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BACKGROUND OF THE INVENTION

Field cf the Invention

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 & mobile station and a base station
equipped with a plurality of antennas and configured
to perform signal transmission/recepticon control
15 inciuding 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



and receiving an automatic repeat request, the signal transmtting nethod
and system being configured to transmt the signal while changi ng channel s
one from another se as to Inprove the receiving quality at the ? ﬂg%bde
station. Further, the present invention relates to base statioh% # t éan
perform comuni cati on according to the aforenentioned signal transmtting
nmet hods. The present invention also relates to nobile 10 stations perform ng
comuni cation according to the foregoing signal transmtting nethods.
Rel at ed Background Art Fig. 1 Is a block diagramof a conventional nobile
communi cation system 10, and Fig. 2 a chart for 15 explaining the
cooperative opefatioitofiihe2CoRverficondl Tfte E6ARBAICcatith sYgPemwith an
automatic repeat request. At a base station 1, an ARQ (Autonmatic Repeat
Request) procéssaem2 tadeépt 8ethptt 28B4t aSHABPEssREIRE achDbiPerstatFen 11
through a data 20 inpu: termnal 6. The ARQ processor 2 attaches error-

det ect abl e parireyS8dch &3e CREILGYcI Tl FRRAGHGRNET I CHRRAKI LS c68E) BFCRhe | ke
to the data so as to enable detection of an error occurring during

transni ssi on, 2NOKkELEafterd St 6P es "PHE VEat Y AFSFRLFLYY Y2 lakd Gt ptiks 25 The
data to a transm tter 3. The transmitter 3 nodulates the input data Into a
transnitted sfgRat-cafdaZ1PT6 Nov 2005 then transmits the signal through a

transmtted/received wave splitter 4 and froma first
Further, the present 1inventicn relates to base

staticns that can perform communication according to
the aforementioned signal transmitting methods.
The present inventicn also relates to mobile
10 stations performing communication according tco the
foregoing signal transmitting methods.

Related Background Art

Fig. 1 1is a block diagram o¢f &a conventional

mobile communication system 10, and Fig. 2 a chart for

15 explaining the cooperative operation of the
conventional mobile communication system ﬁith 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 AR(Q processor 2 attaches error-
detectable parity such as CRC (Cyclic Redundancy
Checking code) or the like tc the data s¢ as tc enable
detection of an error occurring during ftransmission,
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



base station antenna 7 to the nobile station 11 through a downlink 22 (A2).
5 At the nobile station 11, a receiver 12 receives the signal froma nobile
station antenna 17 through a transmtted/received wave spli tte{é%lﬁgp’en t he

signal received a- the receiver 12 is fed as received data to
processor 13 (A3). The ARQ processor 13 1C perforns detection of error using
the CRC (A4). When no error is detected in the received data herein, the ARQ
processor 13 outputs the received data froma data output termnal 14 and-
outputs an acknow edgenent of arrival of the received data to a1
transm tter 18Bhefthe transnentés 15 ttaesm tsstigealacknowltedgertent ofaarri val
of the received data to the ARQ processor 2 of the base station 1 through an
uplink 21 (AStrReeeivtagd/thecavedyalavacksol etdgendntand t heoAR® pffiocessor 2
del etes the data stored for 20 retransm ssion (A7 and A8). Wen an errors
detected in theseecet#edodat anacnnAd dn the o¢hker mbande t e 3ARQmr dcessor 13
sends a repeat request for retransm ssion of the received data to the ARQ
processor 2 ofhthechasedswvaiiok 22t HRdugh 25 the uplink 21 (A6). Receiving
the repeat request, the ARQ processor 2 retransnmits the requested data from
3 1 6 MOV 2005 the Afrshebaseideatsiteriamt enina & (AFZeandrAdp. deapi@sand Fig.
4 are a block diagram of another conventional nobile comunication system
and a flowhihe Bégnexplfaioni iy rheldpersatitonnt kertenfna A7 through a
transmitted/received wave splitter 16. Then the signal
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 (Ad).
When no error 1s 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 ARD processor 2 of the base station 1 through
25 the uplink 21 (A6). Recelving the repeat request, the

ARQ processor 2 retransmits the requested data from



5 shown in Fig. 3, the conventional nobile conmunication systemis conprised
of a base station 21 and a nobile station 31. The base station 21 is

general ly conprised of an

ARQ (Automatic Repeat Request) procesg@py285 a 10

transmtter/receiver 23, a signal input termnal 24, and a base station
antenna 25. The nobile station 3_ on the other hand is generally conprised
of a transmtter/receiver 32, an ARQ processor 33, a signal output term nal
34, and a nobile station antenna 3S. 15 The operation of the conventi onal

nmobi | e communi,catd;qn systemwill. pe described reference to the
fl owmchart of F- %i 4 A t5§3§h§g!§$éf}§% P th&?k proc%ssor 22 receives
an input signal addpegsed to {he hobilg 29 gt atho A gna
i nput term nal 24. TE% ARQaproceéggr 22r%ttache% t%e%éf%%{qggt ?% parity
such as the CRe(Qrelinafedupdaney Checkhngsegdelpor sbbechike 59 “Uhe data so
as to enable detection of an error occurring during t ansmi ssion, thereafter

scores 25 the ignal. (B1} andooul puts, the ST gpal.toothe percos

transmtter/receiver 23. The transmtter/receiver 23 4 Nov 2005R|nforns

the nobjle statjion of & ptagt eﬂﬁeteefl%e}@%ﬁal ofrihe Sd ni{B2); AN

thereafter transmts the signal to the nobile station 31 through a downlink

42 which is a sft%ﬁlqti%ncé’or&&af'% deter r}Ha%%d dof-1gansm %ﬁ'do% HopoL L he

si gnal addressed to the -nobile station (33) At the nobile station 31,

10
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25

station 31.

The base station 21 1s generally comprised of an
ARQ (Automatic Repeat Request) processor 22, a
transmitter/receiver 23, a signal input terminal 24,
and a base staticn antenna 25. The mobile station 31
on the other hand 1is generally comprised of a
transmitter/receiver 32, an ARQ processor 33, a signal
output terminal 34, and a mobile station antenna 35.

The cperation 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 siqnal addressed to the mobile
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 sc as to enable detection of an
error occurring during transmissicn, thereafter stores
the signal (Bl), and outputs the signal to the

transmitter/receiver 23. The transmitter/receiver 23

d

t he



transmtter/receiver 32 receives the signal of the downlink 42 received by
the nobile station antenna 35 (34) 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 im uvel
received signal (NO at B5), the received signal is outputted fromthe signal
out put term nal 34 and an acknow edgenent of 15 arrival of the received
signal is transmtted to the ARQ processor 22 of the base station through an
uplink 41 (B6). After that, the ARQ processor 22 receiving the arrival

acknowl edgenent, -del.et g3, he;si gnak st ored o of E%Eé“%m SSIANANQ at, 38, and

59). 20 When an error is detected in the received signal on the ot her hard

(YES at 35) the A Q{Qﬁﬁﬁso 3 .sends.acLepgat .1 t f r ssi on
of the received E%%nal %gimib(grgcgsgorEgg of%ﬁggﬁgéggﬁuif%ﬁéﬁﬁﬁqIﬁrough

the uplink 41 By Tﬂ@ﬂlwes%@l%% POCeRs0L,R2 J eselyi ng.the repeat reguest

retransmts the recuested signal in the frequency chann used for 5 1 1 NOV

200".. the precged ng-Lra0s S%HQHnEYE%éﬁeﬁ%ﬁn@@dfgﬂokranggwggRgnCFj;HE
| NVENTION I n the netho ransnlttlng the high-quality signal with the

aut omaty ¢ repeak %@%H%ﬁtaﬁ@r%@%ed5t%0Q%%”%b%H%% nohid i, commni cation system
described with reference to Figs. 1 and 2, however, since the signals were

almays transmtted wth thepuse ofmbgglesane g%%%l%gat on gnt enna, & | ow
receiving quality

transmitter/receiver 32 receives the signal of the
downlink 42 received by the mobile station antenna 35
{(B4) and thereafter the signal 1s fed into the ARQ

10 processcr 33. The ARQ processcr 33 performs the
detection of error in the received signal, using the
CRC. When no error 1is detected in the received signal
(NO at BS), the received signal 1is outputted from the
signal output terminal 34 and an acknowledgement of

15 arrival of the received signal 1is 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 retransmissicn (NO at B8, and B9).

20 When an error is detected in the received signal
on the other hand (YES at B>), the ARQ processor 33
sends a repeat reguest 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



state due to fading or shadowi ng continued at a sinple 10 nobile station

i ncapabl e of inplementing receiving 15 antenna diversity or at a mgoNdes:
station staying long at an identical site, which posed the probl em of
degradation of t'hroug' hput because of repetition of repeat requests. An
object of the present invention is therefore to decrease the repetition of
repeat requests fromthe nobile station, thereby enhancing the throughput.
In order to achieve the above object, a nobile communication system

according to the r%%%QTHZOt&%%%%HE%n IS, q;Egorth Q!ain11, a nobile
conmmuni cati on sys en1conp9|5|ng a mobite statlon aﬁd :Eé ‘station and

configured tog kAT T %%%”ﬁﬁ%iﬁ%&o eption of a signal .chile sending and

recei ving an wherein the 25 nobile station

conprises: receiving qualit urihng for urin (a I e e|V|ng

quality of a radi o] nlutgﬁﬁ\l&gegggg scjijgnél:lr r%gﬁstr%lt g?or‘%‘t & Bhse i at i on;

and request gg%qlt l@%lﬂ%%s f§ﬁt5d§@§91tt'ngan The ba e stagk&p a radlo
[

resource use re uest or use o 0] resou?ce adaStqgg tto a receliving

qual i Ty, base%oiv‘%ﬂt&%%a'fea%%rb% reC@éﬁ{M%ngé’é‘l Ly of, the radig rsl't%”aa' The

base station conprises: rfeq recei ving nean for? rece|V|ng he Tadi o

resource use (ngg\e ﬁ%(bqqm(%l gBalﬁ Sans[n tatd g%me%%%q ta:’ ggﬁ%t tehl'éq a

signal address ire st I on, inc i ng
signals were always transmitted with the use of the

same base station antenna, a low receiving gquality
state due to fading or shadowing continued at a simple

10 mobile station incapable of implementing recelving
antenna diversity or at z mobile station staving long
at an identical site, which posed the problem of
degradation of throughput because of repetition of
repeat requesﬁs.

15 An object of the present invention 1s therefore
to decrease the repetition of repezt requests from the
mobile station, thereby enhancing the throughput.

In order to achieve the above cobject, a mobile
communication system according to the present

20 invention is, as set forth 1in CClaim 1, a mobile
communication system comprising a mobile station and a
base station and configured to perform
transmission/reception o©f a signal while sending and
receilving an automatic repeat reguest, wherein the

25 mobile staticon comprises: receiving gquality measuring

means for measuring a receiving gquality of a radio



10 under a request for retransm ssion by the automatic repeat request, using
the radi o resource requested by the radio resource use request. ¢

nobi | e communi cati on systemas set forth in Claim2, the signal transntting
means transmts 15 the signal by using radio resources in decreasing order
of the nunmber of repeat requests fromthe nobile station. Further, in the
nobi | e conmuni cati on systemas set forth in aim3, the receiving 20
selected fromthe following: a received power; (Eq. 1) C/ (I + N) C. carrier

power 25 1: interfer nce omer N n0| p 1 1005 5
(Eq. 2) S (r¥ nﬁ? 5]él)mnla power . %%reltgor ereng% b% an. ocf%cs

(Ea. 3) ONG_garrier pover, N nejse nouer: 10 (Ea. D e beee

station a radic resource use request for use of a
radio resource adapted to a receiving quality, based
5 on the measured receiving quality of the radio signal.
The base station comprises: request recelving means
for receiving the radio resource use request; and
signal transmitting means for transmitting a signal
addressed to the mobile station, including a signal
10 under a request for retransmission by the automatic
repeat request, using the radio resource requested by
the radio resource use regquest.
In the mobile communication system as set forth
in Claim 2, the signal transmitting means transmits
15 the signal by using radio resources in 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 gquality 1s oc¢ne
20 selected from the following:
a received power;
(Eg. 1)
C/ (I + N)
C: carrier power
25 I: interference power

N: noise power;



S/IN S: signaL power N noise power; an error rate; 15 a likelihood

obt ai ned in decoding of error correction code; a transm ssion p?\m{ovviﬂbgﬁ of
t he base station; an increase anmount or an attenuation anount o he
transm ssi on power of the base station; 20 a correl ation val ue obtai ned by
despreadi ng of spreading code; either of conbinations of these. In the
nobi | e conmuni cati on systemas se= forth in CLaimthe radio resource is at

| east one antenna, 25 directivities of at |east one antenna, a radio
channel , a transniszgﬁn Ezth, or either of conbinations of 8 1 6 NOV 2005
these. here the antenna nay be a single antenna or a plurality of antennas,
and in the case of gég&ugakgty of antennas being used, direc:iv_t_es of the
respecti ve antennas y be different fromeach other. 5 The transni ssion
pa--h is intended for Sia£5?a§gggrin which a signal is indirectly
transmtted via a nbbiTe” station as a relay station ;multihop connection).
In order to achieve-th 0 j.ec nobi |l e comuni cation system
according to the pr%éeg?ggiﬁgfggggtFgﬁgfs, as set forth in Claim2, a nobile
communizcation systeﬁgcgnggsﬁgg g;nnbile station, and a base station

equi pped with a plurality of" antennas,

(Eq. 3)
C/N
C: carrier power
N: noise power;
10 (BEq. 4)
S/N
S: signal power
N: noise power;
an error rate;
15 a likelihood obtained 1n decoding of error
correction code;
a transmission power value c¢f the base station;
an increase amount or an attenuation amount of
the transmission power of the base station;
20 a correlation value obtalned by despreading of
spreading code;
either of combinations of these.
In the mobile communication system as set forth
in Claim 4, the radioc rescurce 1s at least one antenna,
25 directivities of at least one antenna, a radio channel,

a transmission path, or either of combinations of
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station as a relay station {multihop connection}).

In order to achieve the above object, a mobile
communication system according o the present
invention 1is, as set forth 1in Claim 2, 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 including signal
retransmission control by the Dbase station on the
basis of an automatic repeat request from the mobile
station, wherein the mobile station comprises: gquality
measuring means for measuring receiving gqualities of
signals transmitted from the plurality of antennas of
the base station; and request transmitting means ZIfor
transmitting to the base staticen an antenna use

request that a signal should be transmitted Ifrom at

least one antenna out of the plurality of antennas,

25

based con the receiving qualities of the signals from
the respective antennas obtained by measurement, and

wherein the base station comprises: request recelving

to t he esent |nve nis, as set
SAREE i oh retlsboirad by a

d
tbRnad-RaRa Sty 4Enr + Gur e ED Jer form |



transm ssion/reception control including signal 15 retransm ssion control

the base station on the basis of an automatic repeat request fronlbﬁﬁv @lle
station, the nobile comunication nethod conprising: a quality ne 2@
step of, at the nobile s--a--ion, measuring receiving qualities of signals
transmtted 2C fromthe plurality of antennas of the base station; a request
transmtting step of, at the nobile s--a--ion, transmtting tc the base
station an antenna use request that a signal should be transmtted from at

I t t ut t he. pl I ty of t 25 based th
qual i ties of ﬁﬁggs."qﬁgfsﬂf%%ﬁn‘#ﬁ%i :Dgspag%tﬁan S oReBhTAe i i hed by e

nmeasurenent; a.l 05 .request Vi ng_st at th base
station, rece?%?ﬁaitﬁghgg efita s %%ﬁﬁﬁ% % ?ﬁ $§?§% Pnesﬁo 4 Ge
transmtted frog1at %ea%é one @nte na out_of g glurallt of anteqnas and
a signal trangnrt tlng 5-SPep 01 "% “the Base STAETOAS trarshi t 61M9G% si gnal
addressed cc e station ncludln he si gna er the automatic

|
repeat reques r?BFm?EfﬁgﬁsWF§S|on ot %ﬁ%nﬁasﬁgaagsﬁggrﬁfseﬁe ant enna
forth tnoal ai i1t Thaud L ooty mﬂ. cﬁgltsg%é TR T s prar Aty of . -

ant ennas, constkéﬁg ng a Q :gaqﬂggynlcatlo S ste (ﬁge er MA h a nobile
station requegylng 0 t FARSTHt i gnal ?ron1a eas ant 8fina §ut of the

plural ity of 201 8A18S. 90 LDE. 45, 512540 cLRECLYLNG_QUELLLT 5 of i gnal

A mobile communication method according to the

present invention 1is, as set forth 1in Claim 11, a

10 mobile communication method which 1s executed by a
mobile communication system comprising a mobile
station, and a bkase station equipped with a plurality

of antennas, and which 1s configured to perform signal
transmission/reception control ircluding signal

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

quality measuring step of, at the mobille station,
measuring receiving gqualities of signals transmitted

20 from the plurality of antennas of the base station; a
request transmitting step o0f, at the mobile station,
transmitting to the Dbase 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



fromthe plurality of antennas, and which is configured to perform wth the
nobi |l e station, signal transmscion/reception control including iisq{tﬁl 2005
retransm ssion control based on an automatic repeat 20 request fromthe
nobil e station, the base station conprising: request receiving neans for
receiving an antenna use request that a signal should he transmtted from
at -east one antenna out of the plurality of antennas; and signal
transmtting means 25 for transmitting a signal addressed to the nobile
station, incl l%di n% hersi %I’]éﬂi underté he aytorrg%i C él 1.6 NOV ZEC(%.Irepeat
request for reétransm s$iFom- FFom thetant&hha Sreqldst e§36Y t He antdhna use
request. A m)t%iel ei%ti%ti op accorrlgig St oughe ﬁéeggn% inventti on is, as set
forth in Caim2I a"fmob PS 8'statton i ch®is"¢ nf?%%ﬁ_'ed % pselrgfrbar si gnal
transm ssion/recept.ion control. including signal . retransm ssion control based
on an aut onat F%W@Segte Ctlr@&uc‘é“s‘tt,tevét roangb%%e?%?%i sHeeqli-ppEd vC\)nutCEh oafr
plurality of _antennas .and configured to transmt _a_signal_ on the .10 basis of
a signal. trangﬁi gliuornalrlgcq&ﬁegg fa%t)%ne]na asl’eaEPg oanesa%fl%%ngtroalﬂs hc e
plurality of antennas, the _nobile station conprising: .quality measuring
means for nmeasuri no?’r edéi Vithy éﬁgfei t?%as&o Tsi ghar’s rtatg%]r% tted Ftom t he
plurality of gg&@ngg? oft th@hgaﬁg stat isoc':‘;ft 15 angnéf&] est t %nsn.‘i ttilng nmeans
He %ase” s ap Tt

for transmtting £ ion an anterna use reques t a4 si gnal

under the automatic repeat request for retransmission,

—+

from the antenna requested by the antenna use reguest.
A base station according to the present invention
10 is, as set forth in Claim 17, a base station which is
equipped with a plurality of antennas, constituting a
mobile communication system, together with a mobile
station requesting to transmit a signal from at least
one antenna cout of the plurality of antennas on the
.15 basis of receiving gualities of signals transmitted
from the plurality of antennas, and which 1is
configured to perform, with the mobile station, signal
transmission/reception control including signal
retransmission control based on an autcomatic repeat
20 request from the mobile station, the base station
comprising: request receiving means for recelving an
antenna use request that a signal should be
transmitted from at least one antenna out o©f the
plurality of antennas; and signal transmitting means
25 for transmitting & signal addressed to the mobile

station, 1including the signal under the automatic



should be transmtted fromat |east one antenna out of the plurality of
antennas, based on the receiving qualities of the signals fromthegNoy 2pm
respective antennas 20 obtai ned by neasurenent. Incidentally, the foregoing
nmobi | e comruni cati on system nobile comuni cation nethod, base station, and
nobil e stat-on according to the present invention are based on the sane
technical. concept and they are 25 aspects of The sanme technical concept as a
nobil e comunication system as a nobile conmunication nmethod, 2 1 6 NOV
1005 as a base sta ioné and_as_a nobile statian. Th%ﬁ%ollomjng wi || describe
the means for “§§Fing” = Thes pr obi emict "oHe Tobi 18 conrifi cREF orf syt Em
according to the pr%s§n i@ﬁgnti N but it is noted 5 that the neans for

sol ving the pr&APEM-ER Pie “AEbIETE S CEnMTH c&S6H et hod, the base stati on,

and the nobile station %ﬁglalso b@sed on the sane conceg%. In the bile
communi cati on syst efh afCétdithg To°-tHe pPESERE i vent? on "Gt HE IO | e

station the 10 _qual.ity measurin ans asures the receiving alities of
the signals tﬁgﬁgﬁﬁﬁpgd fF0n1?%eq“%$u&5Fg§y of* aﬁﬁ@ﬁﬂasgﬁf t%erﬁ’ Station
and th; requ transmitting neans transmts to the basg% stati.on The

ant ennd use rggééépnthayhf%% sfﬁhalcgﬁddﬁ&rfdbé EPansAT 124 f r 6mHt2 1 ease one
ant enna out o% tge pguralit Coftz%ntennasbngasgq onithf rggeiviggéﬁ%ﬁ{ities of
the signals fréf'The Fé88é5¥|$8 afifennas®"atquoi r ed by’ tHe" freas .
Narely, this E%%%gﬁgmission contrcl based on an automatic repeat
request, with a base station equipped with a plurality
of antennas and configured to transmit a signal on the
10 basis of a signal fransmission request from at least
one antenna out of the plurality of antennas, the
mebile station comprising: quality measuring means for
measuring receiving qualities 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, mcbile communication methced, 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 mobille

communication system, as a moblle communication method,
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transmtting neans transmts co the base station the 20 antenna use request
that the base station should transmt the signal fromat |east one antenna
with the receiving quality of the signal better than those from th&0baier
antennas. At the base station, the request receiving nmeans 25 receives the
antenna use request fromthe foregoing nobile station, and then the signal
transmtting nmeans 13 1 6 NOV 2005 transmts the signal addressed to the
nobil e station, including the signal -.ender the automatic repeat request
for retransm SSI %néolafsreo m.t h 1€ antenn %uesdntdle b%/%t he antenna use request. 5

e 1S) gnﬁndaéﬁfr €ess

Through this opera he s t"1idbt e station is
transmtted from at %%19%%111%”%'1%&@‘5'[ L he trheecenlle\/l ng ﬂ)uals!étly relatively
better, based on tﬁe réceiving-qualities of t |gna § nmeastred &t the
nobi l e station, _an s.th 10 f easi ble 1o i veth rece|V| quality
of the si gnalr%hgt S% ébi ilegzlt at % tm%bg‘rleven e gﬁgtl ti o’ onger epeat

requests from t t&e 9 I e st %thleog@r g&qttq %atr%co% t hg tthrllqcughgut

f or egoi ng mobi & co rmini catl on stem can d be" appli ed”- ¢ ransm ssi on

of amy ticast,signal, gQIESS%%c} Lo, A Alyr pLLUE of ipbi L e statigns., Narely, a
or

nobi | e "conmuni catl on system as Set ' cfaimo’is con |guredl so t hat at

the mbile  SLahLan:the qualily Ieasird ng, Ipans. UBssur 65, G581 Vi )

qualities of sign fransm't urality of
station are alsc based on the same concept.

In the mobile communilication system according to
the ©present invention, at the mobile station the
10 quality measuring means measures the receiving
qualities of The signals transmitted from the
plurality of antennas of the base station and the
request transmitting means fransmits to the base
station the antenna use request that the signal should
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 regquest
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
recelving quality of the signal better than those from

the other antennas.
At the base station, the regquest receiving means
25 receives the antenna use request from the foregoing

mobile station, and then the signal ftransmitting means

13



antennas of the base station and the request transmtting neans transmts to
the base station an antenna use request that a nulticast signal should be
transmtted fromat |east one antenna cu- of the 25 plurality of &

based on the receiving qualities of the signals fromthe respecﬂﬂg ﬁgg@innas
11 1 6 NOV 2005 acquired by the neasurenent. Nanely, this request
transmtting nmeans transmts to the base station the antenna use request
that the base station should transmt The nulticast signal fromat |east one
5 antenna with the receiyving gual -he sign better than those from
the ocher ant eRRASTIAS ﬁﬁﬁabiéﬁngka?dgnefﬁ§dr1%he§Fer§E%PJﬁnd“ﬁﬁéﬁ%nfrecelves
t he antenna use request from The nobile station, and _then nulticast signal
transmtting ﬁ@&nggi@gtréﬁ§ﬁlt§l§n |t DCASE sighal AddrEEsdd t o ¥4 hobi | e
station, |nclud|n%SEhe nul ticast_ signal under thgﬁ automati c repeat request

for retransm $SFURSCE FOM e £ HHY Q%QUEE?@d R AR e rfrffl F®quest .

Through this ger t|ont the nmulticast signal 15 addressed to the nobile
station is tr £t éd -From 4C< FESST 50one antenna with the receiving qual ity
rel atively better sed on the receiving ¢ I|t|es of e SI Is measur ed
at the%nnblle statlgﬁ TOufg |E1HS O?%ﬁ§{ g%a Tbg?ﬁbrég’r eé%iV|ng
quality of th at . the nmo ation vent The

|
repetition of%PSpéﬁ% %%%3%%F§Igggn¥?héiﬁﬁﬁpﬁg%§§ﬁf oR™ Eﬁhd??gr nidlice t he

throughput . antenna with the receiving quality relatively better,

based on the «zreceiving qualities of the signals
measured at the mobile station, and 1t 1is thus

10 feasible to improve the receiving quality of the
signal at the mobile station, toc prevent the
repetition of repeat requests from the mobile station,
and to enhance the throughput.

The foregoing mobile communication system can

15 also be applied to transmission of a multicast signal
addressed to a plurality of mobile stations.

Namely, a moblile 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 base station and the request
transmitting means transmits to the Dbase station an
antenna use regquest that a multicast signal shculd 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

14



In the foregoing configuration, however, there can occur cases where the
antenna use requests from a 25 plurality of nobile stations are present
over two or nore antennas, but the system can be configured, as 155 806 1oV
2005 set forth in daim?7, so that when antenna use requests froma
plurality of nobile stations are present over two or nore antennas, the
mul ticast signal transmtting neans transmts the nulticast 5 signal, using
t he antennas -n descendi ng order of The nunber of requests. In this
configuration, as.th entire system_ it i.s feasible to jinprove the receiving
quality of Th%cﬂﬁ}f:?gas Ysighal ¥ﬂé’t“Srlflﬁreé“er‘rrlntb'i I e%%IP%fons‘fmt% d&FEade the
total nunber gf 8%%5’[:%‘199%5 iaonsof rgggrz%titgeutuoes%gé nd to ﬁnpance he total
t hr oughput of the>en |regs§“s e The Thvention astsét*Torth®rn-d ai F and 7
can be described as follows fromthe, view _points of the .nobil
communi cat i on“nethod, the bﬁggug{%ti g}r}?tanégtehe%aff mobicl e V8t ats:%‘éjﬁl.ldNarrel y, a
nobi | e com"runicgaatigntrre Q d as jset._ f thi innalCI aJL_mr%Z i alm)bitl e
communi cati on netRod- whi ¢h i xecuted smga hobr T & co ni-Cation Ogj)?stem
conprising a plurality of, no tatiQr and _a .base atiaon equi pped

3 Phytoee Qh %\/ﬁ%%ﬁgﬁg chfai%églyedot%g ;s)cté]ref orsrﬁgs?%énal

pehuding signal,, retransm ssion control by
an "aut omat’i c repeat request froma nobile

wth a_pl_urall?yo_ane a
ransm ssLon bgcepti pf;foBhge
At the base station the request receiving means
receives the antenna use request from the mobile
station, and then multicast signal transmitting means
10 transmits a multicast signal addressed tcoc the mobile
station, 1including the multicast signal under the
automatic repeat request for retransmission, from the

antenna requested by the antenna use request.
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 gqualities of
the signals measured at the mobile station, and 1t is
thus feasible t¢ improve the receliving quality of the
20 malticast signal at the mobile station, to prevent tue
repetition of repeat reguests from the mobile station,

and to enhance the throughput.

In the foregoing configuraticn, however, there
can cccur cases where tThe 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



25 station, the nobile communication nethod conpr-s-_.g: a quality measuring
step of, at the nobile stat-on, 16 1 6 NOV 2005 neasuring receiving qualities
of signals transmtted fromthe plurali-y of antennas of the base station; a
request transmtting step of, at the nobile station, transmtting] §@0WHe:
base station an antenna use 5 request that a nulticast signal should be
transmtted iron a- |eas- one antenna out of the plurality of antennas,
based on the receiving qualities of the signals fromthe respective antennas
obtained by the neasurenen-; a request receiving s-ep of, a- the base 10
station, receiyving.the antenna.use request that .the.  nulticast signal should
be transnitte&eﬁrogogghleégt %%ﬁzmanﬁénngcbuﬁ%bLtﬂﬁ;ﬁﬂlﬂ%ﬂ'%%?%ﬁqéﬁ?ennas;
and a nulticast_signal trar_sn_%;in of, at .t.he base, .station
transnitting %Se_r%l%tsiqgas-fr&mgngl &&F%sl;tetgpt § s rrioﬁ)eﬂneoblse s r%Son,alfen_cl udi ng
the multicast signal und%r EQ% autompti ¢ repeat reque§klfor re-.r ansm ssi on,

fromthe antefna Fequegyg by The "ant enna use réﬁﬁ%@-. %nﬂﬁq%a%ﬁ? ni cation

nmet hod as set f.Qrth i daiml3 is the bile_conmuni ca-ion t.hod ,accordi ng
20, (oG ai m 13. figr ol 1 LN A - FEUE oi BRT L ARamESl nd BLem: Yinen

ant enng use requests framihs,. plurablizy of Tobilg staligns arg present over

two or 7 nore antennas, base station transmts e nu cast sighal by
Lo s TR AP 70 LIS LORCUISG.th, TSR A base
entire system, it 1s feasible to improve the receiving
quality of the multicast signal at more mobile
stations, to decrease the ftotal number of occurrences
10 of repeat requests, and to enhance the total
throughput of the entire system.
The invention as set forth in Claims 6 and 7 can
be described as follows from the view points of the
mobile communication method, the base station, and the
15 mobile staticn.
Namely, a mobile communication method as set
forth in Claim 12 1s a moEile communication method

which 1s executed by a mobile communication system

comprising a plurality of mobile stations, 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

guality measuring step c¢f, at the mobile station,
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17 1 6 NOV 2005 station which is equipped with a plurality of antennas,
constituting a nobile communication system together wth a plurality of
mobi | e stations requesting to transmt a nulticast signal from at EINBisZﬂUSone
antenna 5 out of the plurality of antennas or the basis of receiving
qualities of signals transmtted fromthe plurality of antennas, and which
is configured to perform wth the nobile stations, signal

transm ssion/reception control including nulticast 10 signal retransm ssion
control based on an automatic  repeat request fromthe nobile stations, the
base stati onTEGAPFI-EIngT Srequelt rBeiViy nednsStralF edeidi Ty drf%nt enna
use request that a nult-cast .si‘gn%l shoul d bg}%r nsmtted fromat |eas- one
antenna 15 outZ8F (Hhé FUratt1yY of faffefrass &t Peast SSeghar @
transmtting neans for_transmitting mul tj cast signal agldr essed to the
mobi | e stati oﬁ,eqPﬁéltudT‘??g“?%ttWtisgﬁEt Céili'gnﬁlt urtrer "PRe L autrdti ¥ epeat
request for retransm ssion, fromthe antenna requested by the 20 antenna use

request. A bas&8fRtiontds & oIt h 79 Y af ht18°Fs fhe “H&SETSt atih

according to Claim 18, wherein en nt enna use requests fromthe plurality
of mobid e stéﬁﬂBﬁétartéwﬁTe%eﬁ‘fl\ﬁg\ﬁ?s?v\&l&“%r@%‘ﬁ%én%ﬁs,“ﬁﬁ?%qﬁﬂticast

signal transm_tting neans transnmits the multicast sjgnal by using the
antennas in dgcpg‘asﬂlg%slt 6°R6v 2ppsINa out of b o 2Pt o

antennas, based on the receiving gqualities of the
signals from the respective antennas obtained by the
measurement; a request receliving step of, at the base
10 station, receiving the antenna use request that the
multicast signal should be ftransmitted from at least
one antenna out of the plurality c¢f 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 retransmissicn,
from the antenna requested by The antenna use request.
A mobkile communication method as set forth in
Claim 13 is the mobile communicaticon methed 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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order of the nunber of requests. A nobile station as set forth in Caim?22is
a nobile station which is configured to perform signal

transni ssion/reception control including nulticast 5 signal retranfshil@siiih
control based on an automatic repeat request, with a base station equi pped
with a plurality of antennas and configured to transmt a nulticast signal
on the basis of a signal transm ssion request fromat -east one antenna out
of the plurality 10 of antennas, the nobile station conprising: quality
measuring nmeans for measuring receiving qualities of . signals transmtted
from the pl ur AEPEY OB “arEnres GFLRHG: HAseh st abRORe Land PequaSE YN ¢t i ng
nmeans for transmtting to the gﬁﬁf station.an antenna use 15 rg%ﬁ%st that a
mul ti cast si ghaPSShodFd™Be 1 r Jivshiltt eGOBBUF L of-abl- e2%t " Ohe Yout of
the plurality of antennas, based on t e.fecei ving qualities of the signals
from the respéctive®antenhab obt af ed“@gi/l Tredsut . TABSrEddhi g nobi | e
communi cation _systemas set. forth in Cdaim5 or 6 js preferably configured,
as set forth fAEarm?? Vo 144 - whed ¢ cg]irwlngatt hjee%l t eRRE GSEEquest ,

t he request receivipg ans of the bas station perforns antenna reception
in a difversit§¥25 S st"gﬁ el Giversi £ r@EgSPPBﬁ i SNgenet al3F 1l &ssi i ed
under three meLnods: ni"Goel ection 49 1,6,M0¢ 2005 conbl ning. gL hod, using a

plurality of antennas, and which 1is configured to

perform, with the mobile stations, signal
transmission/reception control including multicast
10 signal retransmission control based on an autcmatic
repeat reguest 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 regquest.

—

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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the maxi num |evel out of a plurality of antennas, the egual-gain conbining
nmet hod of conbining outputs fron the plurality of ant ennas as th y are, and
the 5 maxi mal -rati o conbi ni ng net hod of conbining outputs wth chilive
wei ghts according to their levels. the request receiving neans of t he base
station may enploy any one of these nethods. By perform ng the antenna
reception by these diversity nmethods, it is feasible 10 to i nplenent stable
reception of the antenna use request. Likew se, a nmobile comunication

.method as set forth IB 14 is the bi | e conmuni cati on net hod
accordlng to €fdfm 21 & elﬁuwﬁsre.ﬁ i"r € Tequest 15 receiving step, when
receiving the anten a u e regiest t he base tion perforns ntenna

reception n a di X base $trat ?ﬁ% siBet- M H¥inl&ldm 20 is
t he base scatio accor im1l erein mh n recelﬁﬁgg t he

o)
ant enna use r@&%é%? Eyﬁ% aﬁggtJf%cEPQFnauﬁégn§xbeP?6 HEMant'é
reception in _a diversit sten1 n the le co j cati on system as set
forth in one SFnéPéFﬁ%Oé/F8c§ptﬁﬁ8n a?o?ﬂn bi t'e- station ?
nmeasuri_ng nmeans neasures the receivin ualities of t he si naI
transnﬁt?ed fFoﬁP?ﬁ r?ﬁ{ﬁ%ﬁT%§sb?naﬁ%5ﬁﬁ5g' %aﬁﬁg b8§e5¥faﬁﬁgﬁmatﬁg si gnal s
20 1 6 NOV 2005 as, nmeasured obje hs ar% not limted to speC|f| nal s, but
can be sel ect 6PFFEmVEF1OU %@% | P85&ci Fitat Ty, AL SRS V%R daimo,

the quality 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

10 of antennas, the mobile station comprising: quality
measuring means for measuring receiving qualities of
signals transmitted from the plurality of antennas of
the base station; and request transmitting means for
transmitting tc¢ 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 gualities of the
signals from the respective antennas obtained by
measurement.

20 The foregoing mobile communication system as set
forth in Claim 5 or 6 1s preferably configured, as set
forth in Claim B8, so that when receiving the antenna
use request, the request receiving means of the base
station performs antenna reception 1in a diversity

25 system. The diversity reception is generally

classified under three methods, the selection
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measuring nmeans can neasure the receiving quality by 5 using a
synchroni zati on signal, a signal of annunciation information, an individual
signa- to the nobile station, a nulticast signal, or a conblnathpmnpﬂmﬁwn
or nore out of These signals, transmtted from at |east one antenna of the
base station. 10 Likew se, a nobile comunication nethod as set forth In
Claim15 is the nobile conmunication nethod according to either one of
Claims 11 to 14, wherein in the quality nmeasuring step, the nobile station
measures the rec ivin% ual. i usi ng n%fy%chronlzatlon signal, a signa

of annunci ati 6f FHFB ??ﬂ? aﬁg%ﬂalnndﬂh$ aP™ &% haRhBbiFe “idtati on, a

mul ti cast S|gng .a co tion of two more ou ut of these, transnltted
fromat =east -Gfie W@Jﬁh %\fe h8'ba8é $t a{fliLbl?Fi A ¥roB - 28TEFEEFon AE set 20
forth _n Caim?23.is the nohile statlon rding to C|a|n121 or_ 22 wherein

the quality nﬁggﬁnlﬂﬁlﬁe IrEdSlrBs £ h P ceT il PEYPBY Suditnd a

synchronlzatl a a sign of .annunciation __information, an |nd|V|duaI
signal to the ﬁﬁ %gufgl tltﬁ? TR Tast 230 ghRPY of*& comdichatiéh o° two

or nore out of thes nal s, transnltted fromat 21 6 NOV 2005 | east one
antennd of thB%pasé sfﬁgﬂ8n CHRRIDAYY; AT nt?{ THOG hEUEEEYVi ng

Gi'Ther ) but i I CAn B0 5 kP oBEad TFoR VA Y HRySeal® st eeine Y

reguest receiving means of the base station may employ
any one of these methods. By performing the antenna
reception by these diversity methods, it is feasible

10 to implement stable reception of the antenna use
request.

Likewise, a mobile communicaticn method as set
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 1in a
diversity system. A base station as set forth in Claim
20 1s the base station according to Claim 17 or 18
wherein when receiving the antenna use request, the

20 reguest recelving means performs antenna reception in
a diversity system.

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

25 qualities of The signals transmitted from  the

plurality of antennas of the base station, the signals

20



Specifically, as set forth in Claim210, The receiving quality can be a
recei ved power, a value obtained by dividing a carrier power by the sun of
an interference power and a noise power (C/ (I + N)), a value obtained 10 by
dividing a signal power by the sumof an 15 interference power and a noise
power (S/ (I + N)) , an error rate, a |likelihood obtained in declotiNgg 2&hH
error correction code, a CNratio (Carrier to Noise Ratio), an S/Nratio
(Signal to Noise Ratio) , a correlation value obtained by despreadi nq of
spreadi ng code, or a conbination of two or nore out of t hese. Likew se, a

nobi | e conmuni_cati on net hod t forth in_ i,m s .the nobi
connunlcatlonaﬁetﬁgésuaggorflﬂf%C)el?%er Bhe o? Efglgs P ¢ 65 ﬁ?%ﬁ%ﬁeln t he

20 receiving uaI recei ved pQuer vaLue obt ai ned b ividing a
carrier pomerg %é n¥%f @n’ %ﬁ?erégﬁgﬁ & ponel an%rﬁmﬁ%lsé 5&@ a val ue
obtai ned by |V|d|n S|gnal p he. sum.of. an |nterfere C ower and
a noi se powerg 3815%38 Véteas :3%?IF éF%hoﬁ% af%eg |nt%%céﬁpﬁ %ég error
correction c%deS a. rCII/ NH( aa'glS , .an S/el\é rualtel o] crorrel ation vak g 2%} NOV
2005 obt ai ned™by ~déspreati g’ of *Spr'&adi CEBS or”a ¥ conbhart of 5tho or

nore oyt of the§% A nDbllenc%ta%Eog ﬁsnset fog} in dam.24 is mobi | e
statio accor5|n8 t o%ei t Rér “Ofe "of 618INB 519623 mﬁbrelﬁgpﬁé 5 r cei ving

quality is a received, power., vm Onpbgaln% l@{&%gfchqﬂl%_c%rn power by

the sum of anZii-t lat on . In 3 P8
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 moblle communication method as set

forth in Claim 15 1is 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 mare out of these, transmitted from at least one
antenna of the base station. A mobile station as set
20 forth in Claim 23 1is the mobile station according to
Claim 21 or 22 wherein the gquality measuring means
measures the receiving quality by using a
synchronization signal, a signal o¢f annunciation
information, an individual signal to the mobkile
25 staticon, a multicast signal, or a combination of two

or more out of these signals, transmitted freoem at
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interference power and a noi se power, a value obtained by dividing a signal
power by the sun of an interference power and a noise power, an error rate,
a 10 likelihood obtained in decoding of error correction code, aj@Ngyraly o,
an S/Nratio, a correlation value obtained by despread-ng of spreadi ng code,
or a conbination of two or nore out of these. According to the present

i nvention, as described above, the signal addressed to the nobile station
(including the mul-icast signal) is transmtted from at |east one antenna
with the receiving qual-ty relatively better, based on the receiving
qualities of e si°gTalis tredsurdd @t e Sobid'eFtation, and it is 20 thus
feasible to inprove _the receiving quality o' the signal at the nobile
station, to prevent [the Prépetiti o 6 répeat-Suest s rom i%He o] e
station, and to enhance the -hroughput. Wien the present invention is
applied in 25'Cdibitnabrer-weth &ft &divetsFey, Lasd'df plitarchase tations
provides the effect of increasing the 23 1 6 NOV 2005 diversity gain agai nst
shadowi ng, andPeRe fdént PEIYSticRe cHR3BELGHI I nPLEBRY - shBiEenel by?% hé®$ eat ure
of the present inventjon of using QI ural antennas in _one base station. This
makes it feasiSBHEAE eal iZE™ ar geVaB5L diver si PYY§diTH lagai ¥ Edi iiF - The

maxi mum di versjity ,%a,i n_can be achj eved By applying the site diversity to the
present i nventE&h i PRily waS Fatt hBTE n\}éhtq%ﬁ"ﬂdl‘ wBbi IteSc arRfificdtd on

system quality can be a received power, a value obtained by

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 likelihocd o¢btained in decoding of error

correction c¢code, a C/N ratio (Carrier to Nolise 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 mcbile communication method as set
forth in Claim 16 1s the mobile communication method
according to either one of Claims 11 to 15 wherein the

20 receiving gquality 1s a received ©power, a vVvalue
obtained by dividing a carrier power by the sum of an
interference power and a nolse power, a value obtained
by dividing a signal ©power Dby the sum of an
interference power and a nolse power, an error rate, &

25 likelihood obtained in decoding of error correction

code, a C/N ratio, an S/N ratio, a correlation wvalue
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as described with reference to Figs. 3 and 4, the base 10 station transmts
the signal in only the determ ned frequency channel for transm ssj gRopfjEhe
signal addressed to the nobile station. Therefore, a sinple nobile station
i ncapabl e of inplenenting receiving antenna diversi-y, or a nobile station
staying lone at 15 an identical site remained in a lowreceiving quality
state due to fading or shadow ng, thus posing the problem of degrading The
Thr oughput because of the repetition of repeat requests. An object of the

present inventi ana'i ) %h refore 20 Lo decrease_the r.e etitidon of repeat
requests from®the hobi I& stAtTBh°t0- BRhaRle tHE hput<©/as HWescti bed

above. In order to acconplish the above object, the resent i nvention
nrgthlolqﬁ 'W%S?IZSIH%r%i aﬁlatl ?Ean 19 ng‘n‘r'reqlﬁk&ﬁl?n a

. C 1
provi des, as St 1o
nobi | e communi cat.i.on Sys-es._.conprisi a il.e station and a_base s-a-ion
24 1 6 NOV 2005 and tohfigur e]aofgﬁpé?lf ggﬁ%ﬁ?%nsr‘?‘i%sﬁ%%ﬂ?%%%ﬁ?i%Ea t°3  signal
whi | e sendi ng and receivi ng an aut omati eat _reques t.he si gnal
transmtting rethod B& ng c%lr%il%rd “dut ogsﬁﬁgllfngwéli n 1 He’ %%?T%l%oﬁtﬁ%ni cation
system. t he 5rrreobi .Ivei statign ngasUries a rercei vi@g quality of a radLo si gnal
transnitted fromthe baselSThtdn, “The hobi fect §tati BRRotifies The Base

station of the brtec;leni vd'sr]%, gijglligx of the r.adio si%nal t hus measurted%%and t he

. [@] a d Carrier oweIr S UM .
base s-a-ion transm sigha URdEr 4 repeatpre uegy 105 rFol tHe bile

station so asj&&é%?%ré%é&“ﬁ%ﬁ&? and a nolse power, & value obtained

by dividing a signal power by the sum of an
interference power and a noise power, an errxor rate, a
10 likelihood obtained in decoding of error correction
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.
According to the present invention, as described
15 above, the signal addressed to the mobile station
{(including the multicast signal) i1s transmitted from
at least one antenna with the receiving quality
relatively better, based on the réceiving qualities of
the signals measured at the mobile station, and 1t 1s
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 1invention 1s applied in
25 combination with site diversity, use of plural base

stations ©provides the effect of increasing the
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receiving cuality of the nobile station, based or the receiving quality thus
notified of. According to the present invention, the base station transmts
t he signal under the repeat request 5 fromthe nobile station sQ&ﬁﬂWﬂMheet
the required receiving quality at the nobile station, based on the rece|V|ng
quality of the radio signal notified of by the nobile station, and it is
thus feasible to avoid the continuation of the lowreceiving quality stale
20 due co fading or shadowi ng as suffered before. As a consequence, the
repeti-ion of repeat requests from the nobile station can he decreased, and

isis fea5|ble t o _enhance the_ t.hrqug cerni,ng, the r al from
the base stationc’ fét%e§§&re§9ﬁlq%%3%ﬁﬁé?@&%@at?gﬂ % kg §@n%ﬁ§i #ﬁ?(ﬂalm
26, the S|gnal transm tti.ng .met.hod onfi gured 005 that the
radi o signal Fanshi ttéﬁt¥$%ﬁﬁ 8&85% §F§t B 5%5%né§a§yrled§f 1ﬁ"éaradio
channel . A type of the radio chan from % % ase, station_ neas ed at the

base station £S¢§&F Cﬁ@ﬁenﬁﬁP ex; q%ﬁng5p t “FEFERSPN 18 &% 225%0 t hat

the nobile sta n _uses a radi o chann for measurenent. of the recei ving
quality, an aﬁ%ﬁ%&lgtlon 5n &%anﬁ%?Slg}eant?nd?%%%ﬁ%ﬁ ctiffifel or a
mul ti cast channel or. conb natlon of_ _t.hes ng_sai.d at east. e radi o

10 charthel tr ﬁgﬁFfﬁég f+or t Hd* bask g??ﬁﬁ@h Actor BEAg™HE t

nvention, any tadig, channel; can, be used for the. med csdroent 9, thc%

the present invention in this way.
In the conventional mobile communication system,
as described with reference to Figs. 3 and 4, the base
10 staticn transmits the signal in only the determined
frequency channel for transmission o¢f the signal
addressed to the mobile station. Therefore, a simple
mobile station incapable o©of implementing receiving
antenna diversity, or a moblle station staying long at
15 an lildentical site remained in a low receiving gquality
state due to fading or shadowing, thus posing the
problem of degrading the throughput because c¢f the
repetition of repeat requests.
An object of the present invention 1is therefore
20 to decrease the repetition of repeat reguests 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,
25 a signal transmitting method in a mobile communication

system comprising a mobile station and a base station
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receiving quality at the nobile station as long as it is a radio channel
transmtted fromthe base station. 15 The receiving quality of they ’E%VOZUDH
channel neasured an the nobile station is selected as in the signal
transmtting nmethod, as se= forth in Qa-m29; the receiving quality is one
selected fromthe followng: 20 a received power; (Eg. 1) ¢ (I + N C

carrier power _: interference power 25 N noise power; (Eg. 2) 26 1 6 NOV M5
S1 (I + N S: signal power I: |nterference povver N: noise power; 5 (E(-. 3)
C N C carrier power N noise power; . 4) 10 S/N 5: signal power N

noi se power; Saf &ForiFEE B Pﬁélfpﬁ%ot*@d%%?%l%ﬂlqu/%éﬁaﬁw offerror

signal while sending and receilving an automatic repeat

request, the signal transmitting method being carried

out as follows in the mobile communication system: the

5 mobile station measures a receiving quality of a radio

signal ftransmitted from the base station, the mobile

station notifies the base station of 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 fto meet a required

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

According fto the present invention, the base

station transmits the signal under the repeat request

15 from the mobile station so as tTo meet tThe required

receiving quality at the mobile station, based on the

receiving gquality of the radic 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 1t 1is
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 1is configured so
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15 correction code; a transm ssion power value of the base station; an

i ncrease anount or an attenuation amount of the transm ssion pomﬁr ﬁh i@f
base station; either of conbinations of these. 2i Further, radio ﬁh eU
used in radio transm ssion between the nobile station and the base station
are selected as in the signal transmssion nethod, as set fcrth in Caim?29,
wherein radio channels transnmtted and recei ved between the base 25 station
and the nobile station are at |east one o subcarrier channels, orthogonal

subcarrier channels, 27 1 6 NOY 7005 frequency, channel s, and frequency
channel s in dPffer éhe fFéGdéncy® 15&iTds. g%%b?ﬂ%%@?@o the™pr eS&nt PEAFent i on,

the radio channel s are sel ected_ dependi ng upon the transm ssion 5 nethods
for transnissFEﬁFF@BebFFBWeraEi&ﬁﬁﬁg BBEWEEHPhETBASE st ati on and the nobile
station: the subcarrier chanpels in.the nultic%rrier transm ssion system
the orthogonal subclrr¥8f thahh8l E2FACt ABAEEBM TEPENSRsSPSR Sydttef t he
frequency channels in the FDM 10 transni ssion sgstenj t he frequency channel s
in different "PREQEBACY Chafds NaF S i Tt 14 bahdS S ahsHi s$P6n S€¢EPeRr From t he
vi ewpoi_nt of enabling the notification7 of the nmeasured receivin%,guality on
the occasion &F Sﬂ§t%&?ﬁ%b??ecéﬁépi&h’seﬁﬂiﬁgaﬁhéjF%p%%?l%%qﬁéétl o the base

station, .he Bresent inventiog,grovhdes, as set
ses, as a radli channel for measurement o¢f the

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 guality at the mobile station as long as 1t
is a radio channel transmitted from the base station.

15 The receiving quality of the radioc channel
measured at the mobile station 1s selected as 1in the
signal transmitting method, as set forth in Claim 28;
the receiving quality 1is one selected from the
following:

20 a received power;

(Eg. 1)

C/{I + N

C: carriser power

I: ilnterference power

25 N: nolise power;

(Eg. Z)
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forth in Claim30, the signal transmtting nethod wherein when a repeat
request for retransm ssion of a received signal is -seeded, the nobile
station notifies 20 the base station of the repeat request, toget&gr[wjﬁ@%
the receiving quality of the radio signal neasured. Fromthe vie A t
enabling the notification of the nmeasured receiving quality on the occasion
of the nobile station sending an arrival acknow edgenent 25 of a received
packet to the base station, the present invention provides, as set forth in
Claim3l, the 28 1 6 NOV 7%j05 signal transmtting nethod wherein on an
occasi on of notify?ﬁdItﬁe hase station of an acknow edgenent of arrival of
a received signal , the nobile station notifies the base station of the
receiving quality of: 5188Rd BP“Eéast one radi o channel neasured. The
information or the receiving quality sent fromthe nobile station to the
base station is oneIéslnFﬁrgﬁéegFﬁngpwﬁFansnitting met hod, as set forth in
Claim 32, wherein the nobile station notifies the base 10 station of a nunber
of at |east one radlo BRaARePC4RA’ a receiving quality of the radio channel,
or of qnly a channel, nunber of a receiving quality within a predeterm ned
range, —as the recei&ﬁﬂg abality of said at |east one radio channel neasured.
15 The information o? the receiving quality is one as in the signal
transmtting met hod“/Hs set forth n O aim33, wherein the nobile station

notifies the base .
C: carrier power

N: nolse power;
(Eq. 4)
10 S/N
S: signal power
N: noise power;
an error rate;
a likelihood ©obtained 1in decoding of error

15 correcticn code;

a transmission power value of the base station;

an 1increase amount o¢r an attenuation amcocunt of
the transmission power of the base station;

gither of combinations of these.

20 Further, radio channels used in radio
Transmission between the moblle station and the Dbase
station are selected as 1in the signal transmission
method, as set forth 1in Claim 29, wherein radio
channels ftransmitted and recelved between the base

25 station and the mobile station are at least one of

subcarrier channels, orthogonal subcarrier channels,
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station of a nunber of at Least one radio channel satisfying a required
receiving quality, including a 20 radi o channel with a maxinmmreceiVi ng
quality at the nobile station, together with the receiving qualitNOV il
achieved. Fromthe viewpoint of transmitting signals by changing radio
channel s used for transm ssion of 25 signals so as to inprove the receiving
quality at the nobile station, the present invention provides, as set 29 1 6
NOV 2004 fort: in Clain 34, t:e signal transmtting nmethod wherein the base
station determ nes a radio.channel satisfyi the required receiving quality
at the nobil & STRISEH on THe 's of? ifﬁ]lgeaqlfedhqfron‘fkf%?%l%bilirg
station, and tcgef$ase tstLati on transn‘i%s a signal under a repeat request from
the nobile s--H-i%m" dstierﬁjleﬁ?é/ F%di% ‘channel de-erm ned. Accor di ng to the
present invention, the base séati n transmts the s:tgnal uEder thf. r epeat

request 10 from t h&“rOBH&E st aPi orf-by Féfiandi ng T HE Fadr s chafndid Ghe from
anot her so as 1o ermt_the bile station . receive the signal wth the
required receiVid il 115, Sggﬁgéado et%eéldrléb(‘]el\}ﬁ)%ﬁ qu& i B RO TS Y of by
the pr edlet or mi'iGd Tl B EhaRREF RGP L 0 SRGRRartn of The el gndr Gtftbesed to-
base. stati on 4ddpti VBT§ cRATIES™ ne=Fadi o ehafitel e Sone F o Aot Nt o a5 to
| mprove the subcarrier channels in the multicarrier transmissicn
system; the orthogonal subcarrier channels in the COFDM
Transmission system; the frequency channels in the FDM
10 transmission system; the frequency channels in
different frequency bands in the multiband
transmission system.
From the viewpoint of enabling the notification
of the measured receiving gquality on the occasion of
15 the mobile station sending the repeat request to the
base station, the present 1invention provides, as set
forth 1in 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 quality 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 1in Claim 31, the
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20 receiving quality at the nobile station, so -ha- the nobile sta-ion
becones able to receive the signal with a bet-e- receiving quality,
resulting in decreasing the repetition of repeat requests. |n cofjhutdt 1i6n
therewith, it becones feasible to enhance the 25 throughput. Fromthe
vi ewpoi nt that after the change of the 30 1 6 NDV 2005 radi o channel as
descri bed above the base station also transmts a signal addressed to the
nobil e station through The use of the radio channel, so as to enable
mai nt enance of the required receiving quality at the 5 nobile station, the
pr esent inventSi on royvi gggmigiset eft%row ine]ge?i m_ 35, the si gnal £
transmitting method wher&ih- af bér FaIShi FEFhg - the si ghal°Cardert K r epeat
revues= fromthe .mobile ati.on usi t he determned radio channel, the
SRR b e S st oRar e bedt £o L RE ROBETE Rt at1 on,

base station also
using the determ ned radi o channel Jfrom the vitenvg)oi nt. of decreasing

interference Mith othér mobil'e StatT onss,lgtrhae ‘present r51(?11§’/le]rﬁi o%ta% Gvi des; as
set forth in i.m.36, t.he signal .t rans '%tin nmet hod wherei.n, based on
the notificat icaooﬁ!lrﬁlreogm T}hee gr% Tl 5’té?altoinorﬁ{nt %e bggge%?]é foit deternities a
nunber of a radi.o, channel_.whi ch sat.isfies the require receiving quality at
t he m)b5|OI e staa}lodn agcnget Srtoﬁé]ﬁ% AWhich ctl'haennselqgﬁnzﬁa is TFansnitted so that a

.a

S
transm ssion 20 poves fromihe basg station becomes;a predeterpined, val ue,
and al so determ nes "a'transm ssion power of the
from the mobile station tCo the base station i1s one as
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 ocone radio channel and
a recelving quality of the radic channel, or of only &
channel number of a receiving quality within a
predetermined range, as the receiving quality cof said
at least one radioc channel measured.
15 The information on the receiving gquality 1is one
as in the signal transmitting method, as set forth in
Claim 33, wherein the mobile station notifies the base
station of a number o¢f at least one radic channel
satisfying a required receiving guality, including a
20 radic channel with a maximum receiving quality at the
mobile station, tTogether with the receiving gquality
achieved.
From the viewpoint of transmitting signals by
changing radio channels used for transmission of

25 signals so as to improve the receliving gquality at the

mobile station, the present invention provides, as set
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radi o channel. According to the present invention, when receiving a repeat
request fromthe nobile station, 25 the base station transmts the signal
requested by the repeat request, using the radio channel satisfyirgyibhgsl 1

6 Nov Pool required receiving quality at the nobile station and naintaining
the transm ssion power fromthe base station at a predeterm ned val ue.
Accordingly, when the predetermned value is set at a mninumvalue, the a
nobil e station can receive the signal requested by the repeat request, with
the recurred receiving quality _even if the transm ssion power fromthe base
station is niftAFrim 1Nanef§ilsi ite tHe® sitffHIdd s Trdnsh (16w af*e %€ ni ni num
transm ssi on power fromthe base station, 10 it is feasible to reduce the
i nterference WEASLRe 0t h&ESFobPFat sPht iCHES Tbt ¢ Bcéi vi gl e h& gt under
the repeat request. Fromthe viewpoint of inproving the receiving quality of
the signal reC&tvédYato hdrobile st ont €45 Bveh | AVEhe tiful Bifcadtre
transm ssion of transmtting an identical signal to a plurality of nobile
stations, th&°pregenttdmvidht Pon Hroidress 85 JEttibrah-isn ofaPm S the
si gnal transrritti,ng met hod wherein when the base station transmts an
i denti al nul PPEASE sPFAaloBe t 678 pltlifal PEYSof SHEBilcE stTaEnsHY,t S hé base
station determ nej a nunber of at |east one_radi o channel. which satisfies
the required PegBivi HG9Gaald t5PRiA ledct U obi FEO%Bt APFoAC&nd &t IFrGugAshi ch t he
I ti i gnal
miticast s guging the radio channel determined.
According to the present invention, the base
station transmits the signal under the repeat request
10 from the mobile station by changing the radio channels
one from another so as to permit the mobile station
receive the signal with the required receiving quality,
based on the receiving quality nctified of by the
mobile station, and thus the base station does not
15 always have to use the predetermined radio channel for
transmissicn of the signal addressed to the mobile
station, different from the conventional systems.
Namely, the base station adaptively changes the radic
channels one from another sSc as to improve the
20 receiving gquality at the mobile staticn, so that the

mobile station beccmes able to receive the signal with

a better receiving quality, resulting in decreasing

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



is transmtted so that a transm ssion power fromthe 25 base station becones
a predeterm ned value, and also determ nes a transm ssion power ffj NW?D[{&adi o]
channel, 32 1 6 NOV 110 based on notification fromeach nobile statro The
present invention also provides, as set forth ir C-aim 38, the signal
transmtting nmethod wherein when the base station transmts the identical 5
mul ticast signal to the plurality of nobile stations, the base station
determ nes a nunber of a radio channel that can be assuned to have the

greatest nunber,.of epea req sts_fromthe no e, sta out, of channel
numbers with FECeCvViRG qual it Cg 3T hi R 6%‘/’&25& gtaﬁtenégi Je,2 otified of
by the respective bile statl rther he esent vent| n provides,
as set forthin" m%r?t 39, & %Dabl I ea{%ner?usneldcattl on ?st%?‘r? j;%miiﬁ Qtllr?D a nobi | e
station and a lglase %tatlon Sand onfl red to elrfo
transmi ssi on/ reception 6t H° na e Os et iy and°T e@8i Vi ngena?r?la%t omatic
repeat request, erein th bile st at n co ri.ses: _recei VI uality
measuri ng means %nﬁﬁgs‘?m?ﬁgwﬁ r'ecel ng 535F| v§7ngf HiHdio & gngt
transmtted fro? %0 tha base stthatl onéS ntOI {regel 8 gual I tfxi not.i fyi means
for notd fying the base Station of e Tec |V|?1ré aaFPyg *thé> afio signal
n

t hus neasur ed 5;11 wher e(lép the g)ase sta L CP rises:. transm.tti,ng, neans
u

for transmittr ng a 3i'gn fdet°a repeat Sguest FFomthe 95 Aobile station

so that a req%hr%%1£ec%%%%n f&ﬁ%mt@@lng The signal under the repeat

request from the mobile station, using the determined
radio channel, the base station alsoc transmits a

10 signal addressed to the mobile station, using the
determined radio channel.

From the viewpoint 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 reguest, using the radio channel satisfying the
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satisfied at the nobile station, based on the 33 1 6 NOV 2605 receiving
quality notified of by the m)blle stat-on. The nobile communication system
as set forth in aimlis different fromthe nobile comunicati bl NiyBiem as
set forth in Cain 39 in that the subject 5 for determining the radio
resource on the basis of The receiving quality is on the nobile station side
inthe fornmer or on the base station side in the latter, and they both

bel ong to the sane technical concept. The present inventi on al so provides, as
set forth 10 in Claim56, a base station in | e, conmuni gati on  system
conprising a EBTITE 55t ot FoRt Bnidd THE S 3&%%/ %YE at'6n %%ljc%nﬁtﬁur@a 0 Perform

transm ssi on/ recepti.on of il e sendi ngwand recei ving an automatic

reheat request"®* @lﬁﬁgg 12“5? at ?%?‘F%%ﬁ?lr%? ng® ﬁﬁsm 1*‘Lo|mng tr}PF?an Tt
transmtting sclg under_a re eat r equest from nﬁﬁ ﬁ tion so
that a requi re%aré v"ﬂwg qu%r?fii? T%lng ti'§Fi%Ed at “Fﬁ@ BF @’st §'on, based

on a receivin quall not.i fi y. t he | e stat.-on Further, the

present inventi'on SProvi des: uef ojr? hs?ﬂoéaianf%§llméllmrmvtﬁ U$:stdtSon in a
bi | t t at d

Stati o and ogNFIg &F tio%&%%?ﬁ%é%%ﬁ% Ea 8PP Pt o a 5T Gt whi |

sending and 25 receivi ng an_autc repeat Hes t he. mobi | e statl on
4 i 153

conprisi ng: reé&EViTng quaf Tty ﬁ%]a% J neans récelving qualf

even 1f the transmission power from the base station
1s minimum. Namely, since the signal is transmitted at
the minimum transmissicon power from the base station,
10 i1t is feasible to reduce the interference with the
other mobile stations not receiving the signal under
the repeat request.
From the viewpcoint of improving the receiving
quality of the signal received at the mobile station
15 even 1in the multicast transmission of transmitfing an
identical signal to a plurality of mobile stations,
the present invention provides, as set forth in Claim
37, the signal ftransmitting method wherein when the
base station transmits an identical multicast sisnal
20 to a plurality of mobile stations, the base station
determines a number of at least one radic 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 bhecomes a predetermined wvalue, and also

determines a transmission power ¢f the radio channel,
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1 6 NOV 7005 for neasuring a receiving quality of a radio signal {rgapsmted
fromthe base station; and receiving quality notifying means for notifying
the base station. of the receiving quality of the radio signal thus 5
measured. The present invention will become nore fully understood fromthe
detail ed description given hereinbel ow and the acconpanyi ng draw ngs which
are given by way of illustration only, and thus are not to 10 be consi dered
as limting the present invention. Further scope of applicability of the

pr esent inve&oggﬁ g&lhog§%9gﬁaggga%gﬁgegggglgg%iq%;%ﬁé% odescription given

herei nafter. wever, 1t sho rstood that t etail ed description

and specific 15 exagples,oubiLe.kodhcating eetertad enbod ment s ofcy, { he

i nvention, are given wa l ustration on si née various changes and

Todi 1 cat i ons W (i 0y, e s SPLELE ANGscOPe_QLLhe, Laventin wibl. hecore

apparent to those skilled in the romthi escription. A

mobi | e communigati on. syStemaccoLdiagoto they,present LAyentipn is.,,

configured, as set forth in aim 53, so that the base station conprises

Lo ool o JeL L g e L0 SELATIG 2 EARLOST SR - s
of notificationcfrogibthe 33:-1,8 NOV-2009,1Q - number of a radio
channel that can Dbe assumed to have the greatest
number of repeat requests from the mobile stations,
out of channel numbers with receiving qualities within
10 a predetermined range, notified of by the respective
mebile stations.

Further, the present invention provides, as set
forth in Claim 39, a mobile communicaticn system
comprising a mobile station and a base station and

15 configured to perform transmissicn/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 signal transmitted from

20 the base station; and recelving quality nctifving
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 qualitfy 1is

satisfied at the mobile station, based on the
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nobil e station; and signal transmtting neans for transmtting the signal
under the repeat request from the nobile station, using the radioqr yupge
determ ned by the radi o resource determ ning neans. Further, in the nobile
conmuni cation systemas set forth in Caimb54, the transmtting neans
transmts the signal by using radio resources ir. decreasing order of the
nunber of repeat requests from the nobile station. In the nobile

comuni cation systemas se- forth in claimb5b5, the radio resource is at

| eas- one antenna, directivities of at |east one antenna, a radio channel,

a transmi ssi off SFELHITEr WWRtREY &P C1ES/bI Fat Pond et MIrese Her'e Athe ant enna

may be a 15 single agtenna,or gﬂflurajit¥,of antennas, and in the case of a
plurality of antennaSSh&ioRglfsett™M ettt FESTER tAfe FeSpebtite dnt ennas

nay be different fr?n1each,other. The transm ssion path is intended for a
situation in whi*ch a sﬁjhaﬁlﬁéefﬁnﬁndFFQEtIQh?réﬁgﬁPﬁ%e&qﬂW¥Q%QﬁHﬁQ%astation
as a relay station (multihop connection). BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1is a bPFJCkeHi &4t artof & CohvEnt FoRalM mobi L8 cotiuntEat iow-§fstem Fig
2 is achart for illustrating the cooperative operation of the conventional

mobi | e 21 6 NOYOTOGS ‘5Eomitf CatS RSyt W IFE t fe alfoRafié Pépedte request .

Fig. 3 is a block diagram of another cqnventi onal , _ ,
recelving quality 1s on the mcbile station side in the

former or on the base station side in the latter, and
they both belong to the same technical concept.
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 Dbase

15 station comprising transmitting means for transmitting
a signal under a repeat request from the mobile
station so that a required receiving quality 1is
satisfied at the mobile station, based on a receiving
quality notified of by the mobile station.

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

Z25 receiving an automatic repeat request, the mobile

station comprising: receiving gquality measuring means
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nobi | e conmuni cation systemw th the automatic repeat request. Fig. 4 is a
chart for illustrating the operation of the conventional mobile 1gyov 2004
comuni cation system Fig. 5 is a block diagramof a nobile conmmunication
systemin the first eirbodine-rt of --he present invention. 10 Fig. 6 is a
chart for illustrating the cooperative operation of the nobile comunication
systemwi th the automatic repeat request in the -first enbodi nent of the
present invention. Fig. 7Ais a diagramfor illustrating the 15 procedure of

data transm s%io(%n |eaéallplpilri1 catai on, oefi‘;_hne T[glgllsi%ste %nd Fi ’(rg 73 aql agram
for illustrating the>proctdir e Bf°dat’a” t Fifsmi-gsi ®h i'n BPprT cati®if of t he

CDM system Fig. 8 i.s.a blaock diagram,of_ a npbile 20 co ni cat.ian systemin
t he second en%% Prsr%lrll?t(%fj t%gromprgtgleent k|Dan§/eent|Sb‘F|l.:l|°—Jilg. @ngguge(?ﬁalr"ilnfgor
illustrating the ;¢ooper atld ve operatio rof nobi | ni cation system

t he co
wWith the autofafic¢ FepSar reffesttdiy the secohd’ *2% gﬂ%o FiEnt 6f- the present
i nvention. Fi ¢ 10, i s A bl .ovp.k di gl%raelnftof %fm)p}iulae di ;1 6 Nov aégo h
comuni cati on 'sys em i'm e tH r & émbodi nent _c whi Th-C t te Eignal- *1°
transmc:tting pethod gf the present invention is applied. Fig. 11 is a

fl owchart sho%eﬁﬁufﬁ operation in

The present invention will become more fully
understood from the detailed description given
hereinbelow and the accompanying drawings which are
given by way of illustration only, and thus are not to

10 be considered as limiting the present inventicn.

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

15 examples, while 1indicating preferred embodiments of
the invention, are given by way of illustration only,
since wvarious changes and modifications within the
spirit and scope of the invention will become apparent
to those skilled in the art from this detailed

20 descriptiocn.

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

25 satisfying the required receiving gquality at the

mcbile staticn on the basis of nectification from the
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5 the third enbodi nent of the present invention. Fig. 12 is a bl ock di agram
cf a nobile communication systemin the fourth enbodi nent to which the
signal transmtting nmethod of the present invention is applied. %qwgwg

is a flowmchart showi ng the operation in the fourth enbodi nent of 't sent
invention. Fig. 14 is a flowhart showi ng the processing procedure of
determ ning a nunber of a frequency channel and a transm ssion power of the
frequency 15 channel in the fourth enbodi nent of the present invention. Fig.

15|sad|agra oW n n examle of . re e|V|n |t|es of respective
frequency chanlf g %ggd‘ﬁndf o1 | & sgtft qtf‘%t%e ano%r--ﬁtapesnb Trent of

20 the present |nv%H%%on #% 16 is.a %tock qbagr amof a b from
communi cat i on sﬁ%tentlﬁngh f?ng Abodi HEdt 16 whfehs tﬁ€q§|éﬁm
transmtting %Eﬁ%he prgsg invention i appl$i§% 25 DESCRI PTI ON OF
THE PREFERRED Frist® %hbodu %Jeﬂ?] 2005 SfE 19T st
enbodi nent of the gn% ntlon res . be dgf%ﬁ;bed Wth -reference to
Fgs. 5to 7. CFhé %B ¥ O&Iaﬁ%ﬁ)’[ IOI f&és em&ﬁué])gaﬁﬁaélsl n which a
base SE?tIOﬂ IS equkgggg mnth t base stﬁtlo% 5 ant ennas, but i s noted
that tHe present inv ik cjarn 8 s U RN | SCET W A nﬁYr’BE? of*base
station set forth in Claim 54, the ransmitting means
transmits the signal by using radioc rescurces in
decreasing order of the number of repeat requests from
the mobile station.
10 In the mobile communication system as set forth
in Claim 55, the radio rescurce is at 1least one
antenna, directivities of at least one antenna, a
radic channel, a transmission path, or elther of
combinations of these. Here the antenna may ke a
15 single antenna or & 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 1s
intended for &a situation 1in which a signal is
20 indirectly transmitted via a mobile staticn as a relay
station {multihop connection).
BRIEF DESCRIPTION COF THE DRAWINGS
Fig. 1 1s a block diagram of a conventiocnal
mobile communication system.
25 Fig. 2 is a chart for illustrating the

cooperative operation of the conventional mobile
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antennas. First, the configuration of the nobile comunication systemw ==
be general |y described. As 10 shown in Fig. 5, The mobile comuniicRlionM)
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,
a; a plurality of i5 transmtted/received wave splitters 4 provided
corresponding to the respective antennas; an antenna switching unit 109 for
switching the transmtted/received wave splitters 4 one from another to
use either one; an ARQ processor 102.§£n{%gure to 20 performvarious

processes i ncl UG &% préless Br™ att EHEOBAFOF- J@tp@@ttab“leeqlbeasr?ty such

as the CRC or the o.the data ent er dataln termnal 6,
a process of retranér]ngtt ngd>a s:Dgﬁal agrréasrbé)rfseaqlg @dﬂeas]t from
the nobile statlo; rocess of nof:lfy ng.a transmtter 103 of use of an
ant enna based "6 'ai a e Frqidst " and Co Ot 38116 "RV BB - he

transmtter 103 confi gured to swtch output of the antenna swtchi ng uni t
109 and transmti'§&ta from' the ARQ processor 102 and a recei ver

configured to receive data fromthe optsid h th base st |on
;rjs Eég t% *Fatth Ct}barf%ey g% rmgl ¢ FRENfobi9e station

antenn 7, 8 and f
LLL compri ses o ol L8,%4at.90 .124L8192 %émm%ntlrc%%@r} gl geei ved wave

Fig. 5 is a block diagram of a mobile
communicaticn system 1in the first embodiment of the
present inventiocn.

10 Fig. 6 is a chart for illustrating the
cooperative operation of the mobile communication
system with the automatic repeat request in the first
embodiment of the present invention.

Fig. 72 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 block diagram of a mobile

20 communication system 1in the second embodiment of the
present invention.

Fig. 9 is a chart for illustrating The
cooperative operation o¢f the mobile communication
system with the automatic repeat request 1in the second

25 embodiment of the present i1nvention.

Fig. 10 is a block diagram of a mobile
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receiving quality neasuring unit 118 configured to 10 neasure a receiVing
quality of a received signal' for neasurenent of receiving quality.and
"3tcLe --he receiving quality in a nenory 119; a receiver 12 con‘?ﬁ&@&é@ﬁbto
receive a signal fromthe outside through the transmtted/ received wave
splitter 16; an 15 ARQ processor 113 configured to performthe error
de--ection using the CRC for the signal received at the receiver 72 and
output data froma data output termnal 14 and also configured to, with
detection.of _an error .out-gutt--c.a % ansmitter lc notifjcation of a 20
repeat request FBHIrFEEFaREni eSS of " r é@i& - RN e hu ke T base
station antenna with.a hjgh _receivin quality;., and_.a transmtter 1S

confi gur ed tot%Fr anijrﬁrfai-thetrr?&\tsﬂ‘ﬁtctdtqiqon @813:5%% r8peat “FequéstSaTt the
nunber of the base_ _station an'tstenga with the high ~)5 receiving quality from
the ARQ proces88FI3°1THE BPELARE enbodi ment will be described 40 1 6 NOV

rovever, a5 expl | ci {19 Sated i h GIAITEaT0, SE Tl Sae pBeeTBr 6-To i oy as
Sum of Zan- i ne &1 For BAES” BEREFTBAG 2ot B8 BoRer" ™ LrachirEr + 1) a value.
obt ai ned by di vi di ngig sil%nal. ower t%}/c;tce S rinaof ,an i g.erfer ence .power. and
a noise power (i.e.;”S/I(I'+ I\f)§) an error- rate”7a?™ i Kel i hdod aicned in
decoding of er.rar, 6orLeton 10,6008 &N IR 0 B0 M EALO 1 e
the signal transmitting method of the present
invention is applied.
10 Fig. 13 1is a flowchart showing the operation in
the fourth embodiment of the present inventicn.

Fig. 14 1s a flowchart showing the prccessing
procedure of determining a number of a freguency
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 gqualities of respective frequency channels
at each of mobile stations in the fourth embodiment of

20 the present invention.

Fig. 16 1s 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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obt ai ned by despreadi ng of spreading code, or a conbination of two or nore

out of these. The following will describe the operation of the nobile
comuni cation systemalong Fig. G 15 At the base station 101, dataNaddilessed
to the nobile station 111, entering the data input termnal 6, is fed into

t he 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 permt detection 20
of an error occurring during transm ssion, thereafter stores the data, and
outputs the data to_the _trapnsmtter, 103 (step,1). Prior to transn ssion of a
transmtted signal c?%le tﬁérFﬁpu‘?mlﬁ‘%é %he Otfartri“ﬁi tPEFS908 st YThes°the 25
out put of the antenna switching unit 109 to the first base station_antenna
and out puts a"‘s]ir}gln}l’ef ?S‘irlﬂiecg WT{LQ/ 586°5°hEas P edert of° r%‘%g vi ng*qual ity
therefrom The signal for .neasure t of receivin uality is transnuted
through the t PEfSHtT &0/ ¢ceived iy SPFFTLRF 47a d:%mPrlﬁmltIhé”bfjicr t3 base
station antenna 7 to théa, nobile 5 station 111 (steﬁ 2). At the nobile
station 111, tHeSsighal - fOt heasGeHEREDf Fhdei vig qlasStty S F¥d* t hr ough

the transmtted/receiv wave splitter intao the receivin uality
measurihg uni tan%fé\nalshee?%ceil irﬁfp Ii(ﬁ%aﬂal%?‘ﬁ; SuPiFRGeani t11 egiﬁfeoo{%ur es a

recei ved power_val ue of tgggﬁiagnal far_.measur enent of £e%ei Vi nﬁgcatqiuoarli ty and

stores the rel@ved pover tg§ g/Lth any nhumber  of "base
antennas.
First, the configuration of the mobile
communication system will be generally described. As
10 shown in Fig. 5, the mobile communication system 100

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 cne from another
to use either one; an ARQ processor 102 configured tc
20 perform wvarious ©processes 1ncluding 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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receiving quality with the use of the first base station antenna in the
menory 119 (step 3). 15 Next, the output of the antenna smﬁtchingntgig #@9
is switched to the second base station antenna and a signal for § FJ nt
of receiving quality is outputted. The signal for neasurenent of receiving
quality is transmtted through the 2C transm tted/recei ved wave splitter 4
and fromthe second base station antenna B to the nobile station 111 (step
4). At the nobile station 111, in nmuch the same rmanner as above, the signal

or measurenent,of . 2d r Vi qual ity js fed through th .
transnitted/réggi&éénﬁggg%gﬁlﬁgPefgﬂé% %3?4r&?4§W1LanEﬁE§805OFé§¢Ebing

quality measuring.upit, 118,10 masure g, Leceived pover yal ue thergof  and
the received power “value s stored as’a receiving quality wi TRt he' Suse of

the second baﬁEngﬁ%é?ﬁsg&% e%ﬁfz ’joP aﬁn{éﬁeggnfége%%gr. 55 ( Séoerpfifg%f%%g%{ogaf ter,

as shown in Fig. e"outp nt énna Sw tching u

switehed to the tirst base station Antenna 7, and the,transmtied . sf gnal of

the data is outpuaftéd. e transmtted Si gna ransmitt rough the

transmc:tted/r i ve, spl it ter d e firs ase statiaqn
antenng 71to gﬁgeﬁg F|§@s§%t?%§ %%fdﬁgﬁg% %%gg}%g S%H%egﬁgs%%ﬂ&§ %Q%
application of ;the TDM (Tine Division Miltiple; system but it is also

The mobile station 111 comprises a mobile station
antenna 17; a transmitted/received wave splitter 16; a
receiving quality measuring unit 118 configured to
10 measure a receiving gquality of a received signal for
measurement of receiving quality and store the
receiving quality in a memory 118; a receiver 12
configured to receive a signal from the outside
through the transmitted/received wave splitter 16; an
15 ARQ processor 113 configured to perform the error
detection using the CRC for the signal received at the
recelver 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 configured to
transmit the notification o©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

49



15 possible to apply the CDM (Cede Divis-on Miultiple) system In this system
as shown in Fig. 7B, signals for neasurenment of receiving quali t iggveligpr ead
by spreading codes uniquely corresponding to the respective antennas and
trereafter the signals are 20 transmtted fromthe correspondi ng antennas.-
The nobile station receives the signals, despreads the signals by the
spreadi ng codes uniquely corresponding to the antennas to obtain received
power s, correlation val ues, or the like, and can use them as receiving 25

qualities. % foIIo%g wi || cont.inue . the descrkptlon back 43 1 6 NOV 7005
into the appli€ati 5§se oﬁupﬁé’sfﬁlgl system” “A° theé $hobit e Stati'oh L1, the
received signal is Q the transm tted/recei ved wave s jtter 16
into the receF@&Flffd ?ﬁ&ﬁﬁ §'gRafl ' r 88el V& l&ﬁ%ﬁﬁé %&%%]Jb 1% s fed as

recei ved data |nto the ARQ processor, 113 (st t he A prccesscr
113 perforns ‘the error d%{'%gtl 6%'35}37 g ?ﬁ% SX/hérF nggeer?eocr €55 Ykt ect ed

in the received a a herelgHe Eﬁ recej ved gata i,s outputted fromthe data

out put 10 terdH F ¥4 Bng? enén lgﬁdépﬁlﬁélcéFrﬁﬁe B4t i s sent
t hrough an upgln 21 to th %rocgssor 102 of the base station 101 (step
8 and step 9). E%é%ﬁ“s? ?Bn &R °DE Sc I GFur &4t 6, "6n SEnéC"6dcasi on of

from YLE%BEHEJ ot ?@/?ﬁlf, Fita"The Burbit SoFromitholti ot baces @ CIes!
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 decoding 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 maore 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 toc the
mobile station 111, entering the data input terminal 6,
is fed into the ARQ processor 102. The ARQ processor
102 zattaches the error-detectable parity such as the
CRC or the like to the data so as to permit detectiocon

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 cutput of the antenna switching unit 109 to the first

base station antenna and coutputs a signal for

41



station antenna 7 and the second base station antenna 8 into the?rmeddi gy 5
and perform antenna reception in the diversity systemof two branches,
thereby 20 inproving the receiving quality of the uplink. Then the AR Q
processor 102, receiving the notification of the arrival acknow edgenent,
deletes the data stored for retransm ssion (step 13 and step 14). Wen at
step 8 an error is detected in the 25 received data on the other hand, the
ARQ processor 113 searches for a nunber of an base station antenna with 44 1
6 NOV 41T, th%ehiS t}eegn :?%c%ifvei ng . U(;I11| it 1a ii‘te" ,{ghre i gher T{eeceiiveda power
val ue stored i1 e HENGr Y 118 “Cand Dt But's f he ' Timber “of the base station
antenna together w th_a repeat request .for retransmssion of 5 the received
data to the t?ﬁﬁén???%?ri%gnghéyFtffﬁﬁﬁ%ﬁn %%a%éﬁés fﬁeﬁ%ﬁﬁ%ﬁl %ﬁ%est of
the received. data and_the nunber. .of the base station antenna throu t he
uplink 21 to Fh§9M§§;ﬁ%ﬁegggpsfdf%gﬁﬁﬁﬁg %ﬂ%fs?%YFoféﬁﬁi %ﬁegld% tepll,
and step 12). _The pr.eocessor 102 eceiveing the_notification .of the
repeat request’” i rA@% ngtlirfsi%es e FF%%%%nt B S103 df 1ichetgﬁt ét}?nbaﬁh%nber
requesggd by the nnbihﬁl 3%%%§05§111, and the transmtter 103 controls the
71 SO a

ant enna smﬁtcﬁﬁﬁ&lﬁﬁi ‘to b~- ready for 15 tranm ssion through

the use of the anteppa t he bhile station . Then the dat.a under the
repeat request is rg'rakgﬁitgg’qgfbn1 %%@%%ﬁen%%%feqﬁggte&lﬁyaéhe:%%%iIe

station 111 (%%%Bu%%m%ﬂq §$6Qe%%Hving quality 1is fed through the

transmitted/received wave splitter 16 into the
receiving quality measuring unit 118. The receiving

10 quality measuring unit 118 measures a received power
value of the signal for measurement of receiving
quality 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 ocutput 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 recelving
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



Since the ARC , processor 102 stores the nunber of 20 the antenna rg%uesh?d
by the nobile station 111, it becones feasible to transmt new dat & NOV 200
addressed to the nobile station 111, entering the data input termnal 6

t hereafter, through the use of the base station antenna with the higher
receiveing quality at the 25 nobile station 111, w thout thwe need for
transmtting the aforenentioned signals for neasurentn of 45 1 6 Nov 2005 S
receiving quality fromthe base station 101. According to the first

enbodi nent as rdesec‘riil%ed %bgvi%, the ssiugri%l adgllri ssgcﬂ to_t he m)sl?j | e station
111 is transfitred fromithe ‘Base"SERtTon S0 thr odgR the BS2°oftHe antenna
with the receivin ual i t rel.atively better, bhased on the_receivin
qualities of 1 ceeqéf%éiﬁ %‘X%aéfﬁﬁg a%g?ﬂ%oérbbia S sﬁ%ﬁi 5ﬁcfﬂ’;9%ad%o‘f‘?
feasible to inprove the receiving quality.of the.sicna_.at .the nobile
station 111, B}:fllblreevlesntSE%ree oasre%eif.e%?%ﬁl%? rqgﬁlgéts:yr &dudst < S rom the nobil e
station 111, tanréd tsgcgngangéa éhe tahtr.oourgh%l{tteqnét he mﬁgge I,1con’rruni Clr i on
system 100. The above described %the Transm'ssion of t si%rﬂ%fg fJO
measur nt of Srt%cei5 ing quality prior to 15 the transm ssion of data, but
t he preéesent in(ventpl on ‘can al so be substantiated without the transm ssion of
to signals for neas n f receiyjing.quali pri-qr f.,0 the.data

APEGTRA el M, "By 3 dont Lgur aCion Uher SiH 'S

tran_sm' Ssi on, as sta im con urati’‘on the” hobi |l e
station 111 r&€¢& V&R-enna switching unit 109 1is switched to the

is thus

first base station antenna 7 and the transmitted
signal of the data 1is outputted. The transmitted

10 signal is transmitted through the transmitted/received
wave splitter 4 and frcm the first base station
antenna 7 to the mobile station 111 {step 6).

The above described an application of the TDM

{Time Division Multiple) system, but it 1s also
15 possible tc apply the CDM (Code Division Multiple)
system. In this system, as shcocwn in Fig. 7B, signals

for measurement of receliving quality are spread by
spreading codes unigquely 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 corresponding
to the antennas to obtain received powers, correlation
values, or the like, and can use them as receiving
25 gqualities.

The following will continue the description back

43



20 a synchroni zation signal, a signal of annunciation 25 information, an

i ndividual signal to the nmobile station, a nulticast signal, or a?6RN0Y 2003
conbi nation of two or nore out of these and al ways updates the contents
stored in the menory 119. The present enbodi ment can al so be applied to the
nobil e station functioning as a relay station instead 46 1 6 NOV 2005 of the
base station, supposing the situation of multihop connect-on. In this case,
the nobile station 1.11, which is a transmtting station of a repeat

ae Tty o1 at POV A GHGISEE U PR Fatecal B ot S °'”L39d2§?ghit?EStL°”
he base Stat|an 105 WHFoR %ﬁ&”‘% "EmER Ltlig Sat Bie Wit He Fihats
2 oi ni ng mObITE StHY BTk akh 1 %Qf%ﬁ%ﬂ 4Zﬁ”ar" S%%%éfkﬁﬁeﬁé'StEQ PO
Eﬂﬁ??ﬁﬁ@“ﬁgﬁﬁﬁﬁé '%%ﬁ%uﬁ%%y “Hond

mbodi nent of th t t be d ed with t
o, 87 The preseitSemot mht B depcrabed i1 el arepge o

transm ssion “h%E%%%thguP?S?s%%%tL%. Then the ARQ processor 113

performs the error detection using the CRC. When no
error is detected in the received data herein, the
received data 1is outputted from the data output
10 terminal 14 and an acknowledgement of arrival of the
data i1s 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 recepticn in
the diversity system of two branches, thereby
20 improving the receiving gquality of the uplink. Then
the ARQ processor 102, recelving 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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transmts identical data (which will be referred to as nulticast data
present enbodinent) to a plurality of nobile stations and a confi%urat

wherein an autonmatic repeat request is arranged so .5 that notifi

repeat request is given only when an error is detected. There exist a

athly

in the
i on
nligf a

plurality of 16 Nov 2065 nobile stations receiving the nulticast data, but
followng will describe the operation of only one nobile station

t he
t hem
ot her

base station
entering the

It

is a mtter of course that |like operation is carried out at

nobile 5 stations being nulticast targets omtted no descri be.

, icast . 1to the nobil ti _
208, mijionst Sukaadd cosed, o (he Bh s phationn g

ata 1 nput term na , |I'S

ARQ _processor-202,stores, Lhe JalL case dat a:fore A0 tetransn ssi on. i

menory 210,

thereafter ‘attaches 15 the CRC to the data an

performs

error-correct,gn.cede .coding, fhereot: and,furgher attaches inforamtio

a nunber

of a basSe station antenna used for transm ssion and then out

out of
t he

At the
. "The

t he

n about
put s

the data to thggctransmifter 3. hen theqbransmidt et 3, canttalsohhe,c ant enna

swi tching unit

09 so as to Inmp' enent transm ssion fromthe antenna

i ndi catsed by the informald onjon, the nunber of .the base station antgnn

attached. The transmtter 3 nodul ates the input 20 nul t=cast data Int

transmtted signakn(puiti cast signal) and thengafiter outputs the signal to

t he

10

15

25

received data and the number of the base station
antenna through the uplink 21 to the ARQ processor 102
of tThe base station 101 (step 10, step 11, and step

12). The ARQ processor 102, receiving the notification

of the repeat request, first notifies the transmitter

103 of the antenna number redquested by the mobile

station 111, and the transmitter 103 controls the

antenna switching unit 108 so as to be ready for
transmission through tne use o©of the antenna to the
mobile station 111. Then the data under the repeat
request 1s retransmitted from the antenna requested by

the mobile station 111 (step 13 and step 15).

Since the AR(Q processor 102 stores the number of

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 use of the Dbase station
antenna with the higher receiving quality at the
mobile station 111, without the need for transmitting

the aforementioned signals for measurement of
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antenna switching unit 109. The antenna switching unit 109 is configured to
be able to transmt the multicast signa through the transmtted/received
wave sp itter 25 4 and iron the base station antenna correspondi nghNoV Jilhe
af orenenti oned nunber information (eit:er the 48 1 fi NOV 2005 first base
station antenna 7 or the second base station antenna 8). In the present
enbodi nent, it is assuned that the antenna switching unit 109 is controlled
so as to be 5 able to transmt the nulticast signal, preferentially using a

ctati one. bel ng rRe IR FEASt | Arget &2 NSy S BEFGTE DU puLLing he
mul ticast data to the transmtter 3, the rocessor, 10 202 searches the
i nformation stored ri“th lﬁgm)fr?/ f%@ ?b;éFS§WWq oﬁsor????%r er of
Tobi o Stat| ORSC"End Con T VS 1 hECARFBRRG S 1 ORT MBCPinEL 100 65 anto.
o the nunber i° THE TEHoTSF 216°PE (4B 107> stetg eor? bobondoAces t bt ween:
t he _nu:goers of requests Lromthce nobi | e, tations and the numbers of the base
statior antenrds. At _thE frobi1e Stdt i off 5%1 _otnh‘? he®6tR&Y *Rdnd, T4He" %0
il cast STonsl Lesglted sl (he aobll e, o phLon. antene AT Unguanthe
the receiver 12 .The necglouel, b2 dempdul ates Lhe recelved,  .ng it
is thus feasible to improve the receiving quality of
the signal at the mobile station 111, fto prevent the
10 repetition of repeat requests from the mobile station
111, and to enhance the throughput of the neobkile
communication system 100.
The above described the transmission of the
signals for measurement of receiving quality priocr to
15 the transmissicon 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 individpal signal to the mobille
staticn, a multicast signal, or a compination of two
or more ocut of these and always updates the contents
stored in The memory 119.

25 The present embodiment can alsc be applied to the

mobile station functioning as a relay staticon instead
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mul ti cast signal and outputs the denodul ated signal as 25 received nulticast
data to the ARQ processor 213. The ARQ processor 213 perforns tqe @ﬁfﬁﬁ%ng
of error 49 1 6 Nov 2005 correction code and thereafter perforns t% e r
detection using the attached CRC. At the sane tinme, the ARQ processor 213
stores a likelihood obtained in the decoding of error correction code,
together with 5 the information on the nunber of the base station antenna
attached to the received nulticast data, _n the nenory 119. The foregoing

| i kel i hood can :be .the  nunber correc bits in,the case of. the error-
correction code c&g?hg %ﬁ%m)?ﬁ%tﬁﬁébk %gg@gé%gﬁ aékfo Fﬁguﬁ%ﬁcgbdéT'the RS

code, or the like.of agiRlilqdn e case of Lhe gonvolurional, code. Wen

t he foregoing error Ion w § noerror e received

mul ti cast dat%iéggﬁwﬁﬁgh pggpegsoa%%%ﬁF?ﬁ£Py&s g@gt{gceiggd gnnééég% dat a

from 15 t he dat put term nal out “transm ?ing any ‘si‘gnal to the

base station all. .an error . i etected_ in_the received nulticast
%g#g%%t p%%ﬁ?@%%%iﬂ%ﬁg l&éngiélgs e lSEF ge C&ls

data on the Rand, essor Sear ¢hes i Nfor mati on

stored gn the egocy 119, fon J he 20 JnformaLi gn gt .the nunber. of Lhe base

station antenna” w th~t he highest receiving quality and outputs

i nfor mati on onthe ayrher af ‘the base statlon antenna yJogether g th a repeat

request for retransm ssion of "the received nulti e transmtter

15. The 25 transmihtes:ln tJANSM LS thenhereat foauest seL-4Re (re1ay
station). Similarly, the base station 101, which is a
transmitting station of the signal according to the

10 repeat request, preliminarily identifies existence of
an adjoining moblle statlion 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 seccond embodiment ¢f the
present invention will be described with reference to

Fig. 8.
The present embodiment will describe an example
zJ 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 1s arranged so

25 that notification of a repeat reguest 1is given only

when an error is detected. There exist a plurality of
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received nulticast data and the information on the 50 1 6 NOV 2005 -unber of
the base station antenna through the uplink 21 to the base statiqn ﬁ@%-uﬁ“
the base station 201, the receiver 5 receives the repeat request o? g ’
received nulticast 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 PRQ processor 202, as described previously, neasures the nunber of
requests for the nunbers of the base station antennas requested by the 10

mobi e stati ofs,.stores, Lhe, £oLLespoRdences bejmeen, i hepyrbers of, she base

0
station antennas and nunbers o ations requesting the

respective antenngs.d n.the mRgary 210, .and, Q0. Lhe gocasionof oo

retransmtting the nmul'ti cast data thereafter, ansmts a,

preferential | y using éﬁéetibo%\seoﬁt aklopgntenna w t% f.oe. greatest, er of
g W

requests. The follown | “descri be the cooperative opération o he base

station 201 ang 3 F?Llill-";re_al ipteyn Q{]ior{mpg '(?a?}f‘é&%ﬁt(é?“%h%o%é eerStn?c;[ -iolnes Ato D
as an 20 exanple herein With Teference 1o Fig. 9. The configuration of the

bl e 12U Ol A LtA DL oot al Ly e SR A e el Lhe bl

station 211 shown in Fi ey ar 1N which no

data is stored yet wp the mewor 219 25 provided i dihe hase, ofa1on, 201 and

in the nenories 119 provi in the respective no e stations.
to the mobile staticns 211, entering the data input

terminal 6, 1is fed intc the ARQ processor 202. The ARQ
pProcessor 202 stores the multicast data for
10 retransmission in the memcry 210, thereafter attaches
the CRC to the data and performs error-correction code
coding thereof, and further attaches information about
a number o¢f a Dbase station antenna used for
transmission and then outputs the data to the
15 transmitter 3. Then the transmitter 3 controls the
antenna switching unit 1092 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 1nto a transmitted signal (multicast
signal}) 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 staticn antenna corresponding to

the aforementioned number information {either the



1 6 NOV 2005 The base station 201 attaches the nunber information of the
first antenna 7 to nulticast data, and transmts the nulticast datiah st R he
nunber information thus attached, to all the nobile stations 5 (the nobile
stations Ato D) as nmulticast targets. For exanple, let us suppose the
nmobile stat-ions Ato C detect an error in the received nmulticast data. Then
the nobile stations Ato C send to the base station 201 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-i is not stored yet in the nenory 119,
shoul d be used KincdaTfe M1t &1 GHRT det &t s M er¥dFOTH theS¢ ecei ved
mul ticast data, it transmts nothing to the base station 201. 15 At the base
station 201, tHEARG Froceés<or®!202 then neasures the nunber of requests for
the information on_the nunber of each antenna to be used for

retransm ssi on, fromt RESMEBIASENdt AT T80 GF BhESTEIed thaet restil ts of
the nmeasurenent, i.e., 20 information indicating that the nunber of requests
for retransmiEHERH roft tHe RecHhd tantehnas 8 8N iPdd S8ndBC t Aat onePShunber of
requests for retransm ssion from the first antenna_ 7 is zero, in the nmenory
210. Fot thi £téasdh, "hasalon Hife Toregothy Feshifds ot- 3 98- Rlalslr enent
stored in the nenory 2 J, the base station 2Cl transmits the nulticast data

to he retransM¥téd $2°35% ROVE1605 Fhérdihdit'er refedtéd 't tas* Wi ansmi tt ed

mul ti cast .
of requests from the moblle stations being the

multicast targets. Namely, before 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 ©f reqguests from the

mobile staticns, 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 1s 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 mcbile 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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data) to The nobile stations Ato Cfromthe seccnd antenna 8 with the
maxi mum nunber of requests for retransm ssion (this step corresponds to
"firs- 5 re-ransmssion” in Fig. 9). in the reception of the firsﬁb‘m]v”ﬁ-
re-ransmtced mulcicas: data, the nobile stations Ato C again detecP an
error, and then send a repeat request to the base station 201. A= the nobile
station A, an error 10 rate is lower in the reception of the multicast data
transmtted fromthe second antenna 8, and the nobile station A sends a use

request for use of the secon antenna 8, taqgether th the .notification of
the repeat ré&quest, & tﬁgd%as nsdteattl%c?ﬁefé%%*m % Bt'ter 18 hard,°at t he

nmobi |l e statio C,_an error rate i.s .| r n.,the reception.of the
mul ti cast dat ar&set?ércirqg)r% il“-lsiln%% %ggm %ﬁea#hlerdst@%tenr%at 7Fh%n(§gfﬁﬁusnm’tnheéy send a

R A e It

t he repeat request, € base station Ul

ARQ processor 202 .stores infornation tBJt he nunber o{é reguests .f.qr
retransm ssi or11: ro%?ﬁ%l@%c&gd an Oernnglg> glegrt(% & and -'th OHS%SF &ltr%equests

for retd ansmi scﬁlieona}‘%ﬁ%%%o%SU%rs& ean%%%%r? io% tgﬁ?je%ﬁwgi@r{g 210. For

this reason, base éres s of the above “rreasur ¢ 2005
Lo 0 A0 U TR 210 thea Do Shat Lo 2o | CRSTLLS L i 5L e (o
the memory 119. The foregeocing likelihood can be the
number of corrected bits in the case of the error-
correction code coding being the blcecck code such as
10 the BCH code, the RS code, ¢r the like, or a metric in
the case of the convolutional code.

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 tfransmitting 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 Dprocessor 213 searches the
information stored in the memory 118 for the

20 information on the number o¢f the base station antenna
with the highest receiving quality and outputs the
information on the number of the base staticon 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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t he maxi mum nunber of requests for retransmssion 5 (this step corresponds to
"second retransmssion” in Fig. 9). The nobile stations 3 and C detect no
error in the reception of the second retransmtted nmulticast data, and thus
they transmt nothing to the base 10 stat-on 201. On the other hjﬁgﬂmﬁﬂﬁ5
nobile station A detects an error, but it sends no repeat request to the
base station 201, because the base station antenna used for the transm ssion
is not the antenna requested by the nobile station A This is because in the
next i5 transmssion the retransmtted nmulticast data is expected to be

transmitted usipgdhe secpdiantenna 8 . equested by bhenmobid e statjon A

Thereafter, based on the results of the neasurenent stored in the nenory

21C, the base St atd o 20 LOLdransmAs the retransmtted nulticast data to
the nobile station A fromthe second antenna 8 with the second highest

number of requests hgrﬂﬁgrgyggngﬁggﬁbn(ﬁ@is %B@pr%%r %%Hoeﬂeée% Jdurd

retransmssion” in Fig. 9. 25 The nobile station detects no error in the

reception of the thigd setrgnspitted sy tﬂ&@éﬁv@@tﬁul§§cgzs 'Hg% 0fn; and thus

transmts nothing to the base station 201, thus conpleting t mul ti cast
transmssion farom EH%orFﬁ%%@oﬁt ationz0l By dhe epergLi on, as desgrided above,

it becones 5 feasible to inplenent the transm ssion of high-quality
antenna and the receiver 5 outputs the data to the ARQ

processor 202. The ARQ processor 202, as described

previously, measures the number of reguests for the

numbers of the base station antennas requested by the

10 mobile stations, stores the correspondences between

the numbers of the bkase 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 o¢f 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 1s 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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signals with the automati c repeat request of the present invention in the
transm ssion of nmulticast data. According to the second enbodi né,€ﬁ§@ i bed
10 above, the base station 201 transmits the retransmtted nultica # ,
usi ng the base station antennas in descending 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 thus feasible as a whole of the
nobil e comunication systemcc inprove the receiving qualities of

retransmtted multicgst dgggeai §@§§Eoﬂ“bbb? stations, to.decre é?e tota
nunber of occurrences of repeat tequests, and to enhance the ot al

throughput of the en H&Sé{?t%g‘ﬁ qufsaéﬂoa'rﬁteéﬂggsha@% %ﬁ&%dﬁa{%gé;og% nts

described the exanples in whi t he nobi ation transm e’ ant enna

use request fof use of, gne antapna qul.ofthe,plurality ol basg. station

antennas, but 1t is als possi ble in ase of a nunber of baseé station

ant ennas bei ng, s uj gled, , t 0, OPLOY A pcont | gur i 09,55 1,6 NOV. 2005, wher ei

the nobile station transnits an antenna use request signating two or nore

base station am%miv@t@t t38L £ eceiy ngs%ahu'&ggge@gﬁgg{cgma&}o be

used. 5 Incidentally, ile the present 1nvention can ioned as a

so-cal | ed diversify system wherein one Pase hationsuses plural -antgnnas,
site diversity Is

detect an error 1in the received multicast data. Then

the mobile stations A to C send to the base station

201 a repeat request for retransmission 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 memory
1138, should be used. Since the mobile station D
detects no error 1in the received multicast data, 1t
Transmits nothing to the base station 201.

15 At the base station 201, the ARQ processor 202
then measures the number of requests for the
information on the number of each antenna to be used
for retransmission, from the mobile stations A to C,
and stores the results of the measurement, 1i.e.,

20 information indicating that the number of requests for
retransmission from the second antenna 8 is three and
that the number of requests for retransmission from
the first antenna 7 1s zero, 1in the memory 210. For
this reason, based on the foregoing results of the

25 measurement stored in the memory 210, the base station

201 transmits the multicast data to be retransmitted
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known as a diversity systemwherein a plurality of base stations use one
antenna. 10 This site diversity has the advantage of great diverf hm 9@0
because of no correlation with shadow ng (variation of |ocal Q val ue),
but it has the follow ng di sadvant ages agai nst the fading (instantaneous
vari ation), though denonstrating sone 15 great diversity gain because of no
correlation therewith: the delay in control tine is too large to realize
't he satisfactory diversity gai n because of transm ssion of control signals

bet ween pl ur al t%f onsedNe LT LICI EECyré%rgﬂ\é‘inl'&’%%éusﬁuiégcgf@0

resources and evrces or the plura base stations areée reli m na

occupi ed for the ¢ ontgolkin ﬁ&gffet%aa%q%QF to Ege(insgg t %pug%ggﬁﬁation

When t he present nvent|on i's conbi nation W ove site

diversity, it rovFgg the effect of i n%&%ase€f56 %Qg gE%F y gain

thanks to the use ot t he pl ural ase stations agai ns t he

shadow ng. 3'¥%%£JH%A¥§E1&H t| og ., can Qe umddp# é#%(ﬁgor%%ned”pyggge

feature of the present nvent|on of us|n plura ennas 1 n one base

stationg sati ﬁﬂggﬂﬁ{g§AM@ﬁ srgy gain can be realized 5 against the
f adi ng. By app ying the site diversity to t he present invention as

described, it is feagjblg to attain the maximum diversity. gain,;dhe,present
embodi ment can al so be apﬁ ed t fh :gale station functioning as a rel ay
station InSte%thlcast 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 mokile
station A sends a use regquest for use of the second
antenna 8, together with the notificaticn of the
repeat request, tTo the base station 201. ©On the other
15 hand, at the mobile stations B and C, an error rate is
lower in the reception of the multicast data
transmitted from the first antenna 7, and thus they
send a use request for use of the first antenna 7,
together with the nocification of the repeat regquest,
20 to the base station 201.

At the Dbase station 201, the ARQ processcor 202
stores information that the number of requests for
retransmission from the second antenna 8 1s one and
the number of requests Zfor retransmission from the

25 first antenna 7 1s two, 1in the memcry 210. For this

reason, based on the results of the abhove measurement
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10 of the base station, supposing the situation of nultihop connectéon. dg
this case, the nobile station 211, which is a transmtting stat i onb HgV 40
repeat request, prelimnarily identifies existence of an adjoining nobile

station as rel
designating a
station). Sim
of the signa

ay station and requests 15 retransm ssion of a signal by
transm ssion path including the nobile station (relay

larly, the base station 201, which is a transmtting st
according to the repeat request, prelimnarily identifi

exi stence of 20.3p.40] o,Ni ng foalde Sfatjon as. . rebay, st akiogoand,23

responds to the repeat request by

ghating a transni ssion path inc

h bi | i i Thi - [ brd
the nobil e stagkgﬂsﬁgggaytaff?%%g?%nsﬁlgté mﬁgﬁ@?g?&@t]deﬁ tEFBSF%%g

of the present

I nventl on escri be rence to

11. 57 1 6 NOV,2005. The .present, enpodi rant, wihl gﬁ.ﬁ%@ he. @l fxaple i

the base stati

on transmts the signal to the no e station 1 n the nu

transm ssion system,.fig.,10 5.2, bl gek diggramof -the pobileg. 3

conmuni cati on

: i
systemin the present enbodinent, whic is generaﬁﬁyogo

of a bage statiop; 30L+and a, PObLLeast aty PmséégyndT%%ﬁ@gw@: 301

conprises an

RQ processor 302,  a transmtter/receiver 303, a signal

ation
es

| udi ng
odi nent
and
whi ch
| ti band

npri sed

i nput

termnal 304, @;basg)station antenna 305, 10 and a channel determ ner 306.
The nobile stat-on 3_1

10

15

20

25

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
station 201. On the other hand, the mobile station A
detects an error, but it sends no repeat réquest to
the base station 201, because the base staticon antenna
used for the transmission 1s not the antenna requested
by the mobile station A. This 1s because in the next
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
201 transmits the retransmitted multicast data to the
mobile station A from the second antenna & with the
second highest number of requests for retransmission
{this step corresponds to "third retransmission" in
Fig. 9).

The mobile station A detects no error 1in the

reception of the third retransmitted multicast data,
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conprises a transmtter/receiver 312, an ARQ processor 313, a signal output
termnal 314, a nobile station antenna 315, a receiving quality neasuring
unit 316, and a nenory 317. 15 The following wll describe the opegagydfid
with reference to the flowhart of F-g. 11. At the base station 301, a
signal addressed to the nobile station 31.1, entering the signal input
termnal 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 ti the

signal so as tHq perftkt he detect hepnehgan erEee aeedl risRg-duhi Ny,
transm ssion, thereafter stores the signal for retransmssion (T2), and

outputs the signal E@mgm@tgﬁgtr@@@”ﬂ&i@iﬁﬁﬁﬁ?i%%%p%%gss[Q% from the
transmtter/receiver 303 inforns the nobile station 311 of a transmn ssion

start 58 1 6 NQMLMGf,tihe Signal addressed --c the nobile station 311 and a
nunber of a frequency channel a frequency band -Dr ttansriss-on of the

signal (T3) and thepgafirer obepRsMbAS abheisidnaled 024H9e b 6 statdon 311
~T4) . 5 If candidates are prelimnarily knowmn for the ' 0 nunber of the

frequengy chamelsiiond he fgguensy: band thenshrarsehsyomofhthessigpal, it
is also possible to on-t the informng step of the nunber of the frequency

channel in theifgequency thandncOn dihemetdier hayhaat Adhedmbi ler statd on 3111
the receiving quality neasuring unit 316 continuously,

present invention 1in 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 reqguests based on the receiving gqualities of
signals measured at the respective mobile stations,

15 and 1t 1s thus feasible as a whole of the mobile
communication system to ilmprove the receiving
qualities of retransmitted multicast data at more
mobile stations, to decrease the total number of
occurrences of 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 mcbile station transmitted
the antenna use request for use of one antenna out of
the plurality of base station antennas, but it 1s alsc

25 possible 1in the case of a number of base station

antennas being provided, to employ a configuration
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constantly measures C/I (Carrier-to- inter fere ratio: _rterference pomer
raric) "Df carrier power to rd ividual channels --ransir-it-:ed f

base s7a7.ion 15 3'-'-, as tecefving qualities (Tl~, and stores -%IJ@luns
net ween nunbers of -frequency channels in frequency bands neasured, and
C/ T s of '"the frequency channels in the nenory 317. As descri bed above, the
rece iving quality 20 nmeasuring unit 316 continuously, constantly neasures
the T s o f individual channels or the like transmtted fromthe base

station 301. Therefoferpthe, kel ations: ane %&\A@gmtaedaéﬁd shelween pugbers of
frequency channels in frequency bands, and C1's of 25 the frequency

channel s i n t he. geams o317 gndtithe Apbide stati 0n SILL i1 {4 s.gonbhgur at i on,

59 1 6 NOV 2005 e signal addressed to the nobile station, transmicced

fromthe base stati ¢3QlL, k%cé@@%héedquém@ygg th@sd%mlén%léss’z%obeéhe
transmtter; receiver 312 (T5 thereafter the signal is fed into the 5

ARQ processor 3l13; :he ARQ processor 313 perfornms the error detection of the
received signal using the CRC. Wen no error is detected in the received

signal ¢NO at 16), the RRQ1/,068ss0s 813 outBULS tihe Jiecenved:n shgnal from
the signal output term nal 314 and al'so 10 sends an acknow edgenent of

arrival of theydeceived asianalothiough §heeuplipk s32Leko JherABC processor
302 of the base station 301 (T7). Then the ZARQ processor

base station uses plural antennas, site diversity 1is
known as a diversity system wherein a plurality of
base stations use cne antenna.

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

15 great diversity gain Dbecause o0of no correlation
therewith: the delay in control time is toc large to
realize the satisfactory diversity gain because of
transmission of control signals between plural base
stations; the efficiency is low, because radio

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

When  the present invention is applied 1in
combination with the above site diversity, 1t can

25 provide the effect of increase 1in the diversity gailn

thanks to the use of the plural base stations against
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302, receiving the notification of the arrival acknow edgenent from each
nobi |l e station, deletes the 15 signal addressed to the nobile station, stored
for retransmssion (T9 and T10), In this respect, it is also ppgsigh! ®ost o
enpl oy a configure=ion without the notification of the arrival

acknow edgenent (T7)1 wherein the process of detecting the repeat request 20
(T9) is provided with a tinme-out judging function and the operation of T10
is carried out when no repeat request is detected with-'"n a certain period

of TiMe. hen Al Lof.agennor issdstectedidn the recel vad. signal (yES ac

T6) on the other hand, processor Sends da repeat request for

retransnissicnhﬁﬁiﬁﬁ@% g%ﬁggg%bgg@Jbi?qgﬁghféggugg 1 @gg ﬁ%gg%%g%ink 321

to the ARQ processor ase ation and al so se he

channel deternj.ner,- 306 of ﬁ@?nﬁa§2u§5§tEﬂQe%%%séi%u &?g?%0££§gygﬂcy

channel in a frequency band wt e maxi mum out se neasured and

stored In the semuy At apd e Gilyotsthe feequenay, opannpl, (Th)s when

t he ARQ processor recei e repeat etermned at T9

whethersthe [ nslonal Ls.moopest segussty Wien:ad epepl. seayest [ [d

detected at the ermnation of 1 , the et'erm ner 336

bt e, UL Sl e an,: ke v g e fieion of
det er mi ner 306&1@@&1&“'@%@%5&%1{@ diversity gain.
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
multihop connection. In this case, the mobile station
211, which 1s a transmitting station of a repeat
request, preliminarily identifies existence of an
adijoining 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 staticn 201, which is a
ransmitting station of the signal according to the
repeat request, preliminarily identifies existence of
20 an adjoining mopile station as a relay station and
responds to the repeat request Dby designating a
transmission path including the mobile station (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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15 transm ssion power that the receiving quality at the nobile station 311
becones a required value, based on the C1 thus notified of (TIl), and then
controls the transmitter/receiver 303 so that the sicna_ under 1{B&QVriépeat
request is retransmtted by t-e frequency 20 charnel nunber notified of and
the transm ssion power calculated. Then the signal retransmtted fromthe
ARQ processor 302 is fed into the transmitter/receiver 303, and the
transmtter/receiver 303 infornms the nobile station of the nunber of the

f h i 25 | t i i T12 d
equency charnel Lo Lhe 25 Lt eaueny band uegd Lo g elcansplagion (112) and

thereafter transm the refransm ereto 61 1

The base s-a-i.on 301 also transiits @ new.sianal  adoressed tocphe pbi | e

station, entering the signa i nput term na ere by "using the

nunber of 5 tz‘?ﬁirlteﬁ?éé%ﬁcyi"%h%neéhé @n&l%a;nﬁggcgr%ﬁsﬁ@gi&pdsi%emt ransm ssion

power acquire above operati on. at'es are known i n advance

for the nunber of t@ggfreqléenpiys chg_nnﬂoizl}g t?ga{g(ﬁgﬂue%%y b?l%d Jor

retransm ssion, the bdse station omtst ormng step o e nunber

of the 4 requency ghannel; dn é%‘%érﬁe%e”@%}é LQSéjﬁ@danBrgsriﬁte%ﬁgr}sraﬁ%%kﬁ)n and

the nobile station receives e retransmtted Signa use - he

e e 1€ SSRLLIee  hec ey bepd e TR
channel in The fJaQuUency Hands11 . the base staticon 301 comprises an
ARQ processor 302, a transmitter/receiver 303, a
signal input terminal 304, a base station antenna 305,
10 and a channel determiner 306. The mobile station 311
comprises a transmitter/receiver 312, an ARQ processor
313, a signal output terminal 314, a mobile station
antenna 315, a receilving quality measuring unit 316,
and a memory 317.
15 The following willl describe the operation with
reference tc the flowchart of Fig. 11.

At the base station 301, a signal addressed to
the mobile staticon 311, entering the signal input
terminal 304, 1s fed into the ARQ processcor 302. The

20 ARQ processor 302 attaches the error-detectable parity

such as the CRC or the like tu the signal so as to

permit the detection of an error occurring during

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

informs the mobile station 311 of a transmission start
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As described above, the present enbodi nent showed the exanple using the
mul ti hand transmi ssion systemas an exanple rf the transnission $g0&nilh
bet ween the base 20 station 301 and the nobile station 311, and besides, is
al so possible to use the FDM (Frequency Division Miltiplexing) transm ssion
system the nmuulticarrier transm ssion system or the OFDM (Ot hogonal
Frequency Division Miltiplexing) transm ssion systemas a 25 transm ssion
system bet ween the base station 301 and the nob---e station 311. For

exanpl e, the haseristatigna62 LB NML2005 304 hspnoti fded :of, asnunbey of a

frequency channel and a receiving quality of the frequency channel 1n the

case of the FOM hnppshi ssi 08 sysigemrkei nghased] ofy az nuberf, asubcarrier
channel and a receiving quality 5 of the subcarrier channel in"the case of

the nulticarrigr trLansniission Ssyst emmdbeiqigused; ey ofna Mmubersof.an
ort hogonal subcarrier channel and a receiving quality of The orthogonal

subcarrier channglsnits tihe casgmof the-(FRMYansm ssion syst em pei ng used,
10 whereby the receiving quality at the nobile station 311 can be inproved

by the gperation simdarahaitRats iaréhepresetts.enbpdigent,. Ascordidg to the
third enbodi mrent of the present invention, as described above, the base

station 301 Lhgalcubat eset e doi@nsii SHAOhCOWesR taecach e waquired
receiving quality at the nobile station, based on the nunber of the

L{)giqrgncy chammed anthdhess &l of the Ergguencytchannelsnaid{ded oftdby the
omit the informing step of the number of the frequency
channel in the frequency band.

10 On the other hand, at the mobile station 311, the
recelving quality measuring unit 316 continuously,
constantly measures C/I (Carrier-to-Interfere ratio:
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 1in frequency
bands measured, and C/I's of the frequency channels in
the memory 317.

As described  above, the recei7ing quality

20 measuring unit 316 continucusly, constantiy measures
the C/I's of individual channels or the 1like
transmitted from the base station 301. Therefore, 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 1in this configuration,
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station 311, and retransmts the signal under the 20 repeat request fromthe
nobi |l e station 311, using the nunber of the frequency channel notified of

and the transnission power thus cal cul ated, whereby the nobile st ath0gnll11
can be prevented frombeing kept in the lowreceiving quality state because -
of fading or 25 shadowi ng. As a consequence, the repetition of repeat

requests fromthe nobile station 311 can be reduced, 63 1 6 NOV 1005 so as to
enhance the throughput. Since the retransm ssion of the retransmtted signal

is carried o%&lafter gpqngeo%gr_into th freqﬁgpcy o aqpel wi,th . the m ni num

transni ssion poWer fFromthe BASE SCAT on & 30" 1F i nt&tterence Can B¥ reduced

with mobile stations .31 bt regeivingthe retransaitted The presen
enbodi ment can 4’50 be app red to the  Tobilé station func?idhlng as a rel ay

station inste q% f .the base st.ation u S] the sitwation of .1i9 multihop
connecti on. I% IﬁﬁghCag%? & b e?%?a?ggn£gglﬁﬁﬂ%§ﬂ#g§?r TFansmtting

station of ar ea{ request,. ,preli ri identifies existence aof an
adj oi ni ng nnbfﬁe s'% %bnagé f% %ﬁﬁ%ﬁgil okhénﬁuﬁgﬁﬂ%sﬁg :éﬁfréPgﬁ_ggﬁhr_ of a

o qral by, deskanating & ts ansTissl o pah.Lpclug g L he OIS StalTon

(relay "~ statio ary, e base ion rs a rans

station of the Signaleacadrdi nge {o.Lhs. oneal Lequest, o prel Libnard y

identifies existence o oi Ni'hg “mobil e s on as a relay i on and

20 responds t%h%%eIﬂ§pg§£o£qup§§eg@E§g§iQHaEhﬂg ﬁ%ceived signal (NO
at T6), the ARQ processor 313 outputs the received
signal from the signal output terminal 314 and also

10 sends an acknowledgement of arrival of the receilved
signal through the uplink 321 to the BRRQ processor 302
of the base station 301 (T7). Then the ARQ processor
302, receiving the notificaticn of the arrival
acknowledgement from each mobile station, deletes the

15 signal addressed to the mobile station, stored for
retransmission (T8 and T10). In this respect, 1t 1is
alsc possible to employ a configuration without the
notification o¢f the arrival acknowledgement (T7),
wherein the process of detecting the repeat request

20 (T9) 1s provided with a time-out Jjudging function and
the operation of T10 1s carried out when no repeat
request 1s 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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transm ssion path including the nobile station (relay station). [Fourth
Enbodi ment] The fourth enbodi nent of the present invention 25 \gf”é)l bm
described below with reference to Figs. 12 to 15. The present N A
will describe an exanmple in 64 1 6 NOV 2005 which the base station transmts
a multicasL signal to each nobile station the FDM transm ssion system Fig.
12 is a block diagramof the nobile conmunication systemin the fourth
enbodi ment, which 5 is generally conprised of a base station 401 and a

nobi l e station i‘nk asﬁln t.he ttrlljer dp& od-vent des&gri bec .above. The base

station 401 compri'ses An P.RQ procéssor “402°°8°¢r ansti t tér / recei ¥82403, a

Signal | input Lermnal 4604, base, statian ant enpa 405, and,a. J0, chapnel

det er m ner 406. e no ation rises atr er/recei ver

412, an ARQ processor .41 Si l. output termnal_ 414, a bil e station
ant enna 415, a’f‘zcé?vitﬁlge %%??tfq%galgﬁri%jl u%i tnrﬂf%%,r and “a fr:'%e ﬁln 17. The

followng wl Ir%gaﬁ,?%;lin??nt ge 9 e:#ﬁ:}ﬂ B%n&h%itﬁob{ﬂe %g%ﬂﬁg_/iﬁg?é%ﬁ emin

the present e with reterence fo the owchar here -
exi st agplurallty, ol pobile siafions 1nA.group (ecelying, ong mil L gant
signal, but only one mobi1e station in the group Wt bé described bel ow
as a typical %r@)f.ofTh&eotg}eéng}p&; ecr%rg{épn&@)e.l ongi ng
When the ARQ processor 302 receives the repeat
request, 1t 1is determined at T9 whether the input
signal 1s a repeat request. When a repeat request is
10 detected at the determination of T9 (YES at T9), the
channel determiner 306 1is notified of the result of
the detection. Receiving the notification of the
detection of the repeat request from the ARQ processor
3C2, 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 (T1l1l), 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 wused for retransmission (T12) and

thereafter transmits the retransmitted signal thereto
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to the group also performthe operation simlar to that of the nobile
station described below. At the base station 401, a nulticast signal 25
addressed to the nobile stations 411, entering the signal input {tge0y 1Y

404, is fec into the AF.Q 65 1 6 i1loV 10U5 processor 402. _'he AR Q processor
4C2 attaches -he 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 multicast signal for retransm ssion
(122), and outgﬁ]t the signal to the transn_tter/receiver 403. The
transn_tter/receiver 403 infornms each nobile station of a scar= of

t 1 SSi f th | ti t_si I 19} f. f y ch | f
L anem sa on of 10 (hE AT IRt LT onal L ANAC RGFBITTEr OGNS 1Lt

mul ticasc signal.to Th b=.e station 411 (.-T23 and_ T24). en_candj da- es
are known in a%ecsesq rgghet_h und %?%f S%ﬁ(atlfopéqu%lﬁEﬁr%%énﬁgg used tor
transm ssion 15 of the nultjc ignal ,..it is also. possible to amt_ the

i nformng step Bt t h%e¥lpjerdﬁjeng§/5cl%igl%ﬁeelafﬁl?rlfﬁef?y d;lsiuﬁ% %ihﬁefmﬁr%rﬁf 4t the
nobi | e ft at _Onch4e11”rt he receéhvai n lqu%i tt)i}]erre%suri ng uni.t_ 116 _caontj nuously,
constant |y meastres” CAFSBFYa 1HHISA duldl THanneFI6F 58 (15T i RESt rdhsn_tt ed

fromthe base tsrtaanti gLnSS4i01 as a recceiivrien i%uagﬂtya (;I'Zel) and sores t he
rel ation berwsen the funber of" tthel fre uency chan AC dHFthe O 1 of the

frequency channel thys measured. L0 the.

known 1in advance Zfor the
numkber of the fregquency channel in the fregquency band
used for retransmission, the base station omits the

10 informing step of the number of the frequency channel
in the freguency band used for retransmission and the
mobile station receives the retransmitted signal by
the use of the number of the frequency channel 1in the
frequency band with the maximum receiving gquality 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 cf the transmission system between the base

20 station 301 and the mobhile station 311, and besides,
it is also possible to use the FDM (Frequency Division
Multiplexing) ftransmission system, fthe multicarrier

ftransmission system, or the OFDM (Orthogonal Fregquency

Division Multiplexing) transmission system as a
25 transmission system between the base station 301 and
the mobile station 311. For example, tThe base station
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menory 117. 25 As descri bed above, the receiving quality neasuring unit 416
continuously, constantly neasures 0 1 5 NOV 2005 the C/I's of the ,ifgﬂhw dual
channels or the Like transmtted from The base station 401. There V ke
rel ati ons are always updated between the nunbers of the frequency channels,
and the C1's of the frequency 5 channels in the nenory 117. The present

enbodi nent will be described hereinafter, supposing the receiving quality is
Cl. 1t is, however, aI SO possi ble to use as the receiving quali ty a

recei ved pover,,, qC/(I + 0_S/IN _ an erro

li kel i hood obtained |nn0tdlefcloe Of a:‘\p“én?%r %r Pedtitsh <Cdde ha?rﬁlage %%t i on
transm ssion _power yvm all unt of |enc%§asg or attenuﬁaetlon oft t he base
station transm sSi o% q a‘co |ne}1]t of ?ﬁ%ge hﬁ{é clharactgi’ "C' in
C (I + N) above 15 r hg the carréselr IQOS v S d( above
the signal powsrS Furt R o &) Ik Al eﬁ‘b em(?/(ﬁlsg C’gnaa above

S/I(I + N) repres rétrsot e egfre{eppehg g H a"r}r' th% noi se r. In the
present invention, as deaSCSrLllr]:f)%dr HTE i §PE50C poshible H5S Use Hhy ¥ q%ghv% for the
the bace st at Fdn 401 c ”%bé“?' B HrRRG T the iRt | o0t si Ghal A the

mobi [ e station ﬂ%lcarr%erl f astl éggn system being used; or of a

number of an orthogonal subcarrier channel and a

recelving 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 fredquency channel and the

C/I of the frequency channel notified of by the mobile

stati-n 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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25 transmtted fromthe base station 401 is received through the downlink
422 at the transmtter/receiver 07 15:vas7101, 412 (T25) and thereafter is
fed into the PRQ processor 413. The ARQ processor 413 perforns N ¢ \IP
detection of the received nulticast signal using the CRC. When no error is
detected in the received 5 nulticast signal (NO at T26), the ARQ processor
413 outputs the received nulticast signal fromthe signal output term nal
414 and sends an acknow edgenent of arrival of the received nulticast signal

to the ARQ processor 402 of the base statipn 401 through the 10 uyplink 421
(T27). The ARG protessdd 4022 34w v:?ﬁr?ge oanﬁf?H%%pngi fi ca%f%ﬁe of ¥¥fe arrival

acknow edgenent . from each mohile sta=ion, deletes the nulticast signal
stored for rje:fertgﬁgﬁfnéglséﬁn(ﬁ% aehei'2§,6tér§85ﬁ6%edlsnS]t%‘ﬁi‘gyli‘isrecsaﬁ&fte%nit i's

al so possible to empl oy a configuratiaon wthout the foregoing. notification
of the arri vaPu%ac%b%%eﬁaﬁrﬁ%ﬁ?g??Zﬁ? %gﬁgi %u*tehqéleﬁ’rcéfceg a%’flgldé‘%%&i ng the
repeat reques T2m9.) 1S _provi ded.vm"ghna C;t_m;eme- gut ] ing functti n and the
operation of %5} 0)" BT exetUred when Ao repeat “Fequbst " det€ct'€F wi t hi n
a certain peri of. time. \hen an error is detected in the received

mul ti c%st S| gggg’orl,nttehe Sother hatd 9E§eaucﬁé§éjl,g? h@ogﬁ‘%QS Ge&&Sor 413
sends a repeat, rleag%st ef8r1v2151 r reagsmrs%i on, fdt h(-%_- re(‘lei ved mul ticast signal
t hrough t he uplli n 21°t6 theA pr85e§sgr 402 “of “ORE ~ -

The present embodiment can also be applied to the
mobile staticn functioning as a relay station instead
of the base station, supposing the situation of

10 multihop connection. In this case, the mobile station
311, which 1s a transmitting station of a repeat
request, preliminarily identifies existence of an

adjoining mobile station as relay station and requests

retransmission ot a signal by designating a
15 transmission path including the mobile station (relay
station). Similarly, the base station 301, which 1s a

transmitting station o¢f the signal according to the
repeat request, preliminarily identifies existence of
an adjolining mobile station as a relay station and
20 responds to the repeat request by designating a
transmission path including the mobile station (relay
station) .
[Fourth Embocdiment]
The fourth embodiment of the present invention
25 will be described below with reference to Figs. 12 to

15. The present embodiment will describe an example in
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68 1 6 NOV 20C5 base station 401. The ARQ processor 413 al so nakes access to
the nmenory 417 and notifies the channel determ ner 406 of the base station
401, of the latest frequency channel nunber and the C/1 of the frieft@heddh 5
channel neasured and stored in the nenory 417 (T28). Wen the repeat request
is fed into the AR Q processor 402, it is determned at (T29) whether the

i nput signal is a repeat request. Wen a repeat request is detected at the
determ nation of 129 (YES 10 at T29) t he channel determ ner 406 is notified
of the result t he detecti e channel determ ner receives
the notifi catWBnc?hﬁle ﬁ Sleeﬁgﬁttlloé]q@nsmst%e? Bt Lot b QSFhélﬂﬁéﬁpF&essor
402, it determnes_a . nunber _of a. fregue hannel for retransm ssion and a
15 transm ssi oA-poeP! g? ?F@tf?%qhﬁnga Héﬁ gFaaﬁmﬁﬁélOBaﬂ@ “6f*-t he frequency

channel nunber and the C/ij2 t he ffbeicu ncy..channel notifjed of ﬁ each
nobile station (T3‘1:)g ant® t heFeaft e rcﬂls?‘gfrhaén te nsFrJP'?teF“PPé & ver 403
so as to retransmt . the. 20 signal ¥ rr’rll %he frequenc E‘ nunber
and the transATEYRON power X Ié\r ' E SR stW |l§ al stored
for transm ssi on at the Al roc |sfed|nto
transnﬁtter/réﬁeﬂ?@r@r@dﬁly aﬁRQPEésﬁ tc? n§m ?%?/F&@&l\?é)r ﬂ@g i#HtDr s t he
nobi | e stati orgogllenun‘%grtgogf frelquenc%/ channecl S orthl néjmemgglmentngl e

described abcve. The base station 401 comprises an ARQ
processor 402, a transmitter/receiver 403, a signal
input terminal 404, a base station antenna 405, and a

10 channel determiner 406, The mobile station 411
comprises a 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
recelving one multicast signal, but only one mobile

20 staticn in the group will be described below as a
typical example. The other mobkile stations belonging
to the group alsc perform the cperation similar to
that of the mobile station described below.

At the base station 401, a multicast signal

25 addressed to the mobile stations 411, entering the

signal input terminal 404, 1is fed into the 2RQ
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69 1 6 NOV 2005 frequency channel used for retransm ssion (T32) and
thereafter transmts the input retransmtted nulticast signal T$§

nobile station to receive the retransmtted 5 nulticast sicnal, celves the
retransmitted m.ilticast signal in a channel of a frequency channel nunber
with the maxi numreceiving quality at the nobile station out of the
frequency nunbers thus infornmed of. When candi dates are known in advance for
The nunbers of the 10 frequency channels or the nunber of the single

frequency Cha%@%'ce‘é%%‘} fo 2re”%ﬁ§mzﬁ§é Ogj ddi& < d.nf g ”Qt%?ffegf én{‘

frequency cha nunmber for Fansni ssion of the milticas

O o (At i J8al Lon repelyey Lhe.kgtanpl! Led 15 il cast

signal in a channel of a requ ncy er wth the nmaX-nmumrecei ving

qual ity out of ,the.. rﬁﬂﬂL at s ngwﬁggmigegqgnQ%ﬂg nel pumhe r%%etgg base

station 401 can al’so transnlt a ne fi cast signal enteér-ng Signa

nput ter i nal, . 20 404 i1, progessifahereal ety U8 500 Lhesnynber s of the

frequency channel's or °t he nu e single requency channel and the

transmisssi on gn%g%lca@%t minad &@%#&%@? Wﬁd (abaye, the Jaunth,

enbodlnent scri be the case using t transm $si on system as an

exanpl e of thetransg,ssi onsyshem hetyeen the A0 8NV 75655 1ne

transmitter/receiver 403 informs each mobile station
of a start of transmission of the multicast signal and
a number of a frequency channel for transmission of

140 the multicast signal, and thereafter transmits the
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 transmissicon

15 of the multicast signal, it 1is also possible to omit
the informing step of the frequency channel number.

On the other hand, at the mebile 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 =
receiving gquality (T21), and stores the relation
between the number of the frequency channel and the
C/I of the frequency channel thus measured, 1in the
memnory 117.

25 As described above, the recelving quality

measuring unit 416 continuocusly, constantly measures
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5 base station 401 and the nobile station 411, and besides, it is a" so
possible to use the multicarrier transm ssion system the OFDMtransm ssion
system or the nuitiband transm ssion systemas a transni ssion w¢¢?m%

bet ween the base station 401 and the nobile station 411. For eﬂéﬁ% e, the
base station 401 is notified of a nunber of a subcarrier channel and a
receiving quality of the subcarrier channel in the case of the nmulticarrier
transm ssion system being 10 used; of a nunber of an orthogonal subcarrier
channel and a receiving quality of the orthogonal subcarrier channel in the
case of the -'HEM txansm $si onpgyst gm; ,bei,ng used,,0f -of ;2 nupber, of .a

frequency channel in a frequency band and a receiving quality of the 15

frequency charnel,din thes freguepcy band isnathescase of gQ the, nl tijpand
transm ssi on system being used, whereby the receiving quality at the -nobile

station 411 can.ibe ; d proved by, dhe operation,sigilar 40 t hatyeh st hee present
enbodi nent. According to the fourth enbodi nent of the present invention, as

descri bed abowg, the.hase station A01 g6t erui pos the 4 raquency channel
nunber for retransm ssion, of The nulticast signal and the transm ssion

power of the freguency ;chamnpel,Ln  the 25 basis of the frequency channel
nunber and the C/I of the frequency channel notified of by each nobile "/ 1
16 NOv 21)6', The present embodiment will be described
hereinafter, supposing the receiving gquality i1is C/I.
It is, however, also possible to use as the receiving
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 amcount of 1increase or attenuation of

the base station transmission power, or a combination

of these. The character "C" 1in 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 Zfor the measurement of
receiving quality as long as it is a signal
transmitted from the base station 401 configured to
transmit the multicast signal.
At the mobile station 411, the multicast signal
25 transmitted frem the base station 401 1is received

through the downlink 422 at the transmitter/receiver
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station and thereafter retransmits The signal by the frequency chamngly 700"
nunber and transm ssion power thus determ ned. Therefore, the nobile station
411 can receive the retransmtted nmulticast signal wth 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 nobile stations not recei ving the

retransmtted, I@% stanéaéggxlagyg f?é'?%@ﬂ A the QS&frrbe aqﬂgganple of

t he procedure of ermnin & nunber o requency annel”in the

radi o channel gnd theqtrangﬂ%%sggeﬁ%gsﬁgyer49§ t%%&%%%#%PtIQQEOfEEP nobi | e

connunication systenrrn t he odi nent erence 1o Fi g.

14. The deter@éy%q$y% O%hehfre {% e&hﬁﬂqiéggggbe P nga%rqﬂenlssron

power is done at t ‘hannel rm ner ase S ion. " Fig. 14

is a flowhar tCR}Q%eI gorif bip g@ovrédpg%,t he. gro&eeééé@gd prPr?ed%‘r(% Péclegl ef m ni ng

The frequency channel nunber 1T ansni 887 on power ows an
exanpl r (RYY qu S respectdve qggﬂfy | at each
of nobile sta?ﬁggﬁc%%go gi& o? cgﬁbe%?eﬁ%éf é&%lana 89@@@%2 ?of%g%nng ?2 1

65 00w e an Bl Sk AL ol BT
output terminal 414 and sends an acknowledgement of
arrival of the received multicast signal to the BARQ
processor 402 of the base station 401 through the

10 uplink 421 (T27).

The ARQ ©processor 402, recelving only the
nctification 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 1s also possible to employ a configuration
without the foregoing notificaticn o¢f the arrival
acknowledgement (T27}, wherein the ProCcess of
detecting the repeat request (T29) 1is provided with a
Time-cut Jjudging function and the operation of (T30)

20 is executed when no repeat reguest 1is detected within
a certalin period of time.

When an error 1s detected 1in the received
multicast signal on the other hand (YES at T26), the
ARQ processor 413 sends a repeat request for

25 retransmission o¢f the received multicast signal

through the uplink 421 to the ARQ processor 402 of the
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Since it is possible to select an arbitrary nunber of frequency channels up
to three, -here are seven 5 conbinations (c = 0-6; of frequencies 16N0V 2005
accordingly. The follow ng description will be given on the presunption

that the channel determiner 406 is already notified of the receiving
qualities of the respective frequency channels at each of the nobile
stations. For exanple, 10 as shown in Fig. 15, the channel determ ner 406 is
assurmed to be notified of the receiving qualities at the respective nobile

stations 1-3. \Fjg, 1p.is,a arAaph S@HEAQQ«§2p?%@%EEBriW4 i ch g each nobile

station 1-3 is nonitoring the receiving qualities of signals of the first
to third frequency. chapnels.transm{ted 7romihe,base statyon éﬁ@&nnﬁlz

described previously. In Fig. 15, the horizontal axis represents t

frequency (f) andtheMeridgalraxihs thedeceiving gyal ity (dB) -ﬁ@e%@owﬂ in
Fig. '5, for 20 exanple, the nobile station 1 1s in a state In iC t he

recei ving quald | f C h I f. 7 IS e
it Rindhe-fddsd1 fregyencyrghanne C/f(?f:(%])l}e' _flroed%,%%%)g he

receiving quality of the second frequency channel

receiving qualidnyof e thid d {4 equancy schanpeldfo =, 217 15r 8B, 25 _
Simlarly, the nobile station 2 is in a state in which the receiving quality

of the first frequepexn- 78nhd 6NV 2005 ghaswel; {f £3:0) 1852068, A
receiving quality of the second frequency channel ="') 0 dB, and
processor 402, 1t 1s determined at (T29) whether the
input signal 1is a repeat request. When a repeat
request 1is detected at the determination of T29 (YES
10 at T29), the channel determiner 406 1is notified of the
result of the detection. When 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 frecquency 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 so0 as to retransmit the
20 signal by the use of the frequency channel number and
the fTransmission 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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(f receiving quality of the third frequency channel (f = 2) -10 dB. The
nobile station 3 is in a state in which 5 the receiving quality qi |rst
frecuercy channel (f = 0) is -15 dB, the receiving quality of thé %con
frequency channel (f = 1) -2C dB, and the receiving quality of the third

frequency channel (f 2) 0 dB. 1In the present exanple, the required receiving
quality 10 (Qeq; at each nobile station 1-3 is assuned to he 0 dB. As a
prem se of describing the flowhart of Fig. -4 herein, the follow ng
presents corr rel on t n C |na§|ons fre uency 15
channel s f asggﬁgggﬁo be” use%é* ‘Eﬁﬂfrgﬁgnlégfgﬁﬁs has‘gnrebresent?ﬁg cl asses
of the conbin Q: (t,he i f en han i_ng used) c
=1 f =1 (tﬁé se%gﬁgrfFeangﬁgﬁgcﬁ%g%e{ é% bé?% 8§é5§e§ %%%Ll%%f 2 (the
=0, i (the first and second

third frequengy chan being used) ¢ = 3: f :
frequency chgﬁﬁeﬁg 82?% used) c = 4 = 1, 2 (the second and third

frequency channel s; bejngoused) Jid L 5 ANQ 2005: 6. =15i Lo%Qnclthe first

and third frequency nnel's "bei ng use
5 multicast signal, receives the retransmitted multicast

signal in a channel of a frequency channel number with
the maximum receiving quality at the mobilile staticon
out of the frequency numbers thus informed of. When
candidates are known in advance for the numbers of the
10 frequency channels or the number of the single
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 recelves the retransmitted
15 multicast signal in a channel of a frequency channel
number with the maximum recelving 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
frequency channels or the number of the single
trequency 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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c=6:f =1, 1, 2 (the first, second, and third frequency channelg |nog
used) 5 1In Fig. 14, the first stepis t c assume ¢ = 0, i.e., 4O 0 he
first frequency charnel is used, and set the nobile station 1 (i = 0) as a

nobile station (T41). Then cal cul ation of (T42) is executed. At T42,
MAX(qg(i,f)} is calculated. Here q(i,f) 10 indicates the receiving quality of

the frequency channel f at the nobile station i. Further, MAXIq(i,f))

i ndi cates maxi num gfi,f) anmong all the frequency channels f in the

conbi nat i on chass, ¢ of,dihe Gbeauenay channebs: gt the.ppbhl ejsiatiani. Tn
the present exanple, 0, e maxi mum recei vi ng requency in the case
of ¢ =0 is gi 0, .a h alicul oR .S

Q0,0) = a(0, ()%leesr} 0 dB ](Feflesrgaﬁlceélgéﬁ%}ﬂgl% &:ulﬁé% ?lhrc ngplln%(g% 1}1l3) 2C
After q(C QO i a@g% Ng Way i ot oW, d (T43) to

i ncrenent | byLSf" 1" Srsﬁ‘%d %%%émrmb?éhe gt%aﬁtpli onr%?&%g?ﬁlég %‘F%GC))&H e nodul o
arithmetic isarr hﬁ tEHEndan‘grértf'%lésién' nerenent ed Hntﬂfafsraleg@m@er in
division of (i + M (the 25 nunber of all nobile stations sending a

requesty beccgz%sce%@re cfberefore, ol mwds36=Mnatyghi s,poi abe 75.; hNOV 11601
which results i'n i # 0e Thus the det ésrm ﬁatl onnat T44%n| S NCe SO tjhat t he

processing fron t4Z ss¢arried,pute, Agaid. ThLs Praps stt*aactl rhe,a\;ﬂ@&%@s%' ng of

T42 to T43 is repeatedly carried cut until i becones equal
notified of a number of a subcarrier channel and a

receliving quality of the subcarrier channel in the
case of the mnulticarrier transmission system being

10 used; of a number of an orthogonal subcarrier channel
and a receiving quality o¢f the orthogonal subcarrier
channel in the case of the OFDM transmission system
being used; or of a number of a frequency channhel in a
frequency band and a receiving gquality 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 freqguency channel number 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



5 (before i = 3). Accordingly, since the determnation at T44 is NO, the
flowreturns to T42 to execute the calculation of MAXrqg(i,f)} for the nobile

station 2 (i = 1). Then the result below -'s obtained (referenceq §gpyage to
2ina 10 circle in Fig. 15). Q1,00 = MAX{q(1,0) _ -23 dB Further, the
calculation for i = 2 (nohi-e station 3) is also carried out in nuch the

sanme manner as the above procedure, and the following result is obtained.
-5 Q2,00 = MAX{q(2,0)} = -15 dB (reference is nade to 3 in a circle in Fig.
15). After T42 is executed in this way (c = 0) for all the nobile stations (

0-2 t he de ernlnat 0 144 re Its (YES at T44 d then the
flom/)20 proceedﬁjto n;x %Eﬁrgﬁt %fs %Eganﬁ%cfs e (E} a )EWN(QR f))} IS

et vi ng qual IOy A PLRYEhe HTHen 25 on HBRBI1 T oM t R Bhec Sati on in

recei vi ng quallty, ransm Ssiron power M t
% bgi?g ?F, 16

>
t he 25 case of natiQn. clas of4freq chann
NOV 2005 5 Inc¥ﬁggb§%g9%f C fh%gé ée aIc #%%ﬁﬁls EFE ?olloms
PO) = Q-ea - MNO.Q). AL B waq B 1720, 0B, -15
5 required receiving quality even in a state under the
influence of fading or shadowing. As a consequence,

the repetition of repeat reqguests from the mobile
station 411 1is reduced, so as to enhance the
throughput. The interference can Dbe reduced with

10 mobile stations not receiving the retransmitted
multicast signal.

The following will describe an example of the
procedure of determining the number of the freguency
channel 1in the radio channel and the transmission

15 power on the assumption of the mobile communication
system 1n the present embodiment and with reference to
Fig. 14.

The determination of the fregquency 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
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= 0 dB -(-20 dB) = -20 dB Accordingly, for ¢ =0, the calculation results in
F(0) = 1-20 dB. After conpletion of the calculation of P(c) in 10 {Thrpcaps of
c =0inthis way, the flow proceeds to next T46 to increnent the

conbi nation class ¢ of frequency channels. At this point, ¢ becones 1 nod 6
(No) and thus ¢ # C, leading to NO as the result of the determ nation at
(T47). Thus the processing from 15 (T42) is executed again. Nanely, the
processing of T42 to T46 is repeatedly carried out until c becones equal to

No (before c = l resent exa)% The f Ilonvm n%hgrese ts the.results

of the calcul aJtlons o Tj( Hé%ef exelcrht et T t he 20" sa% manner

as the abcve- st at dure fo 5.t0 Int e case O c =1
Q0,1) = NMOQcﬁé%éHLﬂgy) ?“?éls TEalarrarst t%rlﬁg 8 QLM X (g (1

0 dB Icf Fig 2 6 10 15 2. 1) =
I\/?Ag((q(Z,I)} CS% dBlt?CchISr 0%51%163' :_tc éi &\;: an f§ g\é\’_'lf)ry rbl' erqof 1)

MNQ0, 1), qére]t?ueﬂ% 18k}annels up to three, there are seven

5 combinations (c = 0-6) of frequencies accordingly. The
following description will ke glven on the presumption
that the channel determiner 406 is already notified of
the receiving gqualities <¢f fthe respective frequency
channels at each of the mobile stations. For example,

10 as shown 1in Fig. 15, the channel determiner 406 1is
assumed to be notified of the receiving qualities at
the respective mobile stations 1-3.
Fig. 15 is 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 freguency
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
recelving quality (dB). As shown 1in Fig. 15, for
20 example, the mobile station 1 1s in a state in which
the receiving quality of the first fregquency channel
(f = 0} is 0 dB, the receiving gquality of the second
frequency channel (£ = 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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Q0,2) = MAX(q(0,2)} = -15dB in Fig. 15) Q1,2) = NLTkX[q(1,2)} = -10 dB

in Fig. 15)
t he case of c
0 dB (cf.
= 0dB - MN(-

= 2) (cf.7in acircle (cf.8in acircle Q2,2) = NLAX(q(2,2)} =
A2,2)}

9inacircleinFig. 15) P(2) = Qeq - MN(QO0,2), Q1,2),
15 dB, -10 dB, 0 dB} CdB - (-15 dB) -15 dB In the case of c
q(1,1))

3) 0,0) = MAXq(0,0), qg(0,1)} = q9(0,0) =0 dB Q1,00 = MAX(q(1,0),

Ev_r
dB

= 0dB- MN-1dB 0d3, -20dB =0 dB - (-20 d3,] §X0¥2005dB I n

q(1,1) 0d3 Q 2,0) —M~1X{q(2 0), q(2,1)} =q(2,0) -15 dP P(3) =
o N(Q( “eqz ig I\g&g(%e Pk %/Q%B ‘é’s’“%h&uﬂlﬂw £ e
the second frequency channel (f 1} 0 dB, and the
receiving quality of the third frequency channel (f =
2) =10 dB. The mobile station 3 is in a state in which
5 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, and the receiving
quality of the third frequency channel (f = 2} 0 dB.
In the present example, the required receiving quality
10 (Qreq) at each mobile station 1-3 1is assumed to be 0O
dB.
As a premise of describing the flowchart of Fig.
14 herein, the following presents correspondence
relations between the combinations of frequency
15 channels f assumed to be used for retransmission, and
c representing classes cof the combinations.
c=0: £t =20 {the first frequency channel
being used)
c =1: £ =1 (the second frequency channel
20 being used)
c = 2: £ =2 (the third frequency channel
being used)
c =3: £t=20,1 {the first and second frequency
channels being used)
25 c=4: £ =1, 2 (the second and third fregquency

channels being used)
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above sum of (+15 dB) and (0 dB; is a logarithmof the sumof antilogarithns
of (+15 d3) and (0 dB). 5 The antilogarithmof (0 dB) is "1" and the
antilogarithmof (+15 dB) is 31.66. Thus the sumx of these is giygemyasy
follows. x =1 + 31.6 = 32.6 10l ogx = |l el 0g32.6 +15.1 dB. 10 In the case
of ¢ =4) QO0,1) = MAX(q(0,1), q(0,2)} =q(0,1) -1 dB Q1,1) = MAX
{q(1,_ ), q(1,2)} =q(1,1) =0dB Q22) =M.(q(21), c(2,2)} =0q(2,2) =0
dB P(4) = Qeq - MNQO0,1), Q1,1)) + Qec - 15 MNQ2,2)} =0dB - MN-1
dB, 0 dB) + 0 dB - MNQ d3) = (+1 d3) g (giQB% +3'd2 B J s% as in the above
case, the sumof (+I dB)”‘and 20" (0 d3) “I'§ §i'vén By qibgtad:i Hrit6t"the sum of
antilogarithms_,of (-1 %ge)l ands(eo)dB). The antilogarithmof (0 dB) is 25

a

gi ven by and théanéln liSIo Fi% A0 (+1 dB) is "-r 1.26." Thus the sumx of

t7ge|se6| iIO?/I \2/885as fal lLows. x = 1, 4-1’1.226 (=th%' %grlsog’o%xec%mgloa%zd 28 . 3.5 dB.

freguency channels being used)

5 In Fig. 14, the first step is to assume ¢ = 0,
i.e., that only the first frequency channel 1is used,
and set the mcbhile staticn 1 (i1 = 0) as a mobile
station (T4l). Then calculaticon of (T42}) is executed.
At T42, MRX{g(i,£f)} is calculated. Here gl(i,f)

10 indicates the receiving «quality of the frequency
channel f at the mobile station 1. rurther,
MAX {g(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 1i. In the
15 present example, at 1 = 0, the maximum receiving
frequency in the case of ¢ = 0 1is given at f = 0, and

thus the calculation is done as follows:
Q(OIO) = q(O,O) = 0 dB

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

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

arithmetic is carried cout, and thus 1 1s 1incremented
until a remainder in division of (i + 1} by M ({(the
25 numper of all mobile stations sending a request)

becomes zero. Therefore, 1 mod 3(=M} at this point,
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In the case of ¢
MAX{q( 1, 0), q(l

=0 dB 5 P(5)
MN(O dB) + 0

t hese is give
the case of ¢
MAX(q( 1, 0), q(
c(2,2)=0 25d3.

Qeq - MN(Q

10

15

20

25

= 5) 0,0) MAX{q(0,0), q(0,2) } =q(0,0) =0dB
2)} =q;1,2) -10 dB Q2,2) = MAX{q(2,0), q(2,2)}
Qeq

1,2) =
q( 2, 2)

- [Q0,0)} + Qec - MN;Q1,2), Q(2 2) —‘bde‘J-:iJUJ

dB - MN-10 dB, dB) (0 d3) + (+10 dB) 10 +10.4 dB Just as in
t he above case, the sumof (0 dB) and (+--0 dB) is given by a |ogarithm of

the sumof antilogarithns of (0 d3) and (+10 dB). The antilogarithm
d3) is "1" and the 15 antilogarithmof (COdB) is "10 ." Thus the sum x of
n as folloms x =1+ 10 =11 . 1doaX - lu_ogll 10.4 dB. In

fﬁb@‘ Q)rt 11\”%( g( W( QR/%\XFC (596”)%)“}65%%3"6%%2

of (O

A1, 1)=
)}=

é P( , soQr @‘qaﬁ M, IN( gr%’c%)s}s"ing e M MN A 1) Lt EOL 6, NOV 2005

again. This means that the processing of T42 to T43 1is
repeatedly carried out until 1 beccomes equal to M
{(before 1 = 3).

Accordingly, since the determination at T44 is NO,
the flow returns to T4Z2 to execute the calculation of
MAX {g(i,f)} for the mobile station 2 (i = 1). Then the
result belcow 1s obtained (reference is made to 2 in a
circle in Fig. 15).

Q{1,0) = MAX{g(l,0)} = -20 dB
Further, the calculation for 1 = 2 (mcbile station 3)
is also carried out in much the same manner as the
above procedure, and the following result is obtained.

Q(2,0) = MAX{g(2,0}} = -15 dB
(reference is made to 3 in a circle in Fig. 15).

After T42 1s executed in this way (¢ = 0} for all
the mobile staticns (1 = 0-2), the determination at
T44 results in 1 = 0 (YES at T44), and then the flow
proceeds to next T45.

At this T45, Pl(c) = 2 (Qreg - MIN(Q(i,f)})} 1is
calculated as follows. In this egquation, Qreqg
represents the required receiving quality, and Plc)
the transmission power from the base station in the

case of the combination class of frequency channels

being c.
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=0dB- MNOd3) +0dB- MNT (CdB) + 0 dB5 - MNO dB) (0 dB) + (0 dB)
- (0 dB) +4.8 dB Just as in the above case, the sumof (0 dB), (O %ﬁ%, @nd
(C dB) is giver by a logarithmof The sum of ant--ogar-thus of (015 , w
dB), and (0 dB). Since the antilogarithmof (0 dB) is the sum10 x is given
as follows. x= 1+ 1+ | = 3 lclogx = 101cg3 +4.8 dB. After conpletion of the
cal culations of P(0) to P(6) as described above, the flow proceeds to T48 to
15 ca_cu' ate MEN(P(c)}. The follow ng presents the cal cul ati on nmethod of
MNP(c)~. MN?P(c)} = MNP0, P(1). B(2), P(3),.. R4, . PD). BB);} 20

M N[ +20 dB, +20 dB, li?_%Mc‘?B,caff)s.of de13, NLT %%?lcffﬁﬁiod‘s,l%f.%“( d
Accordingly, t C l.at i at '1'48 obtains the followng. MN(P(c)} =
P(4) = +3.5 déﬂﬁ%ﬁgJa &36W%$ocessing results in final-'y selecting the

conb- nati on of freq$g@ﬁy=p§?%%§L:gF%{%(%I%j,85(%,%)NO%M%QQQ}Therefore, whi | e

t he second frequenc ann

il

0 dB - MIN{O dB, -20 dB, -15 dB}

5 = 0 dB -{-20 dB}
= +20 dB
Accordingly, for ¢ = 0, the calculation results
in P(Q0) = +20 dB.

After completion of the calculation of P({c) in
10 the case of ¢ = 0 in this way, the flow proceeds to
next T46 to iIncrement the combination c¢lass ¢ of
frequency channels. At this point, ¢ becomes 1 mod €
(Nc) and thus c # 0, leading to NO as the result of
the determination at (T47). Thus the processing from
15 (T42) 1s executed agalin. Namely, the processing of T42
to T46 1s repeatedly carried out until c becomes equal

to N¢ (before ¢ = € in the present example).
The following presents the results of the

calculations of Q{(i,f) and Pl{c) executed in much the

20 same manner as the above-stated procedure, for ¢ = 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 01,1}y = MAX{g(l,1)} = 0 dB (cf. 5 in a circle in
Fig. 15)



at the transm ssion power of +1 dB and the third frequency channel at the

transm ssion power of 0 dS, the sane nult_cast signal is retransnit ﬂ@b

each of 5 the frequencies (the second and third frequencies). As describe

above, the above orocessing permts the frequency channel nunber(s)

m nimzing the transm ssion power from The base station, and The

transm ssion power(s) thereof to be determ ned while 10 satisfying the

reqU|{ed Lecelv:ngdq?allhy a%&ézf n?blle s;atlggs t he presenf enb?d;nent

can al so be applie e e.s ion ctioning as.a relay station

instead o= The basQ ratian 1ﬁd the g@ t|6£ g 18 FultiTop

connecti on. In thi.s cg; t he nnblle station 411, which is a -ransnllccing

sta-ion of a repéat?: zuest prelimnarily identifies existence of an

adj oi ni ng nDblle sta n_ relay n_and r st recransm ssicn of a

si gnal by de5|gnat|ndl§ ans @ﬁéﬁgp&? 33' é ghgsﬁnblle stacicn

Station of the & gnal Liéé?ﬁdfﬂ (S Ihs" FEp Qt d%éq B relimnarily

i den-ifies existence of _a j Oi |Ie station as a relay station and
E Eeaé b9 2ca57

25 responds to the repeat est |gnat|ng a transm ssion path.
i ncl udi ng The nobile statloao( %Iay 82 1 NOV 2005 ¢ station;

In the case of ¢ = 2)

Q(0,2) = MAX{qgq{0,2)} = -15 dB (cf. 7 in a circle
in Fig. 15)
10 Q(1,2) = MAX{g(l,2)} = -10 dB (cf. 8 in a circle
in Fig. 15)
Q(2,2) = MAX{q(2,2)} = 0 dB (cf. 9 in a circle in
Fig. 15)

P(2) = Qreq - MIN{Q(0,2), Q(1,2), Q{(2,2)]

15 = 0 dB - MIN{-15 dB, -10 dB, 0 dB}
=0 dB - {-15 dB)
= +15 dBR

In the case of ¢ = 3)

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

20 Q(1,0) = MAX{qg(1,0), g(l,1)} = g(1,1) = 0 dB
Q(2,0) = MAX{qg(2,0), gl(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 dBR - MIN(O

25 dB)

= (+15 dB) + (0 dB)
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[Fifth Enbodi nent] Lastly, the fifth enbodi mrent of the present invention

W ll be described with reference to the block diagramof Fig. 16. The
present enbodi nent enploys the NACK base autonatic repeat request not to
send an arrival acknow edgenent but to send only a repeat reque$tt,NBNHIt he
base station is configured to receive multicast signals of packet units and
send 10 themin the nulticarrier transm ssion system The followng wll
descri be an exanple of conbination with a nethod using spreadi ng codes for
repeat requests and thereby permtting detection of repeat requests and
nunbers of packets under -the 4 epeat request even with 15 occurrence of
collision between repeat request signals an the base station. The nethod
capabl e of detectinghghgbgggeggﬂlQgguggy§(ﬁ%enaﬁétpOOﬁggrﬁgn%gvg% %gllision
between repeat requests is disclosed in International Patent plication
(PCT/ JPOL/ 02923).c Gt 1hf &8 @nbl agly diagramial gbhe il | 8¢ qepuRiEnal 1 on
systemin the present enbodinent, which is genéerally conprised of a base
station 50 and,a (gohikhe station 511, as in the first enbodi nent and the 25
second enbodi nent descri bed above. The base station 501 conprises an ARQ
processor 502, a 8371.6 NOV: 2005 -{rapsm tterdregei vers 503, a sjgnal, i nput
term nal 504, a base station antenna 505, a channel determ ner 506, and a

repeat request $igpgkquaki by MRASUTEG UNiIE=5GE. ¢ v Thus the sum x
of these is given as follows.

x =14+ 31.6 = 32.6

. 10logx = 10log32.6 = +15.1 dB.

10 In the case of ¢ = 4)
Q(0,1) = MAX{q(0,1}, q(0,2)} = g(0,1) = -1 dB
Q(1,1) = MBX{g(l,1), q(1,2)} = g(1,1) = 0 dB
Q(2,2) = MAX{qg(2,1), q(2,2)} = g(2,2) = 0 dB
P(4) = Qreg - MIN{Q(O,1), Q(1,1)} + OQreg -
15 MIN{Q(2,2)}
= 0 dB - MIN{-1 dB, 0 dB} + 0 dB - MIN(0 dB)

Il

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

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

25 x =1+ 1.26 = 2.26

" 10logx = 10log2.26 = +3.5 dB.
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The nobile station 511 conprises a 5 transmtter/receiver 512, an ARQ
processor 513, a signal output termnal 514, a nobile station antﬁgg@w ﬁﬁS,
a receiving quality measuring unit 516, and a nenory 517. At the )
station 501, packets of a nulticast 10 signal entering the signal input
termnal 504 are fed into the ARQ processor 502. The ARQ processor 502
attaches the CRC to the input packets and outputs themto the
transmtter/receiver 503. The transmitter/receiver 503 infornms each nobile
station 15 of a start _of transm_ssion ?f t he packets and a nunber of a
subcarrier used for TPhEREr §ASAI 85i 6n~of 'the packets and thereafter transmits
t he packets through bhg dgmnli?k 32% to tge mbi l e station Sél. On the ot her
hand, at the nobile2$Pation %44 !% Re®) 209 dcéi vi ng9ddality feq8uring unit 516
conti nuously, constant measures_as the receivin vality, s/(N+ 1) of
each subcarrier traﬂéﬁi% ed ﬁﬁéﬁgﬁﬂeaﬁasg(lsggﬁiﬁn%é 14and §9§r € the

correl ation between_the_. subcarri nunber _and 3/ (N + 2) of the subcarrier
thus 25 measured, pﬁgt%é ﬁeﬁ%¥9q2é7pyAtqﬁﬁe2ﬂ6bfl8(§V§%i5n05.? inthis

configuration, 84 1 V 7D0°5 th s.transmtted fromthe bhase station
501 ar€ received tﬁ?gwgg't%@eﬁoﬁnﬁfﬁﬁﬁggg[%&}tﬁeChFan§n¥FFE§WQe%3Vver 512
and thereafteb(ﬁrg)?utputted to the ARQ processor 513. The ARQ processor 513
= 0 dB - MIN(O dB) + 0 dB ~ MIN{-10 dB, O
de}

(0 dB) + (+10 dB)

10 = +10.4 dB
Just as in the above case, the sum of (0 dB) and
(+10 dB) 1s given by a logarithm of the sum of
antilogarithms of (0 dB) and (+10 dB).
The antilogarithm of (0 dB} is "1" and the
15 antilogarithm of (+10 dB) 1s "10." Thus the sum x of
these is given as follows.
x =1+ 10 = 11
“ 10logx = 10logll = 10.4 dB.

In the case of ¢ = 0)

20 Q(0,0) = MAX{q(0,0), q(0,1), g(0,2)} = g(0,0) =0
dB
Q(1,1) = MAX{q(1,0), a(1,1), gq(l,2)} = g(l,1) =0
dB
Q(2,2) = MAX{g(2,0}, q(2,1), ql2,2)} = q(2,2) =0
25 dB
P(6) = Qreg - MIN[Q{(0,0}} + Qreg - MIN{Q({(1,1)} +
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5 perforns the error detection of the received packets using the CRC. \Wen
no error is detected in the received packets, the ARQ processor 518 NOutplit s
the packets -from The signal output termnal 514. Since the NACK base
automati c repeat request is enployed, no 10 arrival acknow edgenent is sent
to the base station 501 when no error is detected. Wen an error is detected
in the received packets, the ARQ processor 513 notifies the base station 501
through the uplink 571 of a repeat request for 13 retransm ssion of a
request ed packet and _th su % rrier nunber with the maxi mum receiving

qual ity stored 5% 1 Iﬁ%%%?? 17. The present enbodinent will describe an

exanpl e of a nmethod of sel ecting nnel. nunber w.th recei vi quality
within a certain range 20 isdg §u%€§&$i )anEEFﬁV[TFﬁQ%@DﬁgiiHhﬁ?%g%eiving
quality at each il%ﬁgtation and notifying the base station of only the
subcarrier ther = preadi ng codes are used for packet nunbers under
repeat requests and nunQer§ 0 subc%r%g?rg ed for 23 transm ssion of
retransm tted packets. For ‘& 1 &, the s&Bihere 256 spreadi ng codes
are available, 128 85 1 6 NOV 2005 spreadi ng codes can be allocated to

i dentif1cation cf packef*nﬁ%b%r , and 128 spreading codes to identification

Cransi (1ed from s CRE ot 1% Ut (DI BLICT 01 e Basehs Ot | 6801 can he -
determ ned byd.q%1§%A(W6HQBFaHgUB%%E%nby 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 X 1s given as follows.
x =1+ 1+ 1=23
. 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(O0}, P{(l), 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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Nunber of spreading code = (packet nunber) + (subcarrier number) x 16 For
exanple, in the case where the retransmtted 10 packet nunmber is "8" and
subcarrier nunber for the repeat request of the retransmtted packe@Nﬂ%7W3

8 + 3 x 16 = 56, and thus the nobile station transmts the fifty sixth .
spreadi ng code as a repeat request signal. This makes a judgnent on a repeat
request feasible 15 using a correl ation value by the spreading code or a

| evel of a signal obtained by the despreading operation as a receivVving
quality even if collision occurs between repeat request signals at the base

station S01. Asgordipgl v, Lhe.base stalion 0L gan %gu@lﬁgﬁe dithe repeat

request for retransm ssion o “the pack use

subcarrier. Eor the spreadhigsegde ransmdded fram they o Abet%t atj on 511,

the repeat request signal quality asuring unit ase station 501
detects the rethal t agket ypunbge ar, r galhe repeat
request S|gna%§§§§I|t§sg%§%ﬁg?gggénﬁi 58? %%§@QE§K€@ dﬁ%ﬂﬁ es t le ARQ
processor 502 yof; theJ efi pasmlid ed:qpagket; s . detegted and natifd es the
channel deternlner 506 e subc rrier er requested fo use i'n

r et ransgi Ssi oy Then J A6 ARQ th%e%%%n%()%ndsec%rfa?lesfrfe%e% acket number with
t he | argest nunber repeat requests and thereafter controls the

transnitter/recei Veﬂs5gi\%s%91%%dt Qi ans t . Lhge packelshyqt he subcarrier

nunber thus searched for.
the frequency channel number (s) minimizing The

transmission power from the base station, and the
transmission power(s) thereof to be determined while

10 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

15 multihop connection. In this case, the mobile station
411, which 1s a transmitting station of a repeat'
request, preliminarily i1dentifies existence of an

adjoining mobile station as relay station and requests

retransmission of a signal by designating a
20 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 regquest, preliminarily identifies existence of
an adjoining mobile station as a relay station and
25 responds to the repeat regquest by designating a

transmission path including the mobile station (relay
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transmtter/receiver 503 inforns the nobile station of =0 the retrans
using the subcarrier nunber and thereafter transmts the retransm 1 gagdypggket
ARQ processor 502, using the subcarrier. As described above,

fed from the
t he receiving
configuration

quality at the nobile station can be inproved by the
15 and operation of the nobile conmunication systemin

m Ssi on

t he

present enbodi nent. According to the nobile conmunication systemin the

present enbodi nent, the base station 501 receives fromthe nobile station
511 the repeat_request signal 20 assigned by the spreading code and t
even with occUrtence of collision between repeat request signals at
base station 5 th%mﬁgﬁggitqhion 50= can detect each repeat request for

S PELhH..
retransm ssi on' of ic
correlation value of. th

© usi ng which subcarrier, by determnin
acket. with the

spr Si.nce the

di : )
number of repeat reth?eSstt%é/’is |29%cfﬁ%3 vib'e i3 léﬁ%%sﬁ? te%h%si%eﬁfétg
Tt mum 1 ecel VTG UL oL ¢ R naBRrE (SE | B RancFECERUBL neY pck

maxi mum receiVving qué}itﬁ),

canr?

t he rquired ﬁgfeHyi%ga %%%itgfunggr Thf?S regﬁgtéégggggé. ﬁ%ﬁﬁ%éggig
t il i

the repetition of” r epe

requéest fromthe mo n

so as to enhanggifhe t.hr ou g@ﬁt Thezprese

to the nobile Station func

. enpodi nt _can al so.be a
B NG T BN PRG et T @y staeTon FREPSSG 06 of

station, SUupposd g Ege §f§f@§i(nééyhowledgement but to send only =z

10

15

20

25

repeat request, and the bkase station is configured to
receive multicast signals of packet units and send
them 1in the multicarrier transmission system. The
following will describe an example of combination with
a method using spreading codes for repeat requests and
thereby permitting detection o¢f repeat requests and
numbers of packets under the repeat request even with
occurrence of collision between repeat request signals
at the base station.

The method capable o©of detecting the repeat
requests even with occurrence of collision between
repeat requests 1s disclosed 1in International Patent
Application (PCT/JP01/02923).

Fig. 16 1is a blecck diagram o¢f the mobile
communication system in the present embecdiment, which
is generally comprised of a base station 501 and a
mobile station 511, as in the first embodiment and the
second embodiment described above. The base station

501 comprises an ARO processor 502, a
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mul ti hop connection. In this case, the nobile station 511, which is a
transmtting station of a repeat request, prelimnarily identif%iilﬁxiﬁtence
of an adjoining nobile station as relay station and requests 15 0v'10
retransmssior_ of a signal by designating a transm ssion path including the
nobile station (relay stat=on). Simlarly, the base station 501, which is a
transmtting station of the signal according to the repeat request,
prelimnarily identifies existence of 20 an adjoining nobile station as a

relay station and r.espaonds taq the eat request .b esi gnating

t ransni ssi on &ﬁﬁ?%ﬁﬁﬁﬁﬁVﬁ§3ﬁﬁ¥%ﬁﬂé e’s?a?%oﬂa?répévg EF%ﬂ%ﬂ%L fhﬁ%ach of

t he above enbodinents,, the receivin qual i neasuring functi of the
P %6,5%%1 B¥ PR hG ot

recei ving quaf%t%ﬁs%e%gﬁ %%% Ghirt"3 6,” 51 &St ation 311, 88

1 6 NOv 7005 411, 511 corresponds to.the.receiving qualit. neasurd nmeans,
and the receif%ﬁbébmﬁﬁ I %%é#%%%t?%%ﬁg%u§8€%5EyoP%Pﬁgrﬁ st EW}r}‘eceiver
312, 412, 512.to the receiving qualj notifying nmeans. The transmtting
function of tﬁgmetrané%%:ggﬁ/rece?g%ti%%s, 40§?T503 i 7 (HE 5ase statdon 301,

401, 5051 corr ecs:%%%q&ttt%rt/h% Cteri%_r&m tt iégg }gjgn%%t Ejefoccheasnsnoerl d:ﬁt3er m'ani ng

functi on of the channel etermmner orresponds 1o the radio 10

channel Qeter@#yn%q Wﬁﬁgﬁn?”@e%%¢%Q§ fi18-. ;56gond, . and.third ghannel number
det erm ni ng neans. Fur er, tthe transm ssi on power calculra I ng runcti on of
the 515, a receiving quality measuring unit 516, and a
memory 517.
At the base station 501, packets of a multicast
10 signal entering the signal input terminal 504 are fed
into the ARQ processor 502. The ARQ processor 502
attaches the CRC to the input packets and outputs them
to the transmitter/receiver 503. The
transmitter/receiver 503 informs each mobile station
15 of a start of transmission of the packets and a number
of a subcarrier used for the ftransmission o¢f the
packets and thereafter transmits the packets through
the downlink 522 to the mobile station 511.
Cn the other hand, at the mobile station 511, the
20 receiving gquality 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, 1in the memory 517.

At the mobile station 511 in this configuration,
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channel determ ner 306, 406, 506 corresponds to the first and second radio
channel Transm ssion power 15 determ ning neans. Fromthe inventiqg 6J1 ;
described, it w'!- be obvious that the enbodi nents of the inventi % n@@Jbe
varied in many ways. Such variations are not to be regarded as a-departure
fromthe spirit and scope of 20 the invention, and all such nodifications as
woul d be obvious to one skilled in the art are intended for inclusion

wi thin the scope of the follomjng claims. 89 1 6 NOV 2005 WHAT IS CLAIMED IS

1. A nobile cqonmmunicati.o st em conpri.si ng tlon nd a base
station and c%n urg< %e??%%ﬁ%?raﬁgﬁﬁs§?5hﬁ$e%%pffﬁ 18F & %I§H§1 whi | e

sending and r%pel%%dg antautonatlc fepeat jrequest, mngﬁfln aid ggggle

station conpri ses; recelving q%allty neasurlng nmeans nea ﬁrln a

recei ving quallt i i_gnal tted fr n1the bas ation; and
request fransmti njtﬁggz%efoﬁv%raH%%¥ ﬁ%b Qf%%?% “base®st E%put“ad?adlo

resource use requ use Of a reso pted to a re |V|ng
%ﬁ{gh n%as%l; gs f dil % %?8,[ eroce sSOY %el?1

quality, base rece|V|ng qua e radio signal, and

mherelqisald % %%o%h%tHﬂﬂaCQQBrkse (§5¥Hg§t G8i Vi pg.neans foCT qpe|V|ng
S S

said radio ource use teques Si‘gnal %ransnl g nmea

{ransmitti ng a.signal, addiessedfg,sald MLe Staton, gl udjng,q si ona

received packets, the ARQ processor 513 outputs the

packets from the signal output terminal 514. Since the

NACK base automatic repeat request 1is employved, no

10 arrival acknowledgement 1s sent to the base station
501 when no error is detected.

When an error 1is detected in the received packets,

the ARQ processor 513 notifies the base station 501

through the uplink 521 of a repeat reqguest for

15 retransmission of a requested packet and the

subcarrier number with the maximum receiving guality

stored in the memory 517. The present embodiment will

describe an example 0of 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 tThe Lkase

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, 1in

the case where 256 spreading codes are available, 128
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under a request for retransm ssion by said automatic repeat request,
the radi o resource requested by said radio resource use request. ?BNEUQMB
nobi | e conmuni cation systemaccording to Caim1, wherein said signal
transmtting nmeans transmts the signal by using radio resources in

decreasing order of the nunber of repeat requests fromthe nobile station.

3. The nobile communi cati on system according to

usi ng

Claim1l, wherein said

receiving quality is one selected fron1the foll owi ng: a received power

t N: ;90
G e S o PR s e ptﬁ%é”%e. G o ahee pohar N

(Eq. 1) (I
1 6 NOV 2005
noi se power;
si gnal power

5

10

15

20

25

Bd QG- Larrigraponess Nonoisg pover; (A 4),
identification of subcarrier numbers. Namely, in this
case, a number of a spreading code transmitted from
the mobile station 511 to the base station 501 can be
determined by the following calculation.

Number of spreading code = (packet number) +
{(subcarrier number} x 16

For example, in the case where the retransmitted
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 Judgment on a repeat request feasible
using a correlation value by fThe spreading code or a
level of a signal <c¢btained by the despreading
operation as a recelving quality even 1f collision
occurs between repeat request signals at the base
station 501. Accordingly, the base station 501 can
detect the repeat reguest for retransmission of the
eighth packet through the use of the third subcarrier.

For the spreading ccde transmitted from the
moblile station 511, the repeat request signal quality
measuring unit 507 of the base station 501 detects the
retransmitted packet number and subcarrier number. The

repeat request signal quality measuring unit 507
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N: noise power; an error rate; a likelihood obtained in decoding of error
correction code; a transm ssion power value of the base station; an increase
anount or an attenuation amount of the transm ssion power of the DaN&vV 200k
station; a correlation value obtained by despreadi ng of spreadi ng code;

ei ther of conbinations of these. 4. The nobil e comunication system according
to Caiml, 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 conbinations of these. S. A nobile comunication system

conprising a pofi;l Besst stetl ong AN, 8-base stafd on eqpl pped W lil.a fidyal ity of

ant ennas, and con to per rmsSi gna transm ssion/ reception cont r ol

(neluding si gpalycliet ransi ssi 00cCoBLA0 Dy t e, bape, stathon opthebasis of

an automatic repeat req est fromt nobile station, wherern sai

station comprigesi=hel SOV 200hn. aUakLLY, TEASYLLG A0S, LOF aa%u“ ng

recei vi ng qua ities of si gna s transmtted omt Ity o ant ennas

of said base gtation; fgg&gﬁgﬂgggl&{ansmﬁéﬂngjﬁpa 5 §@gtt|@g to said
si gnal ﬂ%ouldr %e

base station an antenna use request that a transnltted from
at leas{ one antepRa ow,,0f ;S dycr 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

10 the retransmission using the subcarrier number and
thereafter transmits the retransmitted packet fed from
the ARQ processcr 502, using the subcarrier,

As described above, the receiving quality at the
mobile station can be improved by the configuration

15 and operation of the mobile communication system in
the present embodiment.

According to the mobile communication system in
the present embodiment, tThe base station 501 receives
from the mobile station 511 the repeat request signal

20 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 regquest for retransmission of which
packet using which subcarrier, by determining the

25 correlation wvalue c¢f the spreading code. Since the

packet with the greatest number of repeat requests 1is

87



plurality of antennas, based on the receiving qualities of the signals from
the respective antennas obtai ned by neasurenent, and wherein salq @ﬂﬁ@l%ﬁ
station conprises: request receiving nmeans for receiving the antenna

request that the signal should be transmtted fromat |east one antenna out
of said plurality of antennas; and signal transmtting neans for transmtting
a signal addressed to said nobile station, including the signal under said
automatic repeat request for retransmission, fromthe antenna requested by

sai d antenna us ques e comuni catjon system co rls
phnahtyofrm%%@st&ﬁ&@maﬁif%mﬁgﬁﬁ. reﬁ#ﬁaﬁm i EHMIty

of antennas an %nflgyrﬁd QRerform si nahj%fansnl glonérecepthp contro

i ncl udi ng S|gna FetTansms S|on C ntrol asé $tat Fon 61 the basis of
an automati rep%%%ln§q 1itg§”‘%jﬂPQﬂéblfta%{QPi théﬁ'@e%%l mobl ] e
station conprises dring neans for I'ng recei ng Squalities

of signals tr%@%@'EtQﬂnﬁ{oghEh%xP rfédt¥e %ivggéenna dﬂg%saﬁg %%_statlon

and request t ansmttl ng neans fO ransm Ing to ase S{:atl on an

antenna use r§%#%g% H?%%¥QHF“|th asf §ﬁ9Q$ue§ Qulque £e§§§91£%§d %ron1at

| east one ant said p ural i ant ehnas,” bas e receiving

qualities of &Qgegkgq%l framthe r @%%&5Vﬁea9{§9?8§ %Ra%%n%%gg%&g,

measur enent , wher €i sald base station conpfi Ses
s0 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 staticn, supposing the situation of

multihop connection. 1In this case, the mobile station

511, which 1is a transmitting staticn 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 adioining moblle station as a relay station and

responds to the repeat request by designating a

transmission path including the mobile station (relay
station).

In each of the abcve embodiments, the receiving

25 guality measuring function of the receiving gquality

measuring unit 316, 416, 516 in the mobile station 311,
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request receiving neans for receiving the antenna use request that the

mul ticast signal should be transmtted fromat |east one antenna1qyﬁﬂwﬁm§aid
plurality of antennas; and nulticast signal transmtting nmeans for
transmtting a multicast signal addressed to said nobile station, including
the nulticast signal under said automatic repeat request for retransm ssion,
fromthe antenna requested by said antenna use request. 7. The nobile
comuni cation system according to Caim6, wherein when antenna use requests

fromthe plurahity ofmobide SEMdLNS aLe prgsent QVeIviyWp Or Or& .,
antennas, said nulticast signal transmtting neans transn1tscﬁhe mul ti cast

signal by usinpgatheiagtennasahs, decheasi ngnharder, of. the, punbey, af; fequest s.
8. The nobil e conmuni cati on system according to C aimb5, wherein when

receiving sai d -ankRARR{USE MRQUESE, oBaider eqHaSh i Feeei/vipg i aans; jper f or s
antenna reception in a diversity system 9. The nobile conmunication system

according to sghai m5, twherei Besaldidyabiuby iWEASW:iFY BARS ABAsuUres said
receiving quality by using a synchronization signal, "~ a’signal of

annuncisation informatkon, anr pdividualy signalndo;dhe nobike statiqn, a
mul ticast signal, or a conbination of two or nore out of these signals,

transmitted freanahikeasy repeiantenna ofspsai kbase, shatbaBe L@atThe nobile
comuni cation systemaccording to Caimb5, wherein said receiving quality is
a received pgwer, sval ge1obiaimedbdi ¥bdidhe ar £2% & F t POYNER RV s ;
the channel determining functicn o¢f the channel
determiner 306, 406, 506 corresponds to the radio
10 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 tc the
first and second radic <channel transmission power
15 determining means.
From the invention thus described, it will be
obvicus that the embodiments of the invention may be
varied 1n many ways. Such wvariations are not toc be
regarded as a departure from the spirit and scope of
20 the invention, and all such modificaticns as would be

obvious to one skilled 1n the art are 1int=nded for

inclusion within the scope of the following claims.
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the sumof an interference power and a noi se power, a value obtained by
dividjng a signal power by the sumof an interference power and a noise
power, an error rate, a |ikelihood obtained in decoding of ernfdN®otllection
code, 93 1 6 NOV 2005 a CNratio, an S/Nratio, a correlation val ue obtained
by despreadi ng of spreading code, or a conbination of two or nore out of

t hese. 1l1wHATMuBI lCeacs@EmUIiISGati on nmet hod which is executed by a nobile
comuni cation system conprising a nobile  station, and a base_ station

equi pped with &-pl ufal MAPIFE HABHHEC2 RN wiiXFE e confPEHLFEaIt o2 per f or m
signal traR3MLSSLERLEBEePLhaN £OULQ INGUINT $li9nabn £h §lLE-RASTESST ON
control by the base station on the basis of an automatic repeat request from
t he nobi | Pextarno, ransmicsishilrecaimon cef | on sigmiedd oz | sendina qual ity
measuri ng %EQ%FOfi at sa%d ng%ilg.st%%i%n measuring receiving qualities of
si gnal s t PRNSHEEERT R0 PRECERIIS FEYS8F AFENRRAS of said base station; a
request transniwhkireégnsktap dotmobatlesaitdtibhi kempstiakisqn, transmtting to said
base station an antenna use _request that a signal should be transmitted from
at | east one #REEANATGUtTRLSEY d FasHIing Beaaft effias MeFEIBd6h at he

recei ving r%‘é%'i'vﬁhgs qglfalti & sb @Al $558MLRG - 17 §SAGELIME ANt £pRAS gt ai ned by
t he neasurenent; request recelving step OP, at said base Statlion
recei vi ngbblse antedpa;usedr equest that the signal should be transmitted from

at | east one antenna out of said Iuralit¥ of antennas;, and ,
request transmitting means Ifor transmitting to said

base station a radio resocurce use request for use of a

radio rescurce adapted to a receiving quality, based on

the measured receiving quality of the radio signal, and
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 signal
under a request for retransmission by said automatic
repeat request, using the radioc resource requested by
said radio resource use request.

2. The mobile communication system according to
Claim 1, wherein said signal transmitting means transmits
the signal by using radio rescurces in decreasing order
of the number of repeat requests from the mobile station.

3. The mcbile communication system according to
Claim 1, wherein said receiving quality is one selected
from the following:

a received power;

(Eg. 1)

c/{I + N)

C: carrier power

I: interference power

N: noise power;
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a signal transmtting step of, at said base station, transmtting a signa
addressed to said nobile station, including the signal under sayg @Fhﬁ?ﬁtic
repeat request for retransm ssion, fromthe antenna requested W

antenna use request. 12. A nobile comruni cation nethod which is executed by
a nobile comuni cation systemconprising a plurality of nobile stations, and
a base station (@gui pped with a plurality of antennas and which is configured
to perform signal_ transm ssion/reception control including signal 94 1 6 NOV
INS retransni s$/df ¢oMfrol by the base station on the basis of an automatic
repeat request df.r gpa Aohide Station, said nobile comunication nethod
conprising: a quality nmeasuring step of, at said nobile station, neasuring
recei vi ng qual ilt:i esitefr fergmales powersm tted from the plurality of antennas of
sai d base station; a request transmtting step of, at said nobile station,
transnmitting to ‘sd-d 5a®&"§tdti on an antenna use request that a nulticast
signal should hegtransmtted fromat |east one antenna out of said plurality
of antennas, based on the receiving qualities of the signals fromthe
respective ant €dMas obtai ned by the neasurement; a request receiving step of,

at said base sEatE%QTie&ec%j%ing t he antenna use request that the nulticast
signal shoul d be transmt £6d From at 1 east one antenna out of said plurality

of antennas; amd aociukt ipeast-;signal transmtting step of, at said base
station, transmtting a nulticast signal addressed to

(Eq. 49

S/N

S: signal power

N: ncocise power;

an error rate;

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 the
transmission power of the base station;

a correlation value obtained by despreading of
spreading ccde;

either of combinations of these.

4. The mobile communication system according to
Claim 1, wherein said radio resource 1s at least one
antenna, directivities of at least one antenna, a 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 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:
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said nobile station, including the nmulticast signal under said automatic
repeat request for retransm ssion, from the antenna requested by said
antenna use request. 13. The nobi | e communi cation nethod accor di NGp Ngv 7@{ aim
12, wherein in said nulticast signal transmtting step, when anteh

requests fromthe plurality of nobile stations are present over two or nore
antennas, said base station transmts the nulticast signal by using the
antennas in degmendityy ofederurdfng henautberfaf meqeesisg léecdheingbile
comuni cati on ,net hod accordl ng to Caim1ll, wherein in said request

recei vi ng ¥eep Fifferct r@é&‘\ﬁlﬁ’g SERESBAtEPRa 3O r BRGe LU iFhasE stati on

performs ankenndsl 8¢eREICN Yalked sHa¥8w;t WngySt ém 15. The nobile
comuni cation nethod according to Claim1l, wherein in said quality

measuring st epresI@zleatQB'_lla(m{D\mgmbeales starti ctrram:smresngsau:@i sen:él Vi ng

quality by usin nchronj zati on_si i of . ann n

i nf or mat i %’ﬁ‘ n&naﬁdﬂﬁ/o‘i‘}él a’é{:‘aﬂﬁ? F5<t ?qHﬁﬁ% Z:hg"[ atd oni 9% nﬁ}1 iast si gnal ,
or a conbiyeat £ pAnShi t WO Orf BN € 28Ut 1Bt t Rese, ahitansAl tded fyfonsatyl east one
antenna of said base station. 16. The nobil e conmmuni cati on net hod according

to d ai mPluralfiéreiof sanbepaasi vinapaguaditt $hies @q@c@i%dqu@émn%a val ue
gbhg: ggd By dipd dé?nglgarfrzjcﬁr %9%‘9&89#8&?&5%%%@1 'é‘éteé%r?écf g power and
power ue obtal ne g a Si gna power by thé'sum of an
i nt er f er ene@aspeweienand aadnoi se power, an error rate, a
wherein said base station comprises:
request receiving means for receiving the antenna
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 signal
under 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 equipped
with a plurality of antennas and configured to perform
gignal transmission/reception control including signal
retransmission control by the base station on the basis
of an automatic repeat request from a mobile station,
wherein said mobile station comprises:
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 multicast
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, and

wherein said base station comprises:
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| i kel i hood obtained in decoding of error correction code,
S/Nratio,

a conbination of two or nore out of these. 17. A base station
equi pped with a plurality of antennas, constituting a nobile conmmunication

system together with a nobile station

a CNratio, an
a correlation value obtained by despreadi ng of spreaﬂbg% 3®ge,
TallR

requesting to transmt a signal from

at | east one antemeat ounéceivsagd nHan=l foy ofeenti-ehmas tdre t Artbasas of
Ui%ual ities of signals t%ansm tted fromthe I ur%lkl ty of antennas

recei ving
and whi ch

ohtAytFed (0 *perf BH si §

fm Wi &5 ndbPTalst at

transm ssicQnaaerledon Gt r At | M4 NGoSd gN@ht oS4 F a9gA Séfons898t r ol based
on an automatic repeat request fromsaid nobile station, said base

conpri si n@.lurr@dtiéyt aofeeeitemgsreamsl f or receiving an antenna use

station

request

that a signal %ﬁgld b transrftted fr :Eat | east gne nt enna gut of said
OF oF LERARSH

plurality

1585 Tafid Pgnd T TH IR n‘%earFé%n Bag i

of an

tt'¥ng a

si gnal aédrﬁaiedcb@tsasﬂgﬁabl | gdgtessad, ddcldadingmohe 18 grakt26n] 6 NOV

2004 under, said automatic repeat

antenna r

system togéet

request for retransm ssion, fromthe

_ §0d@%by W d WhtEerfiRttuseS ¥Eplestundgr pspide @tlsprﬂéﬁlm chis
equi pped Wi g;@a% H_Jeﬁ]@aétty o a@&?ﬁ%m%lfﬁéﬂtuthﬂ&ma fRAI | g

her w plurality o statTons requestl ng

ni cation
O transm t

a mul ti casteguiegneald byomaial drgasinsonseamteeuaataut of said plurali ty of
ant ennas on

7. The mobile communication system according to
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.

8. The mobile communication system according to
Claim 5, wherein when receiving said antenna use request,
gsald request receiving means performs antenna reception
in a diversity system.

S. The mobile communication system according to
Claim 5, 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,
transmitted from at least one antenna of said base
gtation.

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
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,
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the basis of receiving qualities of signals transmtted fromthe plurality
of antennas, and which is configured to perform wth said rmbilﬁewﬁtﬁﬁai ons,
signal transm ssion/reception control including nmulticast signal

retransm ssion control based on an automatic repeat request fromthe nobile
stations, said base station conprising: request receiving neans for

recei vi ng ;arc ant eapaolisen reauestt 18at aa dBddicasiosi gadhe Shoukdnba
transmtted fromat |east_one antenna out of said plurality of antennas,
and nul ti E¥stdedngeadicamshi IRTerAaneeder ¢¥ ansaPtbingtiannoft feast si gnal
addr essed 4,0 5ai.d Jpbiee ¢ jon, including the nulticast signal under said
automatic repeat request for retransm ssion, fromthe antenna requested by
sai d ant enna usé .r equesthilk. cimeurbiase: Kiratmearheat cohithgitoekkaumed8, wherein

when ant enna use rﬁqgests fromt he.$l ural i t%? of nobile stations are present
over two & nBre™8REERinaSOMERRHCANHPR | REIE LN gt RYLEHIW t & nBOR4Rs

transmts dehhe i omul tdifisd phgBaktBy idsi @ uFiE)%e@ntﬁ'H}?Sai?M?Qi?é?i gg order of
the nunber of requests. 20. The base station according to Claim 17, wherein
when receiaitegnes,.d amdenwiigde dequesonfigairddr eqeesperferai vengnadans

Tobi | ¢ ot AR AR e S SEORS0 ed { BOPEFThr i SISO TiEnsm 8470 ecept i on
control inetudinghisisgdd control by the base station on the basis

of an automatic repeat request from the mobile station,

said mobile communication method comprising:

a quality measuring step of, at sgaid mobile station,
measuring receiving qualities of sgignals transmitted from
the plurality of antennas of said base station;

a regquest transmitting step of, at said mobile
station, transmitting to said base station an antenna use
request that a signal should be transmitted from at least
cne 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,
receiving the antenna use request that the signal should
be transmitted from at 1least one antenna out of said
plurality of antennas; and

a signal transmitting step of, at said base station,
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 reguest.

12. A mobile communication method which is executed
by a mobile communication system comprising a plurality
of mobile stations, and a base station equipped with a
plurality of antennas and which is configured to perform

signal transmission/reception contrel including signal
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retransm ssion control based on an automatic repeat request, with a base
station equipped with a plurality of antennas and configured to trfa it a
signal on the basis of a signal transm ssion request from at | &40 gﬂ@
antenna out of the plurality of antennas, said nobile station conprising:
qual ity nmeasuring nmeans for neasuring receiving qualities of signals

transm t t ew:tnagmntilees iglruradmnt yobf byanthennassof ssatdobasen stlad¢i basiand request
transm’tti;k? neans for transmtting to said_ base statiaon an_antenna use

request tifdt A" siPHA" AUl FEPEE L rErdrT Tt ed "ot at™ §hétaRtenna out of

said pl urgdliid ywopfi 1@antenfami kasesh ekt Refinigigiqpual ities of the signals
fromthe respective antennas obtained by neasurenment. 22. A nobile station
whi ch is confi gure@dltispherdaFuring sl tehnsat ssf bd/ mebépei shatdaty ol

i ncl udi ng |t 1 gnalLd el ansii ssi 0 tomatic
r epeat re&rtl?éssp,ﬁ\?\lnﬁt rlre:de%gglen t%‘gl on e%%i%%e%gﬁ%ﬁéag?‘%ﬁgpé F?é ggoglntennas
and confi gieegpliorafiriansmift anteanidd edfstsadiqghalsecostadtd digsi s of a si gnal

transm ssion request fromat | east one antenna out of the plurality of
ant ennas, sai d ZmoBia®eStat iCERATEIHPELEIGhg StERal Py nB&sufPid nBR< 1for

measuri ng di@&8ioH NG rARidd 8%y Ao SEHNR! Sadd a0sgt {68951 QAL ERRaPLYEAl ity Of
antennas of said base station;” and request transmtting neans for
transmtt inggiuestsatdatbaze mtlatiicmetansagnehnashsel d ednsest rahamistedl ti cast

signal shaquld be transmtted fromat |east one antenpa_,out .qof said plurality
of ant ennag "ba&&d gﬁatg e PHEei Pithgina ©out ~of S p1%i a1, e

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,
receiving the antenna use reguest that the multicast
signal should be transmitted from at least one antenna
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, including the multicast signal under
gaid automatic repeat request for retransmission, from
the antenna requested by said antenna use request.

13. The mobile communication methed according to
Claim 12, wherein in said multicast signal transmitting
step, when antenna use requests from the plurality of
mobile stations are present over two or more antennas,
said base station transmits the multicast signal by using
the antennas in descending 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 regquest, 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
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qualities of the signals fromthe respective antennas obtained by
measurenment. 98 1 6 NOV 2005 23. The nobile station according to C aim 21,
wherein said quality neasuring neans neasures said receiving quabiNOy 685

usi ng a synchroni zation signal, a signal of annunciation information, an

i ndividual signal to the nobile station, a nulticast signal, or a

conbi nat i abdfl et Wa a@ri ciDmeuirad ddiebereddginalsg qidBisy biedsfhgnaat | east
one antenna of said base station. 24. The nobile station according to Caim
21, wher SYRCOZPFLZEELOH ng SdFaRilry i & a FégBAYed Bbwer ANBUNGARLACBDL ai ned by

di vi di ng 8 ng@ha®li oROWRIn bynd Pe; SWM 0k gAl1! RLLTHR! eRGS; POVEE sRREna Nnoi se
power, a value obtained by dividing a Signal power by the sumof an

i nt er f er edcenulgowerstangi@anabi serpeweromaimatyanr oht €woa di kedidoodt obt ai ned
in decodin f. error_correctio ode, N ratio, an S/INratio,.

correl ati 8% &ﬁqfee 'ob?lé?ﬂ%rﬂl*ﬁ!flegdg§8f“ea’e‘3% %e%?t spPEadh gerl%"de‘?'E o?‘éég

conbi nat i eRgef stweien. nore out of these. 25. A signal transmtting nethod in

a nmobile communication systemconprising a nobile station and a base
station and corfi-guFfeg tBOPéleorFRMEHEHEH ¥ oMatdsht Rerosdiagsi ghRal whil e

sending apg ,;LECA| Vi Qrge%iﬁm%[ﬂftﬁi Q'e.rcgg‘%ﬁhgr er%ggh‘%lﬁftys%d 5| Qgéleivééansm' tting
nmet hod being carried out as folTows T nthe I'T'e "comuni cat1ron system when
a repeat megeest 4 ovalekr aistaigsddnbef dAviding 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 ratio, a correlation value obtained
by despreading of spreading code, or a combination of two
or more out of these.
17. A base station which is equipped with a
plurality of antennas, constituting a mobile
communication system, together with a mobile station
requesting to transmit a signal from at least one antenna

out of gaid plurality of antennas on the basis of

receiving qualities of signals transmitted from the

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
comprising:

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

signal transmitting means for transmitting a signal

addressed to said mobile station, including the signal
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received signal is needed, said nobile station notifies said base station of
sai d repeat request, together with said receiving quality of th‘FBrNWiZ@'J
si gnal nmeasured, and said base station transmits a signal under a repeaq
request fromsaid nobile station so as to neet a required receiving quality
of the nobile station, based on the receiving quality thus notified of. 99 1
S NOV 2005mnder Assidnaltomansn ttepgpietrhqgdesn Eawbrkeranemiaaioati on system
conpri si ng a nggl I %r%t ation and a se st,g:]i on and conf Lt%ured to perform
transni ssitGfY ECEPETGHRIOR J SGUGTAHCWRY] §3dEn GG TETd USSe d&METS -an aut omati ¢
repeat requestgsai ch sighad Etapnsshttivpgchet Red helngpgad rigdeeut jas fol | ows
in the nobile _comunication system said nobile station neasures a receiving
qual i ty ofPluxadddivo sighal traRePREsed frasMItHEWdsW st atd on, mghdlen an
occasi on qf i.fyi saj e .stati.o f. n edgenent of .arrival of
a recei ve%og}%gl&\lallc?étgg)ﬁ %Yceésgé%f'hets seehesqi g'fll%g %%f‘ﬁ%‘%%@ iér?n‘é“’%ﬁ% ity of
said at [|seastioore ragiesthanneb rmMaasisned, andudaiidalasessdwdl ofirbmansmits a
signal under a repeat request fromsaid nobjle station so as to neet a
required atedEAFRINETUATMSPHF e HobF ! RHLYdhithagEd2BREPRBS PBcei vi ng
quality t L {4 edgof i .Lrapngm il ; ing to
Cl ai m 25, Q\%\l%e:ktga%ér;]{ééaigg r?oeb%?l(avl-sﬁbgt ?%%ﬂ%%%% i g)s% t%]leérg%ls%EEgtggtsﬁggeé a nunber
of at | eastrconecheadpburhanhel chdamtemmmei vand qldldi yiof cohéigadied channel ,
or of onl¥ a
O

perform, with said mobile stations, signal
transmission/reception control including multicast signal
retransmissgsion contrcl based on an automatic repeat
request from the mobile 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

multicast signal transmitting means for transmitting
a multicast signal addressed to salid mobile station,
including the multicast signal under said autcomatic
repeat request for retransmission, <from the antenna
requested by said antenna use request.

19. The base station according to Claim 18, wherein
when antenna use requests from the plurality of mobile
stations are present over two oOr more antennas, said
multicast signal transmitting means transmits the
multicast signal by wusing the antennas in decreasing
order of the number of requests.

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

system.
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channel nunber of a receiving quality within a predeterm ned range,

recei vi ng

mexi mum r ecei ving gaakmioby lat staitd ormoMidch stsatdont i doged hes peikbotkihe

recei ving
C ai m 25,

basi s of

radi o chann

Cl aim 29,

as the

quality of said at |east one radi o channel neasured. .Oigmﬁ
signal transmitting nethod according to Caim25, wherein said g

station notifies said base station of a nunber of at |east one radi o channel
satisfying a required receiving quality, including a radio channel

with a

ualit¥ achi.eved. 29. The signal transmtting nmethod according to

BRdi h TeREHiFd O ERCES: 105t

PREEed a ARGiLYII8FannEFIBALI sfyi ng

the requi ked YL@eRii WisA@naUdldrtkrAl thesd0 Jdn 6 NOV 200smaPhi! exrghakton on the

notiflcathn from said nnbile station, and t he base s%atlon
transmi t s reggiegtal witdera daspeztat rayuestigpain vheh nebplersiatyoaf using the

| __determ ned transmitting net

ccording to

.30. T i | d
MEenpde S Mefhe il o el 0T LI CHDP, OB PRE BEROLT 0o

from sai dofobial esshakilon: rasishg ssaodh dehaestnedrbadi atchasagk, sakd base
station also transmts a signal addressed to the nobile station, using said
det er m ne@&ANG chahndf 8he Mt hHal efamnfeRiag, metHcH Bebatding to

Cl aim 29,

base station

eterm nes

required receiyuadity 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 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.

22. A mobile station which is configured to perform
signal transmission/reception control including multicast
gsignal retransmission contreocl 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 ocut of the plurality of
antennas, said mobile station comprising:

quality measuring means for measuring receiving
gualities 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 multicast
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.

98

el Ln §q§- :the notification fromsaid nobile station, said
SW% &%h COH% é%% nmber of a radi o channel which satisfies the



quality at the nobile station and through which the signal is transmtted so
that a transm ssion power from the base station becones a predeqegrmjvnmg

val ue, and also determ nes a transm ssion power of the radi o channel. 32.
The signal transmtting nethod according to C aim 31, wherein when said base
station transmts an identical nulticast signal to a plurality of nobile
stations, the lmse stiafi ofbsteler nynesien nuabesreingt tbeaglhagre radi o channel
which satisfies the required, receiving quality at each nobile station and
through WA e $ddi cFERLFYnamSeS U ags miteHE soMERGHTES t Bad6hni ssion

power fromddepase shathed Q%O%f&n Predeterphredvalues; g al §0

determ nes a transm sSsion ~power o he radi o channel, based on notification
from eacrimisl eokt anhonciadgioThe rdiqgmat iomansam t i ndgvidthdd sdgoeldi ng to

Gl aim 32, wherti n whe?).iai d btg e. station trﬁrtlsrri t% the identical nulticast
signal to The prural™ty s bt st afi oS " F8Shase® 4t 1on 98t efnines a
nunber of dontaidiar ikl lof NEWo200T chayirel ddwt ean breassummdniashave the
greatest nunber of repeat requests fromthe nobile stations, out of channel
nunber s witTFRIEREd 8Achg TR | tdles Miash n cile pradendani wdd carige, basei fi ed of
by the respegtiye nobile stations. 34. A nobile conmunication system
conprising a nobile station and a base station and configured to perform

t ransm ssi on/ r eciept iThe ofmabslgnattabhide seadondingndtbeceilwimg an,aut omatic

repeat re%ﬂﬁ;&éin 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 cecde, a C/N
ratio, an S/N ratio, a correlation value obtained by
despreading of spreading code, or a combination of two or
more out of these.

25. A signal transmitting method in 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 Trequest, said signal
transmitting method being carried out as follows in the
mobile communication system:

when a repeat request for retransmission of a
received signal 1is needed, said mobile station notifies
said base station of said repeat regquest, together with
said receiving quality of the radioc signal measured, and

said base station transmits a signal under a repeat
request from said mobile station sc as to meet a required
receiving quality of the mobile station, based on the

receiving quality thus notified of.
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wherein said nobile station conprises: receiving quality nmeasuring neans for
measuring a receiving quality of a radio signal transnmitted frohbtfe JBse
station; and receiving quality notifying neans for notifying the base
station of the receiving quality of the radio signal thus neasured, and
wherein said receiving quality notifying means notifies the base station of
a nunber of atZBeasﬂ\on@igmahiotchaaméttang ameebeidvi nig1 qual | twbolet he radi o

channel , or é.a t nunber .of, a recelgp_ ggallté mnagln a
predeternlﬁgﬂmpéﬁﬁ 1O%s ?%% ?@céFWFﬁ&Slﬁﬁbl?t§1 i G*at1PBast"Dn@ radio
channel neagered, apdcwherei n saidd baseostaglieBaconprises: tpapsfiiting
means for transnlttlng a signal under a repeat request fromsaid nobile

station s&ragspdspien/Fecepliiodd Ofecai vPagnagdal whylef eradipsi| andtati on,

based on the.;(8¢g vifg q&gﬁbﬁX%EQ“ @géhgheqﬁﬁL 32 The; 4o

cormuni cati on systemaccor di ng S el T saldlrecelglng quality
notlfy|ngtnaammltmahghnﬁthmddbbasg ghatried ajuta asgniierl lefwsatih ealé one
radi o channel, _sati sf n a reqU|red receiving quality, including a radio

channel wkiden&e 1FEC OV FYStGTHl ity at said nobile station, together

with the receisuijBg llid YS@QQigﬂeﬂeaéQge% & NQL20E L 36 uJi‘ft{zmgfl e
communi cation system according to Caim 34, wherein sald base station

conpri sesa readlie chignel teaesnihted ﬁeamsth@rhﬁﬂansﬂanlgpa.am@doo channel
satiSfyin%ntheéE% f&éﬁif?CG%gLnggHgllsgid base station of an
acknowledgement of arrival of a received signal, notifies
the base station of the receiving quality of said at
least one radio channel measured, and

said base station transmits a signal under a repeat
request from said mobile station so as to meet a required
receiving quality of the mobile station, based on the
receiving quality thus notified of.

27. The signal transmitting method according to
Claim 25, wherein said mobile station 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.

28. The signal transmitting method according to
Claim 25, wherein said mobile station 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 gquality
achieved.

29. The signal transmitting method according to

Claim 25, wherein said base station determines a radio

channel satisfying the required receiving quality at the
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at the nobile station on the basis of notification from said nobile station;
mtting nmeans for transmtting a signal under a repeat gﬁgwgﬁg from

and trans
t'he nobi

det er m ni
36, where

also transmts a signal addressed to the nmobile station, using said

det er m ne
Cl ai m 36,
det er m ni

e station, using the radio channel determ ned by the ra

ng neans. 37. The nobile comuni cation system according to

nnel
Clam

_ in after transmtting the signal under the repeat request fromsaid
nobi | e st aldbane UStagisal bn deher bAelk r adi onshapnehs 1 sAI Eddm@ngALHt i ng means

@9P4dieo SERZAES!,. 288, The nobil e communi cation system according to
wher e 3l basac sbat ORI SpSs3 LhLs! uddd! 0 chagpel number

ng neans for determning a radlo anne

I ch

satlsflesreqeeseqUhnﬂm theceobihg qﬁatubm,aMsum@lnﬂnlfﬁéiatcbanaam t hr ough
g@gﬁ%nal is transmtted so that a transm ssion power fromthe base
"edet erm ned val ue, based on the notification fromsaid
nobi | e stationzgandrhkl r gt ghadi orehaBRektihgnskesLAN RewBLddaLer ALNi ng nmeans
m ning a transm sSion power of the radio channel. 397 The nobile
communi caﬂl@nnsﬁﬁ,emmmrdua@qm EIRm @8 naherei aigaad badersthei on

whi ch
station b

for deter

conprlses
occasi on
nobi | e st
satisfies

nd channel eterm,pi neans f.or
ofigggnsﬁfﬁi % %%O ent %ggF g icast g?gﬁar t 6°1&%l tFa
dleit@nsi neet erfrhcﬂwg achuirher, of saatl | agsde ONesgaadian chanpel

pIuraglty of

whi ch

the required  receiving quallty at each nobile station and through

transmits a signal addressed té the mcocbile station, using
said determined radio channel.

31. The signal transmitting method according to
Claim 29, wherein, based on the notification from said
mobile station, said base station determines a number of
a radio channel which satisfies the reguired 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, and also
determines a transmission power of the radio channel.

32. The signal transmitting method according to
Claim 31, wherein when said base station transmits an
identical multicast signal to a plurality of mobile
stationg, the base station determines a number of at
least one radio channel which satisfies the reguired
receiving quality at each mobile station and through
which the multicast signal is transmitted so that a
transmission power from the base station becomes a
predetermined value, and also determines a transmission
power of the radio channel, based on notification from
each mobile station.

33. The signal transmitting method according to
Claim 32, wherein when said base station transmits the
identical multicast signal to the plurality of mobile

stations, the base station determines a number of a radio
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103 1 6 [40V Z005 which the nulticast signal is transmtted so that a

transm ssion power fromthe base station becones a predeterm ned val ue,

based on notification fromeach nobile station; and second radifb&baniiisl

transm ssion power determ ning neans for determning a transm ssion power

of the radio channel. 40. The nobile conmunication systemaccording to Caim

39, wher eidhagamied bdsaE- stati be mmaiastdp hhaster adieo gcdamest number

deterrn'nin maansE3 ona asi on_of tra]rslltsmttln theidentic?
St i%R:

nul ti cast g,‘queﬁ tﬁgquﬁﬁ aI F9™of ShhpbitdP Getrer M n§ta nunber

of a radl&la@h@nneln&rh@érganwla@hasslhé@ednm@avqubm@t%@at estthiwnbgr of
repeat requests fromthe nobile stations, out of channel numbers with

recei vi ng Pq-’@éﬂlelttelr@f\ﬁidt Kange . praldet @dr aledy arle, rasPeEredeomnobylehe
respective,mhilg stations. 41. The nobile comunication systemaccording to
Cl ai m 34, \bner el n ‘'said base station conprises: radi o resource determning
means for detepdi.ni &g anoliidd 0 ceEmMuUITEs tSEdn Sfyyageh hecorgui sefgr eaei vi ng
quality at _the nobile station on the basis of notificatign from said nobile

station; dRPisEgnsfatrifisnfiti ng nRAFR o tidhs A | fETERSYUTSAGNEP under the
repeat I equetlorh OB Saish SDRLA ArSdli Oh oHSNG ST agh 01 £ €3QUEgRgdet er mi ned

by said radio resource determ ning neans. 42. A™nhobile conmuni catl on system
conpri si ngrna neosiilvé st &N G tanth ta aspesttatriegmmestd configured to

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

receiving quality notifying means for notifying the
base station of the receiving quality of the radio signal
thus measured, and

wherein said vreceiving 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 o¢f a receiving
quality within a predetermined range, as the receiving
quality of said at least one radio channel measured, and

wherein said base station comprises: transmitting
means for transmitting a signal under a repeat regquest
from said mobile station so as to meet a required
receiving quality of the mobile station, based on the
receiving quality thus notified of.

35. The mobile communication system according to
Claim 34, wherein said receiving quality notifying means
notifies said base station of a number of at least one
radic 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.
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performtransm ssion/reception of a signal while sending and receiving an
automatic repeat request, wherein said nobile station conprises: receiving
quality neasuring neans for neasuring a receiving quality of a ratlifggigpal
transmtted fromthe base station; and 104 11 6 NOV 2CC5 receiving quality
notifying nmeans for notifying the base station of the receiving quality of
the radi o signal thus neasured, and wherein said base station conprises:
transmitting rfans Ty modidei t conguaisaghah usgerem rapsatdirenuest from

sai d nobi | tatjon s0.as to nmeet a required receiving quality of the nobile
station, bcglsazltti"?ojr? t ﬁ%‘e r elcneisva}ln(g R | qtfttlhouré FOET%EF of , and” wherein said
transnmitting neankid r ahannkd tdetsigned ng bynedSisngfbadi e d &SR ian
decreasing order of the nunber of repeat requests fromthe nobile station.
43. The n?fb? I cONRRAF L atiadd sdydinem Blee orgiNg red CRee YR Whedditw said

radi 0 resQuf Cend Smahih8asi ANy aft eppa, pdishectdyi ﬁ&@?ﬁ?éa@#oheﬁtﬁamon.e
antenna, a radio channel, a transm ssion path, or erther of conbinations of
t hese. 44.s3idbasdidtcatdt@tiian;a amsbi | e communi cati on system conprising a

nmobi | e station _and thﬁ hase station and confiqgured to, perform

transm ssi on/ r eCEBTET O %G GYHAI O TRPLBHYT HE afdSteBat v FRESEN 2aut omat i ¢

repeat requgsiat stégubase rebal itk CAPPI1ST BYathaASMUdiRy PRANSHIL
transmitting a signal under a repeat request fromsaid Tobile station so
that a redqiideel eclsbameinpshl i®y ishe radio channel determining

means.

37. The mobile communication system according to
Claim 36, wherein after transmitting the signal under the
repeat request from said mobile station, wusing said
determined radio channel, said transmitting means also
transmits a signal addressed to the mobile station, using
said determined radio channel.

38, The mobile communication system according to
Claim 36, wherein said base station comprises: first
radio channel number determining means for determining 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 power
from the base station becomes a predetermined value,
based on the notification from said mobile station; and
first radio channel transmission power determining means
for determining a transmission power of the radio
channel.

39. The mobile communicaticon system according to
Claim 38, wherein sgaid base station comprises: second
radic channel number determining means for, 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

103



satisfied at the nobile station, based on a receiving quality notified of by
the nobile station, and for determning a radio resource which is. . egmg or
transm ssion of the signal so that a transm ssion power from sai]dﬂg@s
station beconmes a predeterm ned val ue, wherein said transmtting neans
transmts said signal by using the determ ned radi o resource. 45. The base
stati on asdcrcdi ngheo Ghacarast saidnabases sttatdarsmiconpt i simgtheadi e channel

determ nin s, f.or. det erm ni a r.adi g channe atisfying the required
Fecel vi ng SNET o108 1 BV aioy DS o™ hebfop! | 53T AP onbeRaTEd of
notifi cat ippedatensaicdl RBRIUes Sthaldedn; candnbrafisdattiong Fears Eakth

transmtting the signal under A the repeat request fromthe nobile station,
usi ng t he™Pddi®o ERARAER de®BRNi FREPEY tHIadicEaemednet TaBEBARPAPAG means.

46. The bazfic! ahbedraAgaohd! Nidey Orak ddeiehehd AT tebnbhalsgbhling the
signal under the repeat reguest romsaid nobile Station, using said
det er m neghaowadi @f dhenneldicsailchrtmrednsm tting neans al so transmts a signal

addressed to tg?? m)?"bl e stgt' on, using.said determined radio channel. 47.
The base stati ¥ -acd8Fdi RGPEOTA SPRTHH CIH A RN aBGPTEIMF i §Png: first

radi o chamneli miweben,iaterin $i 9 PRSESsE L iofletshpnsBe 8nAvADeR49H a radio
channel which satisfies the required receiving quality at the nobile station
and channel number determining means for, on an occasion of
transmitting the identical multicast signal to the
plurality of mobile stations, determining 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 gqualities within a
predetermined range, notified of by the respective mobile
stations.

41. The mobile communication system according to
Claim 34, wherein said base station comprises:

radio resource determining means for determining a
radio resource satisfying the required receiving quality
at the mobile station on the basis of notification from
said mobile station; and

gignal transmitting means for transmitting the
signal under the repeat request from said mcbile station,
using the radio resource determined by said radico
resource determining means.

42 . 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 said mobile station comprises: receiving
quality measuring means for measuring a receiving quality

of a radio signal transmitted from the base station; and
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t hrough which the signal is transmtted so that a transm ssion power from
the base station becones a predeterm ned val ue, based on notification from
said nobile station; and first radi o charnel transm ssion power]deermini ng
means for determning a transm ssion power of the radio channel. 48. The
base station according to Caim44, said base station conprising: second
radi o channel nunber determ ning neans for, on an occasion of transmtting
an identical middeiasinsignality natplyiabi imeaofs nibda | eost a7iags theet er m ni ng

a nunber of at |east one radi o channel which satisfies the required
recei vi ng%ﬂﬁaﬂ i 5P O h Wobi F'ﬁcgf‘éf?%nq%ﬂﬁ”fﬁr Bhgh ev\ﬁiaa%ot ¥ 9|’Fﬁ‘ﬁti cast
signal is dmansmddadtso 4t a  transm ssion power fromthe base station

becomes a predeternined value, based on notification fromeach nobile
station; and sétd¥iteithdisdichahRer t9aachPRsiMPIOGSS 6 NOANB0GS tpager

determ ni IRan or, m.ni t.J. 1SS 0 t i.0 channel .
49. The bgtgae sta??%n té%g%sﬁgdi@n%r{lg %ésirlﬁﬁ}? 3%%‘.5"—& %a\ggé%%%%i %%q@%(r%}gri si ng:
third radifrcshannald nurdier] edetseratinimng steakss f ao, @Retan a0Ceasjudiredf
transmtting an jdenti C{iﬂ_ multicast signal to a plurality of nobile

stations, AT ngualabmbe?t &€ PEET b cREftdIOt haPaggA 1™ assifmed to
have the .qreatesiy NHIPEr:Pfc iEPefl FEQedS, TR the nobile stations, out

of channel nunbers wth receiving qualities wthin a predeterm ned range,
notified of by whwrein said transmitting means transmits the signal
by using radio resources in decreasing order of the
number of repeat requests from the mobile station.

43, The mobile communication system according to
Claim 41, wherein said radio resource 1is at least one
antenna, directivities of at least one antenna, a radio
channel, a transmission path, or either of combinations
cof these.

44. 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,

said base station comprising transmitting means 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 receiving
quality notified of by the mobile station, and for
determining a radio resource which ig used for
transmission of the signal so that a transmission power
from said base station beccomes a predetermined value,

wherein said transmitting means transmits said
signal by using the determined radio resource.

45. The base station according to Claim 44, said
base station comprising:

radico channel determining means for determining a

radio channel satisfying the required receiving quality
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respective nobile stations. 50. The base station according to C aim 44,
wherein radio channels used between said base station and said EH
station are at |east one of subcarrier channels, orthogonal subkgﬁ VéﬁE
channel s, frequency channels, and frequency channels in different frequency
bands. 51. A nobile station in a nobile conmunication system conprising the
nobi | e st a&iti ohhandnabilaEsessbaionn kmamkdoohi guotdd itoa tpenf ofpom gaid
transm ssi on/reception of a . signal while sending and receiving an automatic
r epeat r&ﬁk&ﬁ? %ﬁﬁﬁf?ﬁﬂNQQgstation conprising: receiving quality measuring

neans for measWrddigsm t e idigs GBSt | £ YaRbmar £ 2850t BkIRaAGnbnansidekt ed from
the base station; and receiving quality notifying nmeans for notifying the

base statitdit ofepPRatr eeedvesly dra t yhof mdid adirbasignal using mbasured. 52.
The mobi | #1110 AECPT 0o ALabin Ol ATECLA-RALY REENAg qual | Y

measuri ng ‘means fneasures receivin val i of "at T'east” oné ra channel
transm tt etedrisom t he base station. 107 1 6NOv NOS 53. The nobile station

according to Claim51, wherein said receiving quality measuring neans uses,
as a radio chdfhrel T hRsRuPeRehP oRCEREII R F Qi Rd2dtalitty WAETEdR d nobil e

station, ong Sel echadnfEeIhan ANNURGLALIONnddf OLIRL | PO Channely, 28
i ndi vidual channel, a nulticCast channel, and a conbi nation oquhese, anong
said at | eastim said mobile station, using said determined radio
channel, said transmitting means also transmits a signal
addressed to the mobile station, using said determined
radio channel.
47. The base station according to Claim 44, said
base station comprising:
first radio channel number determining means for
determining a number of a radic channel which satisfies
the required receiving quality at the mcobile station and
through which the signal 1is transmitted so that a
transmissicn power from the base station beccomes a
predetermined value, based on notification from said
mobile station; and first radio charnel transmission
power determining means for determining a transmission
power of the radio channel.
48. The base station according to Claim 44,
gsaid base station comprising:
second 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
at least one radio channel which satisfies the required
receiving quality at each mobile station and through
which the multicast signal 1s transmitted sc that a
transmission power from the base station becomes a
predetermined wvalue, based on notification from each

mobile station; and second radio channel transmission
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one radi o channel transmtted fromthe base station. 54. The nobile station
according to Claim51, wherein said receiving quality is one sel g&@d f50n1
the following: a received power; (Eq. 1) ¢ (I + N C carrier ﬁ ¥ G

interference power N noise power; (Eq. 2) S/ (I + N) S
Interference power N noise power; (Eq. 3) CNGC carrier

signal power I:
power N noise

pover; (Ebwedt) 8EberRinshgnahePO¥erforN (OOESRIAOME! ja RRaBi@ksidhe; a

| i kel i hood obtained in decoding of error correction code;

a transmn ssi on

power val ROWE e Bdseastiqt idwNnEdg 1 6 NOV 2005 an increase anount or an

attenuation amunt ahd B se station according to Claim 44,

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 have the

greatest number co¢f repeat requests from the

mobile

stations, out of channel numbers with receiving qualities

within a predetermined range, notified of
respective mobile stations.

50. The base station according to Claim 44,

by the

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.

51. 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,

gsaid mobile staticon comprising:

receiving quality measuring means for measuring a

receiving quality of a radio signal transmitted

base station; and

from the

receiving quality notifying means for notifying the

base staticon of the receiving quality of the radioc signal

thus measured.

52. The mobile station according to Claim 51,

wherein said receiving quality measuring means measures a

receiving quality of at 1least one radio

transmitted from the base station.
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transm ssion power of the base station; either of conbinations of these. 55.
The nobile station according to Caimb51, wherein when a repeat 4 Efweﬁmfor
retransm ssion 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 neasured. 56. The nobile
stati on accordio3g t F@ aimelsile vmleallelcmona@mr)m;@gl ohoof Cﬁuetlmfyﬁﬁ;g sai d base
station of , an ackno\/g edeqcemant of recei ved signal, _sa

recei vi ng "QTASEY $otd YT Rg e sq%%i W e”ée?%%rb%%emeg{lat P%ﬁSOf thg recei vi ng

qual i ty ofrasaicd c&{adr@lStfcﬁmanedi@ﬁir@n@ﬂi\tal’kﬂﬂ theasycedvihg. qiheippbke station
according to Claim51, wherein said receivi ng qual ity notifying means
notifies %€ bacRILearStGiticna ABRbeTeISICtRd | EASM cife PBAVSCigR4aRRel and a

recei vi ng il 0y {BRahAGL 0 ChANGhy Al T ALY chanfeh ougber of a

receiving quality wthin a pre erm ned range, as the receiving quality of
said at |desitnedne amatli @ chabnabtieaswfedhes, ‘I'ahmmg)bsdwdsaat leasaccor di ng

to daimb5l, wherein said receivin otifying nmeans notifies said
base st at iiF d:fadal%ﬁ%é"f“eg‘f e risé‘éfsttgcegﬁgérpé%tg‘ a%?ﬁ% LA vi ng a required
receiving qualigy, el ughmoa radhioishanagtomiiiga aBXi U kReceivi ng
quality at said nobile station, together with the “receivi ng quality

r

achi eved. W@rele sobill seseaviog anEdridivhgl  ooCeaigR 3Ictedin @linntlh§d| 0

channel s ufsoelcioqveltn\%/een said nobile station

a received power;

(Egq. 1)

C/(I + N)

C: carrier power

I: interference power

N: noise power;

(Eq. 2)

S/ (I + N)

S: signal power

I: interference power

N: noise power;

(Eq. 3)

C/N

C: carrier power

N: noise power;

(Eq. 4)

S/N

S: signal power

N: noise power;

an error rate;

a likelihood obtained in decoding of error
correction code;

a transmission power value of the base station;
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and sai d base station are at | east one of subcarrier channels, orthogonal
subcarrier channels, frequency 109 1 6 NOV 70b channel s, and freqluency _
channels in different frequency bands. 110 b NOV 200%

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

either of combinations of these.

55. The mobile station according to Claim 51,
wherein when a repeat request for retransmission of a
received signal 1is needed, said receiving quality
notifying means notifies said base station of said repeat
request, together with said receiving quality of the
radio signal measured.

56. The mobile station according to Claim 51,
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.

57. The mobile station according to Claim 51,
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.

58. The mobile station according to Claim 51,
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.

59. The mobile station according to Claim 51,
wherein radio channels used between said mobile station
and said base station are at least one of subcarrier

channels, orthogonal subcarrier channels, frequency
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1 B NOV 700

channels, and frequency channels in different fregquency

bands.
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