or a number of a single
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22. A nobile station which is configured to perform signal

transm ssion/reception control including nulticast signal retransm ssion
control 20 based on an autonmatic repeat request, with a base station

equi pped with a plurality of antennas and configured to transmt a
mul ti cast signal on the basis of a signal transm ssion _request from at

| east one antenna out of the plurality of antennas, said nobile 25 station
conprising: quality nmeasuring means for neasuring receiving 101 qualities

of signals trapsgithed fapmddie plsunal Eby ofednireiiass fn sgirdohasgngt ation;
and request transmtting neans for transmtting to said base station an

antenna use r@Hé‘?&éfE@ﬁt t2apshikEl ¢agt isianal retwid shecdd ansrtiegdefrom at
| east one antenna out of said plurality of antennas, based on the receiving

qualities of thensiopass) fromthe respective antennas obtained by
measurenent. 23. The nobile station according to Caim?21, 10 wherein said

quality measuring neaRs ABBSVEestaaionr eeeindded vilaihd Yr&Yrassndt ed
synchroni zation signal, a signal of annunciation information, an individual

si gnal 5t 0 themlﬁrpbi&@s@_tgs.gﬁa;_ a redleti veastthe Ot - a st Bt eTDRORE L €8s ©F T WO
or nore out of these signals, 15 transmtted fromat |east one antenna of

sai d base stagignal 24n dhenanhel eost at ifarearendidigartine IC minb&d , widier ei n
said receiving quality is a received power, a value obtained by dividing a
carrier powerthy taexisum 20eo0éiaingnterdfldrgncetpories aothidenosiset power, a
val ue obtained by dividing a signal power by the sumof an interference
power and a nouseofiovers fneguencyr augpeas| itkels honfloobedi méd | riWdecodi ng
of error correction code, a CNratio, an SINratio, a correlation value 25
obt ai ned by dezpdidaies afespnewdi hy eddencer farcdms mambmrofof ither nore
out of these. 102 25. A signal transpitting nethod in a nobile
commuhbfcat i onf sggeemcyonphasnagsa wwbi st arimpeandod bdde staindke and
configured to performtransm ssion/reception of a signal while sending and
frequency channel used for retransmission, the
informing step of the frequency channel number for
retransmission of the multicast signal is omitted, and
each mobile station receives the retransmitted
15 multicast signal in a channel of a frequency channel
number with the maximum receiving gquality out of the
candidates for the frequency channel numbers.
The base station 401 can also transmit a new
multicast signal entering the signal input terminal
20 404 in processing thereafter, using the numbers of the
frequercy channels or the number of the single
frequency channel and the transmission power
determined above.
As described above, the fourth embodiment
25 described the case using the FDM transmission system

as an example of the transmission system between the
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5 receiving an automatic repeat request, said signal transmtting method
being carried out as follows in the nobile comunication system said
nobil e station neasures a receiving quality of a radio signal transmtted
fromthe base station, 10 said nobile station notifies the base station of
the receiving quality of the radio signal thus neasured, and said base
station transmts a signal under a repeat request fromsaid nobile station
so as to nmeet 15 a required receiving quality of the nobile station, based

on the recei Vib%%equékhkxohgg§o£'0téﬁaedcr?é- mSh 1 1d1€ YA t riansm %tnidng

met hod according to G aim25, wherein the radio signal transmtted from

sai d base staij.gndRecomds at l.aast guesiwk orghamel tndOmédl i Fhe rsiegnal
transmtting nmethod according to Claim ~6, wherein said nobile station

uses, as a ragir@nchaRRebnf WydMASUrENENDLFOM e BERIMIdH Gyatéhy, oan
annunci ation i nformati on channel or an individual channel or a mnulticast

channel or a e@ebipaltopaRrd Zﬁiédyﬁﬂ%siﬁﬁpn@g%%bﬁ aas| eastranemi adijenchannel
transmtted fromsaid base station. 103 28. The signal transmtting

met hod saccor disRgtet Ghatwed, thkerphbesaithtesei viong gual ithe | fodRte
selected fromthe following: a received power; 5 (Eq. 1) & (I + N C
carrier power skatiisherder encerquowekahiplagi sehpowise 16t&tllon2 4015/ i6 | + N)
S: signal power

notified of a number of a subcarrier channel and a

receiving quality of the subcarrier channel in the

case of the multicarrier transmission system being

10 used; of a number of an orthogonal subcarrier channel
and a-receiving quality of the orthogonal subcarrier
channel in the case of the OFDM transmission system
being used; or of a number of a frequency channel in a
frequency band and a receiving quality of the

15 frequency channel in the frequency band in the case of
the multiband transmission system being used, whereby
the receiving quality at the mobile station 411 can be
improved by the operation similar to that of the
present embodiment.

20 According to the fourth embodiment of the present
invention, as described above, the base station 401
determines the frequency channel numbér for
retransmission of the multicast signal and the
transmission power of the frequency channel on the

25 basis of the frequency channel number and the C/I of

the frequency channel notified of by each mobile

71



|: interference power N. noise power; 15 -(Eq. 3) N C carrier power N
noi se power; (Eq. 4 ) 20 S/IN S signal power N noise power; an error rate;
___a likelihood obtained in decoding of error 25 correction code; a
transm ssi on power value of the base station; 104 an increase anount or
an attenuation anount of the transm ssion power of the base station; either
of conbinations of these. 29. The signal transmtting nmethod according to 5
Claim 26, wherein radio channels transmtted and recei ved between sai d base

station and said.gppi 'a?hétéﬁ%:fs’é‘aﬁ& atre't‘i%%}%m%% Otf_h%ugﬁgﬁﬁilerbrfh@H el's,

ort hogonal subcarrier channe equency channel s, an requency channel s

in different fregueney bandserlOndoeThedl 02bnbh20s Lt inG.Jiot bads

according to ai'm 25; en a repeat request retransm ssi on of

a recei ved siggak i $nagededrnsabéopmbi | enst aidion Hotdfdaysaid baggnstation
of said repeat request, together wWith said receiving quality 15 o

the_radio sigpghefpasuned. r3trahfi¢ianal ntiansaktt i Ng, et hod caccerding to

Claim 25, wherein on an occasion of notifying sald base station of an
acknowsedgenmept oQf r88" irk@l19find rfeei Mefl stgRalin Sl dtARRI it 108
notifies the base
influence of fading or shadowing. As a consequence,
the repetition of repeat requests from the mobile
station 411 1s reduced, so as to enhance the
throughput. The interference can be reduced with
10 mobile stations not féceiving the retransmitted
multicast signal.

The following will describe an example of the
procedure of determining the number of the frequency
channel in the radio channel and the transmission

15 power -on the assumption of the mobile communication
system in the present embodiment and with reference to
Fig. 14.

The determination of the frequency channel number

and the transmission power 1s done at the channel
20 determiner 406 of the base station. Fig. 14 1is a

flowchart (algorithm) showing the processing procedure

of determining the frequency channel number -and the

transmission power. Fig. . 15 shows an example of

receiving qualities of respective frequency channels
25 at each of mobile stations 1 to 3.

For convenience of explanation, the following

72



20 station of the receiving quality of said at |east one radi o channel
nmeasured. 32. The signal transmtting nmethod according to Caim 30, wherein
said nobile station notifies the base station of a nunber of at |east one
radi o channel ' 25 and a receiving quality of the radio channel, or of only
a channel nunber of a receiving quality within a 105 pr edet er mi ned range,
as the receiving quality of said at |east one radi o channel neasured. 33.
The signal transmtting nmethod according to Claim 30, wherein said nobile

station notifigs saydsa hpge §hatEQQmE&ea @ﬁﬁb%hiEB akakeaﬁhmee%_ra@io

channel satisfying a required recelvinhg quality, including a radi o channel

with a maxi W%@%%h&yn&hgﬂ%iﬂsy 2%k 198id Mol gt {ons §0gef hge path the
receiving quality achieved. 10 34. The signal transmtting nethod according

to Gaim30, wherei Ntsaid haseiisiat Lon sdeRrNM AL S 1At Oy Chaibet of
satisfying the required receiving quality at the nobile station on the

basi s of notifrireatie@Byf r eManakdsnokid e tf atiree andeHérd heabasessiahi on
transmts a signal under a repeat request fromthe nobile station, using

the radi o chagpgbidatebnkned. =35-6The fsifgeaueharsmactiordimgtiod ageor di ng
to Claim34, wherein after transmtting the signal under 20 the repeat

request from gaidowbhyl estatb8ionusiing 1 dyidedrerdsi nede r peesuppansel , said
base station also transmts a signal addressed to the nobile station, using
sai d deternm nedacradhe channell. BGerftieesi gited ig anbreddy ngovefhed accordi ng
to 25 Claim 34, wherein, based on the notification fromsaid nobile
station, saidthaserstaiviong depelities acofuntier Y@Spective frequency
channels at each of the mobile stations. For example,
10 as shown in Fig. 15, the channel determiner 406 is
assumed to be notified of the receiving qualities at
the respective mobile stations 1-3.
Fig. 15 1is a graph showing an example in which
each mobile station 1-3 1s monitoring the receiving
15 qualities of signals of the first to third frequency
channels transmitted from the base station 401, as
described previously. In Fig. 15, the horizontal axis
represents the frequency (f) and the vertical axis the
receiving quality (dB). As shown in Fig. 15, for
20 example, the mobile station 1 is in a state in which
the receiving quality of the first frequency channel
(f = 0) is 0 dB, the receiving quality of thé second
frequency channel (f = 1)_.-1 dB, and the receiving
quality of the third frequency channel (f = 2) -15 dB.

25 Similarly, the mobile station 2 is in a state in

which the receiving quality of the first frequency
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of a radio channel which satisfies the required receiving quality at the
nobi |l e station and through which the signal is transmtted so that a
transm ssion power fromthe base station becones a predeterm ned 5 val ue,
and al so determ nes a transm ssion power of the radio channel. 37. Claim
36, identical 10 stations, |east -one receiving which the transm ssi The
signal transmtting nethod according to wherein when said base station
transmits an nmulticast signal to a plurality of nobile the base station

determ nes a pughge)of At=radi o; chanpelgmhi ehe satdRfih@s ot hQud PO T 8¢
quality at each nobile station and through nulticast signal is transmtted

so that a on pawersddiiB t hecBasR §t AHBhdeECORes= 2115 dr agdet eiA nedeval ue,
-and al so determ nes a transm ssion power of the radio channel, based on
notification feeeseagh % ilie sttt i ele  88irdhe reiggRaleyt rasiHdit i pg aet hod
according to Cl aim 37, erein when said base station transmts the 20
identical nul bjcast ghgnathé omébel®l sitatidy 8f isobhl & statéons, whhenbase
station determ nes a nunber of a radio channel that can be assunmed to have
the greatest mHEbefeddfiviepReagusbitesbs frHomrike tnotrddfisidat i @nanneut of
channel nunbers with receiving qualities within 25 a predeterm ned range,
notified of byfthkeoOnespecilisvelBohie dadiwitsy dfalitB% f Aclebskeond
comuni cation system conprising a nobile station and a base station and
configured tofpeghenayt ransmedsi ofi/ mecept F@A afB,a shdnadhewhréeeseimgng and
receiving an automatic repeat request, 5 wherein said nobile station
conpri ses: reqeaving gualtiltey Dedsdrifmgameany faramedsutf ng 2)r écedBi ng
quality of a radio signal transmtted fromthe base station; and receiving
quality notif§hnghrearesktot reshimplieng the tdegbiassl stedeining qheliegei vi ng
quality of the radio signal thus neasured, and

10 (Qreq) at each mobile station 1-3 is assumed to be 0

dB.
As a premise of describing the flowchart of Fig.
14 herein, the following ©presents correspondence
relations Dbetween the combinations of frequency
15 channels f assumed to be used for retransmission, and
c representing classes of the combinations.

c =0: £ =20 (the first frequency channel

c =1: £ =1 (the second fredquency channel
20 being used)

e = 2: £ = 2 (the third frequency channel
c=3: £=20, 1 (the, first and second frequency

25 c=4: £ =1, 2 (the second and third frequency

channels being used)
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wherein said base station conprises: transmtting neans for transmtting a
signal under a repeat request fromsaid nobile station so that a required
receiving 15 quality is satisfied at the nobile station, based on the
receiving quality notified of by the nobile station. 40. The nobile
comuni cation system according to Claim39, wherein said receiving quality
measuring 20 neans neasures a receiving quality of at |east one radio
channel transmtted fromthe base station. 41. The nobile conmunication
system according to.CGagm 40= wherei n @3 p5pd VAW elakd t Yr88asHEyNg
means uses, as a radi o channel for neasurenent of the 25 receiving quality
at said nobil ghghati 9Npe ONE SeL&rted froman annunciation information
channel, an 108 i ndi vi dual channel, a mnulticast channel, and a
conbi nation of thesg,=agpng sapd 8} beasthONEirsel) osebadel ahd absprdt ed
fromthe base station. 42. The nobile comuni cation system according to 5
A ai m 40, wherebguenty sehrcées pHeomytheedpl | oW ng: a received power; (Eqg.
1) d (I +N) 10 C carrier power ~: interference power N. noi se power;
(Eq. 25 S/ (| + N)1d5rsg.siignaltiovetrst sneer fiey enseapoure N =nod se
power ;

i.e., that only the first frequency channel is used,

and set the mobile station 1 (i = 0) as a mobile
station (T41). Then calculation of (T42) is executed.
At T42, MAX{qg(i,f)} 1s <calculated. Here qg(i,f)
10 indicates the receiving quality of the frequency
channel f at the mobile station 1i. Further,
MAX{qg(i,f)} indicates maximum g(i,f) among all the

frequency channels f in the combination class ¢ of the

frequency channels at the mobile station 1. In the
15 present example, at 1 = 0, the maximum receiving
frequency in the case of ¢ = 0 is given at £ = 0, and

thus the calculation is done as follows:
Q(0,0) = g(0,0) = 0 dB

(reference is made to 1 in a circle in Fig. 15).

20 After q(0,0) is acquired in this way, the flow
proceeds to next (T43) to increment i by "1" (i = 1,
the mobile station 2). At this (T43), thé modulo

arithmetic is carried out, _.and thus i 1is incremented
until a remainder in division of (i + 1) by M (the
25 number of all mobile stations sending a request)

becomes zero. Therefore, 1 mod 3(=M) at this point,
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receiving quality is one (Eq. 3) G N 20 C. carrier power Al: noise power;
(Egq. 4 ) SIN __ S: signal power 25 N noise power; an error rate; 109 a

| i kel i hood obtained in decoding of error correction code; a-transm ssion
power value of the base station; an increase anmount or an attenuation
anount of 5 the transm ssion power of the base station; either of

conbi nations of these. 43. The nobile communi cati on system according to

Cl aim 40, wherein radio channels transmtted and recei ved between sai d base

station and sahdcfobLlg11d Shatign @r € fud Gel a0 AliSHOLAK Taer rghannel s,

ort hogonal subcarrier channels, frequency channe equency channel s

in different &Ee%ﬁn% bapds - +44- pFHEeIBPhL e reomM X ald 0By SYsd&Maecor di ng
to Cl aim 39, erein when a repeat request for 15 retransm ssion of a

recei ved signghakf, nepded neahd fiesel Mhagpaoabssnpobt fyinorgeans potifies
sai d base station of said repeat request, together with said receiving

quality of theepagtedsiyInsdrieasuiordt HAhtiThei mfddsnepMmBgtiagat ten Byst em
according to
5 (before i = 3).
Accordingly, since the determination at T44 is NO,
the flow returns to T42 to execute the calculation of

MAX{qg(i,f)} for the mobile station 2 (i = 1). Then the

result below is obtained (reference is made to 2 in a

10 circle in Fig. 15).
Q(1,0) = MAX{q(1,0)} = -20 dB
Further, the calculation for i = 2 (mobile station 3)

is also carried out in much the same manner as the
above procedure, and the following result is obtained.
15 Q(2,0) = MAX{q(2,0)}.= -15 dB
(reference is made to 3 in a circle in Fig. 15).
After T42 is executed in this way (c = 0) for all
the mobile stations (i = 0-2), the determination at

T44 results in i1 = 0 (YES at T44), and then the flow

20 proceeds to next T45.
At this T45, P(c) = 2 {Qreq - MIN(Q(i,f))} 1is
calculated as follows. In this equatioﬁ, Qreq

represents the required receiving quality, and P(c)
the transmission power from the base station in the
25 case of the combination class of frequency channels

being c.
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20 C aim 39, wherein on an occasion of notifying said base s-tation of an
acknow edgenent of arrival of a received signal, said receiving quality
notifying means notifies the base _station of the receiving quality of said
at | east one radio channel neasured. ' 25 46. The nobil e comruni cation
system according to C aim44, wherein said receiving quality notifying 110
means notifies the base station of a nunber of at |east one radi o channel
and a receiving quality of the radio channel, or of only a channel nunber
of a receiving qualyhy pel Bbgea pr edel aj i pigg EB1G61a 8504 Nes Scheeebui ng
quality of said at [east one radio channel measured. 47 he nobi |
connunlcatlono§¥sgganqngglng to Caim44, wherein sai d rece|V|ng quallty
notifying means notifies said base station of a nunber of at 10 | east one

radi o channel satispypng= aQEQQULrﬁﬁngqe;ggnngygb;ty?(gng;pdlng a radio
channel with a maxi mumreceiving quality at said e station, together

with the receiving qualityoaghi evety({484n,The2008R| e-conampi cation system
according to 15 Claim 44, wherein said base station conprises: radio

channels determ ni ng neans pogpdetermiasng a radi o channel satisfying the
required receiving quality at the nobile station on the basis of
notification fromsaid mebibe ggation; and 20 transmtting neans for
transmtting a signal under ~ repeat request fromthe nobile station, using
the radi o channel dmtesniitegdlpy thbe read: o0, chvenetadeibitidh ngeseans. _
49. The nobil e conmunication system according to 25 Claim 48, wherein after
transmtting thepgdD@gnal +a0daB.t he repeat request from said nobile station,
using 111
After completion of the calculation of P(c) in
10 the case of ¢ = 0 in this way, the flow proceeds to
next T46 to increment the combination class c¢ of
frequency channels. At this point, ¢ becomes 1 mod 6
(Nec) and thus ¢ # 0, leading to NO as the result of
the determination at (T47). Thus the processing from
15 (T42) is executed again. Namely, the processing of T42
to T46 is repeatedly carried out until ¢ becomes equal
to Nc (before ¢ = 6 in the present example).
The following presents the results of the
calculations of Q(i,f) and P(c) executed in much the
20 same manner as the above-stated procedure, for c =1

to ¢ =-6.

In the case of ¢ = 1)

Q(0,1) = MAX{g(0,1)} = -1 dB (cf. 4 in a circle
in Fig. 15)
25 Q(1,1) = MAX{g(l,1)} = 0 dB (cf. 5 in a circle in
Fig. 15)
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said determ ned radi o channel, said transmtting neans also transmts a
signal addressed to the nobile station-, using said determ ned radio
channel . 50. The nobile comruni cation system according to 5 Cl ai m 48,
wherein said base station conprises: first radi o channel nunber determ ning
means for determ ning a nunber of a radi o channel which satisfies the
required receiving quality at the nobile station and through which the
signal is transmitted so that a 10 transm ssion power fromthe base station
becones a predeterangd yaLu%qu%ﬁgdqu the ytdd i gaki op iﬁOH]%@%glngl|e
station; and first i 0 channel transnission power determ ning nmeans for
deternlnlng a ity agym §shon power of the radio channel. 15 51. The nobile
comuni cati on systen1accord|ng to C aim50, wherein said base station
conprises: second radp® ghgggg nﬂﬂh?b gegyrnb@ung ?@§ fog, on an
occasion of transmtting an identical mul t1 cast sighal 'to a plurality of
nobi | e stations, determ nigggg 20mmpngber 48f 8t gheasppong)radi o channel
which satisfies the rewired receiving quallty at each noﬁlle station and

t hrougls which the nulticasp ghgnal-ps eansmtted so that a transm ssion
power fromthe base station becones a predeterm ned val ue, based on
notification ' 25 from each2polgBl e station; and second radi o channel
transm ssi on power determ ning neans for determning a 112 transm ssi on
power of the radi o thathel cabe.ofhe ®#vbj| e communi cati on system accordi ng
to Caimb51, wherein said base station conprises third radi o channel nunber
determ ni ng neans fQKQ, an anMBXdqcaskoph ef -Wmam®m tdf .ng7 the adentecal
mul ti cast signal to the plurality of nobile stations, determ ning a nunber
of a radi o channé@ligthab)can be assumed to have the greatest nunber of
repeat requests fromthe nobile stations, out of channel nunbers with 10

r ecei ong qualltleSQﬁlthin—aMbXédéleEhﬂned -AAngi®, (ucft. fd eich f byrthe
respective nobile stations. 53. The nobile comuni cati on system accordi ng
to Caim39, WheFédn &8id base station conprises: radio resource
determining neans for determning 15 a radio resource satisfying the
required receiving QUal 2}t y= A% e (2odi | e s@ adB oficHn 2 hinbastsrofe in
notification fromsaid nobile station; and signal transmtting nmeans for
transmitting Fhe-stghal under the repeat request from said nobile 20
station, using the radi o resource deternlned by sald radlo resource

det er mi ni ng means. = Qreq - MIN L 2,2)}

15 = 0 dB - MIN{(-15 dB, =10 dB, 0 dB}
= 0 dB - (=15 dB)
= +15 dB
In the case of ¢ = 3)
Q(0,0) = MAX(q(0,0), q(0,1)} = q(0,0) = 0 dB
20 Q(1,0) = MAX{q(1,0), q(1,1)} = q(1,1) = 0 dB
9(2,0) = MAX{q(2,0), q(2,1)} = q(2,0) = -15 dB
P(3) = Qreq - MIN{Q(0,0), 0Q(2,0)} + Qreq -
MIN(Q(1,1)}
= 0 dB - MIN{O dB, -15 dB} + 0 dB - MIN{O
25 dB)

(+15 dB) + (0 dB)

]
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54. The nobil e comruni cati on system according to C aim 39, wherein said
transmtting nmeans transmts the signal by using radio resources in
decreasi ng 25 order of the nunmber of repeat requests fromthe nobile
station. 113 55. The nobil e comruni cati on system according to C ai m 53,
wherein said radio resource is at | east one antenna, directivities of at

| east one antenna, a radio channel, a transm ssion path, or either of 5
conbi nati ons of these. 56. A base station in a nobile conmunication system
conprising a nobile statkon,and t base station and configured to perform
transm ssion/reception of a“si'gnal while sending and 10 receiving an
automatic repeat regresipooal duhase Shals B)CIRY | & B 8OSF A NGy MEANS
for transmtting a signal under a repeat request fromsaid nbbile s¥ation
so that a reqyinegvaq@invidy gHal isin iSf sahtﬂbﬁgr@thﬁ@eorfobh!ps s§sf i on,
based on a 15 receiving quality notifiedof by the nobile station. 57. The
base station gggorndinag)to Caimb56, said base station conprising: radio
channel determ ning nmeans for determ ning a radio channel satisfying the
required receiving 20 qualtidogdritian mui | e ost atg)onisbased oanAotihécation
fromsaid nobile station; and transmtting neans for transmtting the

si gnal under hﬁeiwggﬂthﬁqyest(ﬂtramth@ mebi be, 61 at iPiys Ushdgshmiex r adi o
channel determ ned by the radi o 25 channel determ ning nmeans. 58. The base
station accordfEnghtseCiai gi®én d34follows.

Xx =1+ 31.6 = 32.6
“ 10logx = 10l0g32.6 = +15.1 dB.

10 In the case of c = 4)

Q(0,1) = MAX{q(0,1), q(0,2)} a(0,1) -1 dB

Q(1,1) = MAX{q(l,1), q(1,2)} = q(1,1) = 0 dB

Q(2,2) = MAX{q(2,1), q(2,2)} = q(2,2) = 0 dB
P(4) = Qreq - MIN{Q{(O0,1), Q(1,1)} + Qreq -
15 MIN{Q(2,2)}

= 0 dB - MIN{-1 dB, 0 dB} + 0 dB - MIN(O dB)
= (+1 dB) + (0 dB)
= +3.5 dB
Just as in the above case, the sum of (+1 dB) and
20 (0 dB) 1is given by a logarithm of the sum of
antilogarithms of (+1 dB) and (0 dB).

The antilogarithm of (0 dB) is "1" and the
antilogarithm of (+1 dB) is."= 1.26." Thus the sum x
of these is given as follows.

25 x=1+ 1.26 = 2.26

" 10logx = 10l0g2.26 = +3.5 dB.
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wherein after transmtting the signal under the repeat request from said
nobi |l e station, using said determ ned radi o channel, said transmtting
means al so transmts a signal addressed to the nobile station, 5 using said
determ ned radi o channel. 59. The base station according to C aimb56, said
base station conprising: first radi o channel nunber determ ning nmeans for
determ ning a nunber of a radio channel which 10 satisfies the required
receiving quality at the nobile station and through which the signal is
transmtted so thaty@ transgissyencpowey fromthe base station becones a
predet erm ned val ue, based on notification fromsaid nobile station; and
first radio channelgip, ¢y ansvissd om, Eowed (@let ey & ng NG, oeanso feg  det er m ni ng
a transm ssion power of the radi o channel. 60. The base station according
to Caimb56, said hage 3t atigx cQOUP/OS) il second ¢ adj D) charmeldmunber
determ ning nmeans for, 20 on an occasion of transmtting an identical
mul ticast signal-taogepppuralniy{®f2mbi |@(Btat) onsq (22 ersmhidy a nunber of
at | east one radi o channel which satisfies the required receiving quality
at each nobile statpph) ard grhupughMai{Qh O 9¢ }mut t Qeagt ~sigIA{Qi(S, 2) ,
transmtted 25 so that a transm ssion power fromthe base station becones a
pr edet er m nedQval 2} based on notification 115 fromeach nmobile station;
and second radi o channel transm ssion power determ ning neans for
determ ning a transm ssienOpaRer- AMINhe dBii ¢ chadBel. MEN.{-Te diaselst ati on
according to Claim56, 5 said base station conprising: third radi o channel
nunber determiBing nmeans for, on an occasion of transmtting an identical
mul ticast signal to a plurality of nobile stations, determ ning a nunber of
a radi o channel that carFb&0 ad®uned(t¥0 1dBhave t he greatest nunber of
repeat requests fromthe nobile. stations, out of channel nunbers with
recei ¥dng qualities w thiFn+aOpdedBt erm ned range, notified of by the
respective nobile stations. 62. The base station according to O aim56, 15
wherein radi o chann®st isedibetiReAPSEPdCBE8e &t iSO &fd LiP ot e
station are at |east_one of subcarrier channels, orth%gonal subcar r%er

n

channel s, fre§ttfcyiBhanhel I1¥EYH YeqlendPISRami® sOfn HREf P WAt ©
antilogarithms of (0 dB) and (+10 dB}).

The antilogarithm of (0 dB) is "1" and the
15 antilogarithm of (+10 dB) is "10." Thus the sum x of
these is given as follows.
x =1+ 10 = 11
. 10logx = 10logll = 10.4 dB.

In the case of ¢ = 6)

20 Q(0,0) = MAX{q(0,0), «f(0,1), q(0,2)} = q(0,0) =0
dB -
0(1,1) = MAX{q(1,0), q(1,1), q(1,2)} = q(1,1) =0
dB
Q(2,2) = MAX{q(2,0), q(2,1), q(2,2)} = q(2,2) =0
25 dB
P(6) = Qreq - MIN{Q(0,0)} + Qreq - MIN{Q(1,1)} +
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frequency bands. 20 63. A nobile station in a nobile conmunication system_
conprising the nobile station and a base station and configured to perform
transm ssion/reception of a_ signal while sending and receiving an
automatic repeat request, 25 said nobile station conprising: receiving
qual ity neasuring nmeans for neasuring a 116 receiving quality of a radio
signal transmtted fromthe base station; and receiving quality notifying
means for notifying the base station of the receiving quality of the radio
5 signal thusppegsurgdy(g4p,3he nobile station according to O aim 63,
wherein said receiving quality neasuring nmeans neasures a receiving quality
of at |east one radi o chanmejgt+ amsnid tgsh f+ o dde- age(stag) on. 0 183 65. The
nobil e station according to Claim63, wherein said receiving quality
measuri ng meansMuses, 4@y a radi o channel for neasurenent of the receiving
quality at said nobile station, one selected from an annunci ation
i nformation channel, an 4ngdy vagluat {1® dd@annelo @yl ti cast channel, and a
conbi nati on of these, anong said at | east one radio channel transmtted
fromthe base station. 6& ,+Ihe aebile station according to Caim63,
wherein said receiving quality is one selected from20 the followi ng: a
recei ved power; (Eqiudt)a£/if the Above. c€secatheersumowss @b dB), (0
interference power N noise power; 117

dB), and (0 dB) 1is given by a logarithm of the sum of

antilogarithms of (0 dB), (0 dB), and (0 dB).
Since the antilogarithm of (0 dB) is "1," the sum
10 ¥ is given as follows.
x=1+1+1=3
"~ 10logx = 10log3 = +4.8 dB.
After completion of the calculations of P(0) to
P(6) as described above, the flow proceeds to T48 to
15 calculate MIN{P(c)}.

The following presents the calculation method of

MIN{P(c)}.
MIN{P(c)} = MIN{P(O), P(1), P(2), P(3), P(4),
P(5), P(6)}
20 = MIN{+20 dB, +20 dB, +15 dB, +15.1 dB,

+3.5 dB, +10.4 dB, +4.8 dB}
Accordingly, the calculation at T48 obtains the
following.
MIN{P(c)} = P(4) = +3.5 dB.
25 The above processing results in finally selecting

the combination of frequency channels in ¢ = 4.
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power

(BEq. 2) S/ (I + N S~ signal power |: interference power 5 N noise power;
(Eq. 3) NC carrier power N noise power; 10 (Eq. 4) S/IN S signal

N: noi se power; an error rate; 15 ~ likelihood obtained in decodi ng of
error correction code; a transm ssion power val ue of the base station;

an

I ncrease anount or an attenuation anount of the transm ssion power of the
20 either of conbinations of these. 67. The nobile station
Cl aim 63, wherein when a repeat request for retransm ssion of

a received si qaakekgreged@fmesakﬂer%%%io\fﬂdngfpé@héﬁe{;{ nehihwieny Lagst

base station;
according to

notifies said base station of said 25 repeat reques

receiving quabit yef thendagh & gngowerasyredi111ds £H% The nehite
station according to Caim63, wherein on an occasion of notifying said
base station ghegleasknAML0GaMeNt hedrtratainiQs ik esehyedogi gnake, sai d
receiving quality notifying nmeans notifies the

5

10

15

20

25

the same multicast signal is retransmitted at each of
the frequencies (the second and third frequencies).

As described above, the above processing permits
the frequency channel number (s) minimizing the
transmission power from the base station, and the
transmission power(s) thereof to be determined while
satisfying the required receiving quality at the
mobile stations.

The present embodiment can also be applied to the
mobile station functioning as a relay station instead
of the base station, supposing the situation of
multihop connection. In this case, the mobile station
411, which 1is a transmitting station of a repeat
request, preliminarily identifies existence of an
adjoining mobile station as relay station and requests
retransmission of a signal by designating a
transmission path including the mobile station (relay
station). Similarly, the base station 401, which is a
transmitting station of the signal according_ to the
repeat request, preliminarily identifies existence of
an adjoining mobile station as a relay station and
responds to the repeat request by designating a

transmission path including the mobile station (relay

82
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5 base station of the receiving quality of said at |east one radi o channel
nmeasured. 69. The nobile station according to Caim63, wherein said
receiving quality notifying nmeans notifies the base station of a nunber of
at |l east one 10 radi o channel and a receiving quality of the radi o channel,
or of only a channel nunber of a receiving quality within a predeterm ned
range, as the receiving quality of said at | east one radi o channel
nmeasured. 70. The nobile station according to Claim&63, 15 wherein said
recei ving qualdttaiReti fyi ng means notifies said base station of a nunber of
at |l east one radi o channel satisfyi ng a required receiving quality,
including a ragiiFtehappelinehitja maxi mumreceiving quali ty at said nobile
station, together with the 20 receiving quality achieved. 'Z1. The nobile

station according tga_@]ﬁgm 68hewWheietn rafbedehannel srusedebepyegansai d
nobil e station and said base station are at | east one of subcarrier

channel s, orthegenaliocnubgalli epe Chidwiet Sbed 24nitH equa@encikantel sthand
frequency channels in different frequency bands. 119
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ] 1\ XBt
communication system in the present embodlment, which
is generally comprised of.  a base station 501 and a
mobile station 511, as in the first embodiment and the

25 second embodiment described above. The base station

501 comprises an ARQ processor 502, a
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ca] ca] ca] ca] calca] ca] ca]calca] ca]cal] caaBlO%&' ()-Ss10%&' ()-!H  10%&k' () -
y10%&' ()-9, ML 'a(c)‘@fo@'ée( %T-R dBOL 1 -1@9%@#1@@5&1@@@ %‘)‘tp‘ﬁ%%&%ﬁ- ,
109%& ()-,# 10%& ()-pzuj _='y"10%| 4] & ()~ 10 .10
10L<t 10%&’ () - y210%& P}é ! v100}’e§'a(})5|-“ff5§e&(l)(/)r-e&?lver 03. The
(xV4j =1 "Lg#10%. | & ():'!1cLg#l09% | & )+ " LLg#10%| 4] & ()-' . .
hLg#10%& () - g)rﬁli’jﬁ‘%%iﬁf%c?}%h ﬁ{%%ldé}?f’ég‘ﬁ) -e%gh <)“1§~bjl;l!eA! SEeYH0w () - +
{yy#lq%& ()_+0%0%&SQ%}t of transmission of the packets and a number
of a subcarrier used for the transmission of the
packets and thereafter transmits the packets through
the downlink 522 to the mobile station 511.
On the other hand, at the mobile station 511, the
20 receiving quality measuring unit 516 continuously,
constantly measures as the receiving quality, S/ (N +
I) of each subcarrier transmitted from the base
station 501 and stores the correlation between the
subcarrier number and S/ (N + I) of the subcarrier thus

25 measured, in the memory 517.

At the mobile station 511 in this configuration,
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| L Kyy#100& () - +1 KHyy#10%& () - +yy#100& () -+ Pyy#10%&' () -+ cOyy#100& () - +yy#1
0% ()-+1d~ =111(S"10% 1 & ()-9 10%r& ()-! V&LOAUME ()- &10%H{ & ()- 10 10
108<" 109 () - xH WUB~_=! &( 10%mm8’ () -! qf - #109&' ()-Z | vf - #10%& ()-Z

| h- #109%&' () - ! Y- #10%m8’ () -1 S" 10%~& ()-*9}{Y: | f @ 1092& ()-1 |f@ 10%@@ ()-|
10m 10m 10m < 10%1&' ()-1{, @10%& ()- 1 h, @10%& ()- jtttwus{Y:!v,

(1098 ()-s! "@10%: ()-9! { @10%& ()-9! c@IL0%& ()- !l @10% ()-

11 @ 10%b& () thet FalcKet's” e i(dred EHIRY€hE) valb@ Q& iOr 501 are

received through the downlink 522 by the

transmitter/receiver 512 and thereafter are outputted

to the ARQ processor 513. The ARQ processor 513
5 performs the error detection of the received packets
using the CRC. When no error 1is detected in the

received packets, the ARQ processor 513 outputs the

packets from the signal output terminal 514. Since the

NACK base automatic repeat request is employed, no

10 arrival acknowledgement Is sent to the base station
501 when no error is detected.

When an error is detected in the received packets,

the ARQ processor 513 notifies the base station 501

through the uplink 521 of a repeat request for

15 retransmission of a requested packet and the

subcarrier number with the maximum receiving gquality

stored in the memory 517. The present embodiment will

describe an example of a method of selecting a channel

number with a receiving quality within a certain range

20 as a subcarrier number with the maximum receiving

quality at each mobile station and notifying the base

station of only the subcarrier thereafter. Spreading

codes are used for packet numbers under repeat

requests and numbers of subcarriers used for

25 transmission of retransmitted packets. For example, in

the case where 256 spreading codes are available, 128
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&'() 10%r& (Epr @%Tﬁ()cades can be allocated to identification of
10%1& () - ST 1006 () - 900k CR&{ Y. ~ @Z* @H1O0%TE ()-1* @ 109& ()-Is! - #10%+& ()

- SIAS! - #10% @hc&e%'-#%Q%%e&%-SLQH%ém&(ﬂzd%i'éﬁfééaZKEBOZcéaﬁslonto
10m < 10%& ()-'q. #109%&' ()-y!.#10%m& ()-y!.#10%!& ()-y
#1009 ()-Y' ] QERhX1ELESODBAZ0f subcarrier numbers. Namely, in this
18#-#10%Z&f()-!c@#10%&f()-!@#10%ZZ&T()-!I7@#10%&f()-L,lO%Z&f()-9810%Z&f()-
t, - - - z[ PE: @8se}l0% 1@8d4mber of a spreading code transmitted from
10Zs<s10%Z& ()-!'l. @109 ()-z!l. @10%& ()-zFY&#10%Z& () -f! | FUB#109%& ()-f--r
./ 1 OIWMIBPE: 0Z'tK3( kd¥&'1(e) -sHaSHL 09 (Yo 1thd( PARR' (9taldisH 199K €an 1bES3( 10%&
"()-11S3(10% ! & ()-11wez2[ 2\ 2] 2+34J35{ Y70Z! ! @#10%m&' () - 1!
@#109&' ()-1! @pid&ned- by the following calculation.
Number of spreading code = (packet number} +
(subcarrier number) x 16
For example, in the case where the retransmitted
10 packet number is "8" and the subcarrier number for the
repeat- request of the retransmitted packet is "3," 8 +
3 x 16 = 56, and thus the mobile station transmits the
fifty sixth spreading code as a repeat request signal.
This makes a Jjudgment on a repeat request feasible
15 using .a correlation value by the spreading code or a
level of a signal obtained by the despreading
operation as a receiving quality even 1if collision
occurs between repeat request signals at the Dbase
station 501. Accordingly, the base station 501 can
20 detect the repeat request for retransmission of the
eighth-packet through the use of the third subcarrier.
For the spreading code transmitted from the
mobile station 511, the repeat request signal quality
measuring unit 507 of the base station 501 detects the

25 retransmitted packet number and subcarrier number. The

repeat request signal quality measuring unit 507
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use 1in retransmission. Then the ARQ processor 502
searches for a packet number with the largest number
of repeat requests and thereafter controls the
transmitter/receiver 503 so as to retransmit the
packet by the subcarrier number thus searched for. The
transmitter/receiver 503 informs the mobile station of
the retransmission using the subcarrier number and
thereafter transmits the retransmitted packet fed from
the ARQ processor 502, using the subcarrier.

As described above, the receiving quality at the
mobile station can be improved by the configuration
and operation of the mobile communication system in
the present embodiment.

According to the mobile communication system in
the present embodiment, the base station 501 receives
from the mobile station 511 the repeat request signal
assigned by the spreading code and thus, even with
occurrence of collision between repeat request signals
at the base station 501, the base station 501 can
detect each repeat request for retransmission of which
packet using which subcarrier, by determining the
correlation wvalue of the spreading code. Since the

packet with the greatest number of repeat requests 1is
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10m 10nkZ2[ [ [ kkkkbhE£8tted using the subcarrier with the greatest
number of requests (the subcarrier with the maximum
receiving quality), the mobile station can receive the
packet with the required receiving quality under the
5 repeat request. As a consequence, the repetition of
repeat requests from the mobile station can be reduced,
so as to enhance the throughput.
The present embodiment can also be applied to the
mobile station functioning as a relay station instead
10 of the base station, supposing the situation of
multihep connection. In this case, the mobile station
511, which is a transmitting station of a repeat
request, preliminarily identifies existence of an
adjoining mobile station as relay station and requests
15 retransmission of a signal by designating a
transmission path including the mobile station (relay
station). Similarly, the base station 501, which is a
transmitting station of the signal according to the
repeat request, preliminarily identifies existence of
20 an adjecining mobile station as a relay station and
responds to the repeat request by designating a
transmission path including the mobile statioﬁ (relay
station).
In each of the above embodiments, the receiving

25 quality measuring function of the receiving quality

measuring unit 316, 416, 516 in the mobile station 311,
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10

15

20

measuring means, and the receiving quality
transmitting function of the transmitter/receiver 312,
412, 512 to the receiving quality notifying means.

The transmitting function of the
transmitter/receiver 303, 403, 503 in the base station
301, 401, 501 corresponds to the transmitting means;
the channel determining function of the channel
determiner 306, 406, 506 corresponds to the radio
channel determining means and to the first, second,
and third channel number determining means. Further,
the transmission power calculating function of the
channel determiner 306, 406, 506 corresponds to the
first and second radio channel transmission power
determining means.

From the invention thus described, it will be
obvious that the embodiments of the invention may be
varied in many ways. Such variations are not to be
regarded as a departure from the spirit and scope of
the invention, and all such modifications as would be
obvious to one skilled in the art are intended for

inclusion within the scope of the following claims.
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mobile .station and a base station and configured to
perform transmission/reception of a signal while
5 sending and receiving an automatic repeat request,
wherein said mobile station comprises:
receiving quality measuring means for measuring a
receiving quality of a radio signal transmitted from
the base station; and
10 request transmitting means for transmitting to
said base station a radio resource use request for use
of a radio resource adapted to a receiving quality,
based on the measured receiving quality of the radio
signal, and
15 wherein said base station comprises:
request receiving means for receiving said radio
resource use request; and
signal transmitting means for transmitting a
signal addressed to said mobile station, including a
20 signal under a request for retransmission by said
automatic repeat request, using the radio resource
requested by said radio resource use request.
2. The mobile communication system according to
Claim 1, wherein said signal transmitting means
25 transmits the signal by using radio resources in

decreasing order of the number of repeat requests from
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the mobile station.
3. The mobile communication system according to
Claim .1, wherein said receiving quality 1is one
selected from the following:
5 a received power;
(Egq. 1)
C/(I + N)
C: carrier power
I: interference power
10 N: noise power; B
(Eq. 2)
S/ (I + N)
S: signal power
I: interference power
15 N: noise power;
(Eq. 3)
C/N
C: carrier power
N: noise power;
20 (Eq. 4)
S/N
S: signal power
N: noise power;
an error rate;

25 a likelihood obtained in decoding of error

correction code;
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5 spreading code;
either of combinations of these.
4. The mobile communication system according to
Claim 1, wherein said radio resource is at least one
antenna, directivities of at least one antenna, a

10 radio channel, a transmission path, or either of
combinations of these.

5. A mobile communication system comprising a
mobile station, and a base station equipped with a
plurality of antennas, and configured to perform

15 signal- transmission/reception control including signal
retransmission control by the base station on the
basis of an automatic repeat request from the mobile
station,

wherein said mobile station comprises:

20 quality measuring means for measuring receiving
qualities of signals transmitted from the plurality of
antennas of said base station; and

request transmitting  means for transmitting to
said base station an antenna use request that a signal

25 should be transmitted from at least one antenna out of

said plurality of antennas, based on the receiving
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request receiving means for receiving the antenna
5 use request that the signal should be transmitted from
at least one antenna out of said plurality of
antennas; and
signal transmitting means for transmitting a
signal addressed to said mobile station, including the
10 signal wunder said automatic repeat request for
retransmission, from the antenna requested by said
antenna use request.
6. A mobile communication system comprising a
plurality of mobile stations, and a base station
15 equipped with a plurality of antennas and configured
to perform signal transmission/reception control
including signal retransmission control by the base
station on the basis of an automatic repeat request
from a mobile station,
20 wherein said mobile station comprises:
quality measuring means for measuring receiving
qualities of signals transmitted from the plufality of
antennas of said base station; and
request transmitting means for transmitting to

25 said base station an antenna use request that a

multicast signal should be transmitted from at least
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(10%s& ()-, _Psdpective antennas obtalned by measurement, and
wherein said base station comprises:

3 request receiving means for receiving the antenna
use request that the multicast signal should be
transmitted from at least one antenna out of said
plurality of antennas; and

multicast signal transmitting means for
10 transmitting a multicast signal addressed to said
mobile- station, including the multicast signal under
said automatic repeat request for retransmission, from
the antenna requested by sald antenna use request.
7. The mobile communication system according to
15 Claim .6, wherein when antenna use requests from the
plurality of mobile stations are present over two or
more antennas, said multicast signal transmitting
means transmits the multicast signal by using the
antennas in decreasing order of the number of requests.
20 8. The mobile communication system according to
Claim -5, wherein when receiving said antenna use
request, said request receiving means performs-antenna
reception in a diversity system.
9. The mobile communication system according to
25 Claim 5, wherein said quality measuring means measures

said receiving quality by using a synchronization
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individual signal to the mobile station, a multicast

signal,. or a combination of two or more out of these
signals, transmitted from at least one antenna of said
5 base station.
10. The mobile communication system according to
Claim 5, wherein said receiving quality is a received
power, a value obtained by dividing a carrier power by
the sum of an interference power and a noise power, a
10 value obtained by dividing a signal power by the sum
of an -interference power and a noise power, an error
rate, a likelihood obtained 1in decoding of error
correction code, a C/N ratio, an S/N ratio, a
correlation value obtained by despreading of spreading
15 code, or a combination of two or more out of these.
11. A mobile communication method which 1is
executed by a mobile communication system comprising a
mobile station, and a base station equipped with a
plurality of antennas, and which is configured to
20 perform signal transmission/reception control
including signal retransmission control by the base
station on the basis of an automatic repeat- request
from the mobile station, ..said mobile communication
method comprising:
25 a quality measuring step of, at said mobile

station, measuring receiving qualities of signals
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base station;
a request transmitting step of, at said mobile
station, transmitting to said base station an antenna
5 use request that a signal should be transmitted from
at least one antenna out of said plurality of antennas,
based on the receiving qualities of the signals from
the respective antennas obtained by the measurement;
a request receiving step of, at said base station,
10 receiving the antenna use request that the signal
should-be transmitted from at least one antenna out of
said plurality of antennas; and
a signal transmitting step of, at said base
station, transmitting a signal addressed to said
15 mobile. station, including the signal under said
automatic repeat request for retransmission, from the
antenna requested by said antenna use request.
12. A mobile communication method which 1is
executed by a mobile communication system comprising a
20 plurality of mobile stations, and a base station
equipped with a plurality of antennas and which 1is
configured to perform signal transmission/féception
control including signal retransmission control by the
base station on the basis of an automatic repeat
25 request from a mobile station, said mobile

communication method comprising:
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station, measuring receiving qualities of signals
transmitted from the plurality of antennas of said
base station;

5 a request transmitting step of, at said mobile
station, transmitting to said base station an antenna
use request that a multicast signal should be
transmitted from at least one antenna out of said
plurality of antennas, based on the receiving

10 qualities of the signals from the respective antennas
obtained by the measurement;

a request receiving step of, at said base station,
receiving the antenna use request that the multicast
signal should be transmitted from at least one antenna

15 out of. said plurality of antennas; and
a multicast signal transmitting step of, at said
base station, transmitting a multicast signal
addressed to said mobile station, inciuding the
multicast signal under said automatic repeat request
20 for retransmission, from the antenna requested by said
antenna use request.
13. The mobile communication method accofding to
Claim 12, wherein in _ _ said multicast signal
transmitting step, when antenna use requests from the
25 plurality of mobile stations are present over two or

more antennas, said Dbase station transmits the
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order of the number of requests.

14. The mobile communication method according to
Claim 11, wherein in said request receiving step, when
receiving said antenna use request, said base station
performs antenna reception in a diversity system.

15. The mobile communication method according to
Claim 11, wherein in said quality measuring step, said
mobile station measures said receiving quality by
using a synchronization  signal, a signal of
annunciation information, an individual signal to the
mobile station, a multicast signal, or a combination
of two or more out of these, transmitted from at least
one antenna of said base station.

16. The mobile communication method according to
Claim 11, wherein said receiving quality is a received
power, a value obtained by dividing a carrier power by
the sum of an interference power and a noise power, a
value obtained by dividing a signal power by the sum
of an interference power and a noise power, an error
rate, -a likelihood obtained in decoding of error
correction code, a C/N ratio, an S/N rétio, a
correlation value obtained by despreading of spreading
code, or a combination of twoc or more out of these.

17. A base station which is equipped with a

plurality of antennas, constituting a mobile
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requesting to transmit a signal from at least one

antenna. out of said plurality of antennas on the basis

of receiving qualities of signals transmitted from the

5 plurality of antennas, and which 1is configured to
perform, with said mobile station, signal
transmission/reception control including signal

retransmission control based on an automatic repeat
request from said mobile station, said base station

10 comprising: B

request receiving means for receiving an antenna
use request that a signal should be transmitted from
at least one antenna out of said plurality of
antennas; and

15 signal transmitting. means for transmitting a
signal addressed to said mobile station, including the
signal under said automatic repeat request for
retransmission, from the antenna requested by said
antenna use request.

20 18. A base station which is equipped with a
plurality of antennas, constituting a mobile
communication system, together with a plurélity of
mobile stations requesting. to transmit a multicast
signal from at least one antenna out of said plurality

25 of antennas on the basis of receiving qualities of

signals transmitted from the plurality of antennas,
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and which 1is configured to perform, with said mobile
stations, signal transmission/reception control
including multicast signal retransmission control
based on an automatic repeat request from the mobile

5 stations, said base station comprising:

request receiving means for receiving an antenna
use request that a multicast signal should be
transmitted from at least one antenna out of said
plurality of antennas; and

10 multicast signal =~ transmitting means for
transmitting a multicast signal addressed to said
mobile station, including the multicast signal under
sald automatic repeat request for retransmission, from
the antenna requested by said antenna use request.

15 19. The base station according to Claim 18,
wherein when antenna use requests from the plurality
of mobile stations are present over two or more
antennas, said multicast signal transmitting means
transmits the multicast signal by using the antennas

20 in decreasing order of the number of requests.

20. The Dbase station according to Claim 17,
wherein when receiving said antenna use requeét, said
request receiving means performs antenna reception in
a diversity system.

25 21. A mobile station which is configured to

perform signal transmission/reception control
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H{@10%& ()- wi@#A0% plurality of antennas and configured to

transmit a signal on the Dbasis o©of a signal

5 transmission request from at least one antenna out of
the plurality of antennas, said mobile station
comprising:

quality measuring means for measuring receiving

qualities of signals transmitted from the plurality of
10 antennas of said base station; and

request transmitting means for transmitting to
salid base station an antenna use request that a signal
should be transmitted from at least one antenna out of
said plurality of antennas, based on the receiving

15 qualities of the signals from the respective antennas
obtained by measurement.

22. A mobile station which is configured to
perform signal transmission/reception control
including multicast signal retransmission control

20 based on an automatic repeat request, with a base
station equipped with a plurality of antennas and
configured to transmit a multicast signal on the basis
of a signal transmission _request from at least one
antenna out of the plurality of antennas, said mobile

25 station comprising:

quality measuring means for measuring receiving
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5 multlcast signal should be transmitted from at least
one antenna out of said plurality of antennas, based
on the receiving qualities of the signals from the
respective antennas obtained by measurement.
23. The mobile station according to Claim 21,
10 wherein said quality measuring means measures said
receiving quality by using a synchronization signal, a
signal of annunciation information, an individual

signal to the mobile station, a multicast signal, or a

combination of two or more out of these signals,

15 transmitted from at least one antenna of said base
station.
24. The mobile station according to Claim 21,

wherein said receiving quality is a received power, a
value obtained by dividing a carrier power by the sum
20 of an interference power and a noise power, a value
obtained by dividing a signal power by the sum of an
interference power and a noise power, an error-rate, a
likelihood obtained in decoding of error correction
code, a C/N ratio, an S/N ratio, a correlation wvalue
25 obtained by despreading of spreading code, or a

combination of two or more out of these.
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base station and configured to perform
transmission/reception of a signal while sending and
5 receiving an automatic repeat request, salid signal
transmitting method being carried out as follows in
the mobile communication system:
said mobile station measures a receiving quality
of a radio signal transmitted from the base station,

10 said mobile station notifies the base station of
the receiving quality of the radio signal thus
measured, and

sald base station transmits a signal under a
repeat request from said mobile station so as to meet

15 a required receiving quality of the mobile station,
based on the receiving quality thus notified of.

26. The signal transmitting method according to
Claim 25, wherein the radio signal transmitted from
said base station becomes at least one radio channel.

20 27. The signal transmitting method according to
Claim 26, wherein said mobile station uses, as a radio
channel for measurement o¢f the receiving quaiity, an
annunciation information _channel or an individual
channel or a multicast channel or a combination of

25 these, among said at least one radio channel

transmitted from said base station.
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Claim 27, wherein said receiving quality is one
selected from the following:
a received power;
5 (Egq. 1)
C/ (I + N)
C: carrier power
I: interference power
N: noise power;
10 (Eq. 2)
S/ (I + N)
S: signal power
I: interference power
N: noise power;
15 (Egq. 3)
C/N
C: carrier power
N: noise power;
(Eq. 4)
20 S/N
S: signal power
N: noise power;
an error rate;
a likelihood obtained in decoding of error
25 correction code;

a transmission power value of the base station;
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either of combinations of these.
29. The signal transmitting method according to
5 Claim 26, wherein radio channels transmitted and
received between said base station and said mobile
station are at least one of subcarrier channels,
orthogonal subcarrier channels, frequency channels,
and frequency channels in aifferent frequency bands.

10 30. The signal transmitting method according to
Claim 25, wherein when a repeat request for
retransmission of a received signal is needed, said
mobile station notifies said base station of said
repeat request, together with said receiving quality

15 of the. radio signal measured.

31. The signal transmitting method according to
Claim 25, wherein on an occasion o©of notifying said
base station of an acknowledgement of arrival of a
received signal, said mobile station notifies the base

20 station of the receiving quality of said at least one
radio channel measured.

32. The signal transmitting method accofding to
Claim 30, wherein said mobile station notifies the
base station of a number of at least one radio channel

25 and a receiving quality of the radio channel, or of

only a channel number of a receiving quality within a
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at least one radio channel measured.
33. The signal transmitting method according to
Claim 30, wherein said mobile station notifies said
5 base station of a number of at least one radio channel
satisfying a required receiving quality, including a
radio channel with a maximum receiving quality at said
mobile station, together with the receiving quality
achieved.

10 34. The signal transmitting method according to
Claim 30, wherein said base station determines a radio
channel satisfying the required receiving quality at
the mobile station on the basis of notification from
said mobile station, and

15 the base station transmits a signal under a
repeat request from the mobile station, using the
radio channel determined.

35. The signal transmitting method according to
Claim 34, wherein after transmitting the signal under

20 the repeat request from said mobile station, using
said determined radio channel, said base station also
transmits a signal addressed to the mobile -station,
using said determined radio. channel.

36. The signal transmitting method according to

25 Claim 34, wherein, based on the notification from said

mobile station, said base station determines a number
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receiving quality at each mobile station and through

which the multicast signal 1is transmitted so that a

transmission power from the base station becomes a

15 predetermined value, -and also determines a

transmission power of the radio channel, based on
notification from each mobile station.

38. The signal transmitting method according to

Claim 37, wherein when said base station transmits the

20 identical multicast signal to the plurality of mobile

stations, the base station determines a number of a

radio channel that can be assumed to have the-greatest

number of repeat requests. from the mobile stations,

out of channel numbers with receiving qualities within

25 a2 predetermined range, notified of by the respective

mobile stations.
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39. A mobile communication system comprising a
mobile station and a base station and configured to
perform transmission/reception of a signal while
sending and receiving an automatic repeat request,

5 wherein said mobile station comprises: receiving
quality measuring means for measuring a receilving
quality of a radio signal transmitted from the base
station; and

receiving quality notifying means for notifying
10 the base station of the receiving quality of the radio
signal thus measured, and
wherein said base station comprises: transmitting
means for transmitting a signal under a repeat request
from said mobile station so that a required receiving
15 quality is satisfied at the mobile station, based on
the receiving quality notified of by the mobile
station.
40. The mobile communication system according to
Claim 39, wherein said receiving quality measuring
20 means measures a receiving quality of at least one
radio €hannel transmitted from the base station.
41. The mobile communication system accdrding to
Claim 40, wherein said receiving gquality measuring
means uses, as a radio channel for measurement of the
25 receiving quality at said mobile station, one selected

from an annunciation information channel, an
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individual channel, a multicast channel, and a
combination of these, among said at least one radio
channel transmitted from the base station.
42. The mobile communication system according to
5 Claim 40, wherein said receiving quality is one
selected from the following:
a received power;
(Eg. 1)
C/(I + N)
10 C: carrier power
I: interference power
N: noise power;
(Eq. 2)
S/ (I + N)
15 S: signal power
I: interference power
N: noise power;
(Eq. 3)
C/N
20 C: carrier power
N: noise power;
(Eq. 4)
S/N
S: signal power
25 N: noise power;

an error rate;
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a likelihood obtained in decoding of error
correction code;
a.transmission power value of the base station;
an increase amount or an attenuation amount of
5 the transmission power of the base station;
either of combinations of these.
43. The mobile communication system according to
Claim 40, wherein radioc channels transmitted and
received between said base station and said mobile
10 station are at least one of subcarrier channels,
orthogonal subcarrier channels, frequency channels,
and frequency channels in different frequency bands.
44, The mobile communication system according to
Claim 39, wherein  when a repeat request for
15 retransmission of a received signal is needed, said
receiving quality notifying means notifies said base
station of said repeat request, together with said
receiving quality of the radio signal measured.
45, The mobile communication system according to
20 Claim 39, wherein on an occasion of notifying said
base station of an acknowledgement of arrival of a
received signal, said receiving quality ﬁbtifying
means notifies the base .station of the receiving
quality of said at least one radio channel measured.
25 46. The mobile communication system according to

Claim 44, wherein said receiving quality notifying
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47. The mobile communication system according to
Claim 44, wherein said receiving quality notifying
means notifies said base station of a number of at
10 least one radio channel satisfying a required
receiving quality, including a radio channel with a
maximum receiving quality at said mobile station,
together with the receiving quality achieved.
48. The mobile communication system according to
15 Claim 44, wherein said base station comprises:
radio channel determining means for determining a
radio channel satisfying the required receiving
quality at the mobile station on the basis of
notification from said mobile station; and
20 transmitting means for transmitting a signal
under & repeat request from the mobile station, using
the radio channel determined by the radio- channel
determining means.
49. The mobile communication system according to

25 Claim 48, wherein after transmitting the signal under

the repeat request from said mobile station, using
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E@ #10%' h& (}ta}i@#10%0h6854)d, 3d0e3RIAEE <48% &hinnel.
6y#10% ' |1 & ()-svwxyvU41l0 [F 10% & ()- f 10% & ()-10' 10" 10" <10% & () -
@ #10%' P& ()-,) L@#10%MAdI&dDi1e \Gonriunidkl orSiy¢d0hacdord DG & 4) -
(@10% & ()-d >(@10%' v& ()-d +( @109 & ()-d #( @10% & () -dKF|[:-410
<10% &5() - SHE(AD%9'48& (WheSst( 18%1 & (DasSHECA0YON { EompriSs(:108A 85 € ) -
PSHF(10% & ()-.a@10" S3(10%& ()-1 VS3(10% & ()-1!'S3(10%& ()-1
+HS3( 10%#& () rdd983€ha8®Re [ ) nhhBetO'ded\elranMh@hb0 meSHsl 0L (deflermining
S3(109% & ()-1'9S3(10% & ()-1 S3(10%
& ()-1! HS3( 108& fymdet S3PA0%K (yadiipv ANl 108h1¢R (3atisfies the
Lf-10%"'"& ()--10"10" 10" <10% & ()- S3(10% & ()-1 &S3(10% ()-1lpr|[:vU4l0
W Vg#10% & () redWirddor&celivimoVoitlibd &y (pt QAheg#aob&l¢) st@Ngnl 88’ () -
& Vg#109% & () -rDs{Z9vU410 {VY23(10%"'"'& ()- 4Y23(10% & () -
Y,)-#10% & () tgrowgh - agogh ntle()sgyonalows ' &uansnigese (Fhatvwi10 fq
"10% & ()-( \fq - .
10 transmission power from the base station becomes a

predetermined value, based on the notification from
said mobile station; and first radio channel
fLransmission power determining means for determining a
transmission power of the radio channel.

15 51. The mobile communication system according to
Claim 50, wherein said base station comprises: second
radio channel number determining means for, on an
occasion of transmitting an identical multicast signal
to a plurality of mobile stations, determining a

20 number of at least one radio channel which satisfies
the required receiving quality at each mobile station
and through which the multicast signal is trénsmitted
so that a transmission power from the base station
becomes a predetermined value, based on notification

25 from each mobile station; and second radio channel

transmission power determining means for determining a
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@10%' v& ()- @10% & ()-H JbA4L0' | @10%' ' & ()- | @L0% ()-

S6S"10% & ()-s S'1098l 3& ()-s

£10% ' ' & ()-10' 10' VYZ[\}\ OB51010' ' ' 10' ' ' #10' ' ' <10%'' & ()- Y-#10%''& ()-P
Y-#10% & ()-P  +10% ' ' & ()-1 @10% ' ' & ()-\/?K|[: OB51010 10% & () -

&@10% & () - Ve@HIRAYEsién (powefFodO0h& fadio &SHAMMEL () -
&y10% & ()-MIXY|[:-510' < 10% & ()- |6-#10% & ()- 410% & ()- f#@10% & () -

\F#@L0% & ()- #@A0%%e (MobiM4d lduzadhi B33k % s ger )addording to
<Y33(10% "' & ()-9* EY33(10%#& ()-9* L 10% "' & ()-
y10%'' & ()-10140m1/NRORShENAIAORI'd 1PaselBtat KD Ycom@rikses third
Y33(10% & ()-9* Y33(10% & ()-9* Y33(10% "' & ()-9*
Y33(10% & () - BA&ED [ - MDD WHEIH Wde' termint@gl O#ednE) - fo¥ (S 10868 ) -
DI, F"10% & ()- S10%''& ()- Hyl0%'' & ()-|[ NA41010'''10'' " 10" "'
<10% ' 5& () - ¥R (pf RAGNHAXING Wik 10%d&nt)icalVYGUDesE&a L) -
OpE| [ : NA41010 P f#10% & ()-! eP f#10% & ()-! P f#109& ()-! ; %P
f#10% & ()-! FPLEMADIR €9-! S19% 'pRIJLBMBCD| @bU4 Iiobile stations,
f10% (: & ()-10"""10"""10""" <10%'' & ()- Y,@ElO@ﬁ&T()-Z Y, @10% & ()-Z P
f#10% & () -! 2¢aNScRbil@ #32Rber#10% (& &r@gliol chan@sl( : Bhg{Y) - can be
assumed to have the greatest number of repeat requests
from the mobile stations, out of channel numbers with
10 receiving qualities within a predetermined range,
notified of by the respective mobile stations.
53. The mobile communication system according
to Claim 39, wherein said base station comprises:
radio resource determining means for determining
15 a radio resource satisfying the required receiving
quality at the mobile station on the basis of
notification from said mobile station; and
signal transmitting means for transmitting the
signal under the repeat request from said mobile
20 station, using the radio resource determined by said
radio resource determining means.
54. The mobile communication system accdrding to
Claim 39, wherein said transmitting means transmits
the signal by using radio resources 1in decreasing

25 order of the number of repeat requests from the mobile

station.
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55. The mobile communication system according to
Claim 53, wherein said radio resource is at least one
antenna, directivities of at least one antenna, a
radio channel, a transmission path, or either of

5 combinations of these.

56. A base station in a mobile communication
system comprising a mobile station and the base
station and configured to perform
transmission/reception of a signal while sending and

10 receiving an automatic repeat request,

sald base station comprising transmitting meaﬁs
for transmitting a signal under a repeat request from
said mobile station so that a required receiving
quality is satisfied at the mobile station, based on a

15 receiving quality notified of by the mobile station.

57. The base station according to Claim 56, said
base station comprising:

radio channel determining means for determining a
radio channel satisfying the required receiving

20 quality at the mobile station, based on notification
from said mobile station; and

transmitting means for transmitting the signal
ur.der the repeat request _from the mobile station,
using the radio channel determined by the radio

25 channel determining means.

58. The base station according to Claim 56,
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gHLOWXAVE () - W< g#LOM#& ()- Y< g#l0%& ()-avU4l0 Y&#100R#& () -
FALOYRHE () - LOXH#LOXHLOX#) Fy<1l09%#& ()- 3S6@109%HE () -
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Y&#H10% 2#{ & ()- .) DY&H10%R#& ()- . FY&#10%2#& ()- . (Y&#H10%R#& () -
request from said mobile station, using said
determined radio channel, said transmitting means also
transmits a signal addressed to the mobile station,

5 using said determined radio channel.
59. The base station according to Claim 56,
said base station comprising:
first radio channel number determining means for
determining a number of a radio channel which
10 satisfies the required receiving quality at the mobile
station and through which the signal is transmitted so
that a transmission power from the base station
becomes a predetermined value, based on notification
from said mobile station; and first radio channel
15 transmission power determining means for determining a
transmission power of the radio channel.
60. The base station according to Claim 56,
said base station comprising:
second radio channel number determining means for,
20 on an occasion of transmitting an identical multicast
signal-to a plurality of mobile stations, determining
a number of at least one radio channel which satisfies
the required receiving quality at each mobile station
and through which the multicast signal is transmitted
25 so that a transmission power from the base station

becomes a predetermined value, based on notification
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FALOYEH#& () - RS {on FOIOPBIEermi N1NGEREa0)- o+ AU (i)rKvd 510 FK
Z#109E#& ()-H ZFK z#10%.& ()-H F+S10%#& () - 10E#10E#10E# Fy<109%&#&' () -
F6! 100&#& () - §i4dsviBdion R0 &K -r fdE ZHaH () - H F FK
z#10%E#Q& ()-H WK z#10% E#l & ()-H FFK z#10%A& ()-H FK
z#10%QE#Q& () -H W10 YAe base station according to Claim 56,
5 said base station comprising:
third radio channel number determining means for,

on an occasion of transmitting an identical multicast

signal to a plurality of mobile stations, determining

a number of a radio channel that can be assumed to

10 have the greatest number of repeat requests from the
mobile. stations, out of channel numbers with receiving
qualities within a predetermined range, notified of by
the respective mobile stations.

62. The base station according to Claim 56,

15 wherein radio channels used between said base station
and said mobile station are at least one of subcarrier
channels, orthogonal subcarrier channels, frequency
channels, and frequency channels in different
frequency bands.

20 63. A mobile station in a mobile communication
system. comprising the mobile station and a base
station and configured to -perform
transmission/reception of a signal while sending and
receiving an automatic repeat request,

25 said mobile station comprising:

receiving quality measuring means for measuring a
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receiving quality notifying means for notifying
the base station of the receiving quality of the radio
5 signal thus measured.

64. The mobile station according to Claim 63,
wherein said receiving quality measuring means
measures a receiving quality of at least one radio
channel transmitted from the base station.

10 65. The mobile station according to Claim 63,
wherein said receiving quality measuring means uses,
as a radio channel for measurement of the receiving
quality at said mobile station, one selected from an
annunciation information channel, an individual

15 channel, a multicast channel, and a combination of
these, among said at least one radio channel
transmitted from the base station.

66. The mobile station according to Claim 63,
wherein said receiving quality is one selected from

20 the following:

a received power;

(Eq. 1)

C/(I + N)

C: carrier power

25 I: interference power

N: noise power;
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notifying means notifies said base station of said

25 repeat request, together with said receiving quality

of the radio signal measured.
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68. The mobile station according to Claim 63,
wherein on an occasion of notifying said base station
of an acknowledgement of arrival of a received signal,
said receiving quality notifying means notifies the
base station of the receiving quality of said at least
one radio channel measured.

69. The mobile station according to Claim 63,
wherein said receiving quality notifying means
notifies the base station of a number of at least one
radio channel and a receiving quality of the radio
channel, or of only a channel number of a receiving
quality within a predetermined range, as the receiving
quality of said at least one radio channel measured.

70. The mobile station according to Claim 63,
wherein said receiving quality notifying means
notifies said base station of a number of at least one
radio channel satisfying a required receiving quality,
including a radio channel with a maximum receiving
quality at said mobile station, together with the
receiving quality achieved.

71. The mobile station according to Claim 63,
wherein radio channels used between said mobile
station and said base station are at least one of
subcarrier channels, orthogonal subcarrier channels,
frequency channels, and frequency channels in

different frequency bands.
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