19 APR 7005 1 TITLE OF THE | NVENTI ON RETRANSM SSI ON CONTROL METHOD,

| NFORVATI ON  DELI VERY APPARATUS AND RADI O TERM NAL | N MULTI CAST SERVI CF sp

PROVI DI NG SYSTEM 5 BACKGROUND OF THE I NVENTION 1. Field of the Invention %@5
present invention generally relates to a retransm ssion control nethod in a
mul ti cast service 10 providing system Mre particularly, the present
invention is concerned with a method of retransmtting nulticast information
when rulticast informati on has not been duly received by a radio termnal in
a multicast service providing systemnulticast information froman 15

i nformation deli very apparatus is delivered to radio termnals via radio
sections. TheTifé&Een OIVENTIONSO relates to an information delivery
apparatus and a radi o t ,gl%%{}gsl ,% SS i rdance with

t he above 20 retransm sglf'i WESEEPNNQ@E }gﬁ“ gm#g??%ﬂp‘@f&fhe Rel ated Art
Recent |y, theDERIVERY eAPRARAIUS QD mmmmlm INOMELT It s MisERSmEad as a
backbone network in_an access system |IGW (Internet G oup Managenent
Protocol) is é@okfﬂBMGa%Y%TF& otocol of nulticast service that can be

i npl ementeg on the I P network. The | GWP defines a process for determ ning
whet her a router sends rrultlcast information to a sub-network in order to
avoi d congest g8 AL LNt he network. 30 The ways of providing

reliable multi cast service Flr@\éeogegﬂesirwgrpchnn order to inprove the
reliability of

The present invention generally relates to a

retransmission control method in a multicast service

10 providing system. More particularly, the present
invention is concerned with a method of retransmitting
multicast information when multicast information has not
been duly received by a radio terminal in a multicast
service providing system multicast information from an

15 information delivery apparatus is delivered to radio
terminals via radio sections.

The present invention also relates to an
information delivery apparatus and a radio terminal that
perform processing in accordance with the above

20 retransmission contrcl method.

2. Description of the Related Art

Recently, the IP (Internet Protocol) network has
come into wide spread as a backbone network in an access
system. IGMP (Internet Group Management Protocol) is

25 known as a protocol of multicast service that can be
implemented on the IP network. The IGMP defines a process
for determining whether a router sends multicast
information to a sub-network in order to avoid congestion
of communicaticns in the network.

30 The ways of providing reliable multicast service
have been studied in order to improve the reliability of
multicast service. The ways of providing reliable

multicast service can be defined as an end-to-end



mul ti cast service. The ways of providing reliable nulticast service can be
defined as an end-to-end 1 9 APR 7005 2 retransm ssion control used ingapg zpps5
| ayer higher than the IP layer, nanely, the transport |ayer. Principally,

mul ticast is capable of delivering information to an innunerabl e nunber of
termnals. If part of the nulticast 5 information, nore particularly, one of
packets that form information is lost in delivery to the innunerabl e nunber
termnals, these terminals will send a control signal for retransm ssion
control. This would result in congestion of conmunications. Therefore, one
of the major technical 10 issues about reliable nulticast service is to

avoi d occurr epserffsntiongdest centeausesbdyncant apbri M gidmitnen teeChpas a
signal that requests retransm ssion. Under the above-nentioned circunstance,

the nulticastagtvinamedyoyitBEngraysRerh HagebeenPF E4ftiREd 0 15 have
LTProvemen' s g {2dl %0;5%56&309%'&éatis,e&%@aﬂﬁﬁbﬁmw gQugsts in the

sub- network and sen cted requests to an upper network. However, in
practice, an emluswrapde npupelct P€astriiawdises I1fepanhsefi Sieomulindashe rout er

does not rest (46t e1d 20 et pal s, i Lhe SuBenetvork dia 3809 eayests for

retransm ssi on. € rout'er "has an 1Tnportant rol e ransterring information

to an upper ntfwmetiicdnhdst losvelh appiivgrgf tonfbe nhtnwrerabdet namséer ri ng

retransm ssion information fromthe u rk to the sub-netwrk 25
BEP&nS

t
wi t hout over | BppiHE ST RS gﬁﬁ&Pe %goﬂ.C??FI'%C5§§n et®radio

conmuni cat i onge efshAPRlsied cbattbe. acrAss wsMEt enestiEt rianswngssenNosont rol in
multicast service in a radio section has not been consjdered because of
expect ed degrHATIRGCALPREr entYCTHEASe BRSr @hj bhe major technical

10 issues about reliable multicast service is to avoid
occurrence of congestion caused by control information
such as a signal that requests retransmission.

Under the above-mentioned circumstance, the
multicast service providing system has been required to

15 have improvements as to how a router collects
retransmission requests in the sub-network and sends
collected requests to an upper network. However, in
practice, an end server in multicast handles
retransmission, and the router does not restrict end

20 terminals in the sub-network to send requests for
retransmission. The router has an important role of
transferring information to an upper network without
overlapping of information and transferring retransmission
information from the upper network to the sub-network

25 without overlapping of retransmission information.

In a case where radio communications are applied
to the access system, retransmission control in multicast
service in a radio section has not been considered because
of expected degradation of efficiency of use of radio

30 resources and complexity in control. If the way of
reliable multicasting is applied to the radio section,
control signals involved in rétransmission request sent by

radio terminals will be restricted. Otherwise, the radio



30 resources and conplexity in control. If the way of reliable nulticasting
is applied to the radio section, control signals involved in retransm ssion
request sent by radio terminals will be restricted. Orherwise, the APRdig 19
APR 2005 3 section would be congested. This will be described imediately
below in nore detail. In the nornmal connugication procedure, a

retransm ssion control is perfornmed between a radio base 5 station BS and a
nobile station (radio termnal) MS, as shown in Fig. 1. The base station BS
serially sends packets with a sequence nunber SN (Sequence Nunber) added
thereto to the nobile station MS. The nobile station M5 supervises the

sequence nunbefe4fi o3 REGKEILL RCRIGEETeal I 1O d hﬁlﬁp%l @e%&ﬁib@@ M5 detects
| oss of a received packet, the rfobile station i mredi ately sends a

retransn155|omﬂmﬁ@qaéeﬂY(mﬁﬂyﬂ itrp moige ﬁﬁé@l%tatlon BS together with the
sequence number SN of t Eom%ﬁniéﬁ%fgﬁmﬁioc% gggsn355|on control

procedure is 15 applieggto he Tl t I cast service provi di ng system
retransnissicnraﬂm&nsmhsm1¢m ¢nnqnaifasnpdr€ﬁIMQﬁIhaﬂweeﬁeﬁera@n@ basd-ig. 2, it

i s assuned thagﬁggbllﬁ ;éggﬁﬁA oggonﬁs png o 6ngl tﬁglons A through

J that exPst 9 elve |cast information that a
base station Bﬁmhmoadcaﬁgs 1) n Tt basassummﬂonnBs se&ﬁam$y1semmm control is

performed as shown_ in Fig. 3. Referrln %ﬁgwgi , _the raglo station BS
serially sendé“ﬁﬁ@ﬁ?cﬁ%?hl%f%?ﬂﬁ?F@n“&@ cqgefet N ?éﬁ%%ce number
SN added. The fpreket asst@@asbiNel sitstdoh M ecan&dxobylgobté@& atd ons A, B,

Cand D, while it is not normally received by the base station E. In this
supervises the sequerice number of ‘a packet received. If

10 the mcbile station MS detects loss of a received packet,
the mobile station MS immediately sends a retransmission
request (NACK) to the base station BS together with the
sequence number SN of the lost packet.

If the above retransmission control procedure is

15 applied to the multicast service providing system,
retransmission control will be performed as follows.

Referring to Fig. 2, it is assumed that mobile
stations A through E among mobile stations A through J
that exist in a service area Es receive multicast

20 information that a base station BS broadcasts. 1In this
assumption, retransmission control is performed as shown
in Fig. 3.

Referring to Fig. 3, the radioc station BS
serially sends multicast information as a packet with the

25 sequence number SN added. The packet assigned SN=1 is
duly received by mobile stations A, B, C and D, while it
is not normally received by the base station E. In this
case, the mobile station E sends a retransmission regquest
(NACK1l) to the base station BS. The packet assigned SN=2

30 is duly received by all the mobile stations A through E.

The packet of SN=3 is not duly received by the
mobile stations A through E at all. Thus, the mobile

stations A through E send retransmission requests (NACK3)



case, the nobile station E sends a retransm ssion request (NACK1) to t he
base station BS. The packet assigned SN=2 30 is duly received by g Z@g
nobil e stations A through E. The packet of SN=3 is not duly rece J@& t he
nobil e stations A through E at all. Thus, the nobile stations A through E
send retransm ssion requests (NACK3) 1 9¢APR 2005 4 to the base station BS.
If the base station BS receives the retransm ssion request fromonly one
nobil e station, the base station BS will broadcast the packet requested to
the service area. However, in practice, each of all the 5 nobile stations A
t hrough E sends the respective retransm ssion request to the base station
BS. The sane tsithetbmma&&ad&surBBed Hbdﬂea@eearstébﬂmﬁMﬁBnmm@iSNs? As
descri bed above t he convent.i onal % €£5n1s |on cont aII%ws each nobile

station that 39 FaFf$HSFiey F888?§ PalRe? ?Bel% ?uﬁ% Ay send t he

retransni ssi olhé egaeststarildhe BBasel st tditasthiBer gsehdtS rdguelstenease in
traffic | oad because of many retransm ssjion requests. 15 It i_.s an object of

t he present |ﬁ@%n%?%ﬁFQQ)aﬁﬁPOV|H@Wﬁv?ﬁtﬁﬁh§ﬁ?§§F6% CHE AT FethéBeappl i cabl e

to a nultd cagbbses Vi €er e nditAdosys teMdiisWihe hr&opgestiecon in a radio
section can be reduced. 20 Anot her object of the Eresent invention is to

provi de an i nFoERaRFBIEdEn Feaeapphe athis DAsGt SPRFIeR NS prid€esaMag in
accordance Wi LheL0e: APUE aolseli BISThESIOhockoa! £0E SRldothg AnLyrther obj ect

of the present |nvent|on IS provi a radio term na that per forns
processing in accordarfce deistiribhd above- et congenteenrahsnm ssi on contro

retransmission control allows each mobile station that

10 fails to duly receive a packet to independently send the
retransmission request to the base station. This results
in increase in traffic load because of many retransmission

regquests.

15 SUMMARY OF THE INVENTION
It is an object of the present invention to
provide a retransmission control method applicable to a
multicast service providing system in which congestion in
a radio section can be reduced.

20 Another object of the present invention is to
provide an information delivery apparatus that performs
processing in accordance with the above retransmission
control method.

A further object of the present invention is to

25 provide a radio terminal that performs processing in
accordance with the above-mentioned retransmission control
method. |

The abcve objects of ths present invention are
achieved by a retransmission control method in a multicast

30 service providing system in which an informatieon delivery
apparatus delivers multicast information to radio
terminals within a service area of the information

delivery apparatus, the method comprising: (a) determining



met hod. The above objects of the present invention are achieved by a
retransm ssion control nmethod in a nmulticast 30 service providing Sﬁﬁéﬁﬁ'in
whi ch an information delivery apparatus delivers multicast informati t
radio termnals within a service area of the information delivery
apparatus, the nethod conprising: (a) determining 1 9 APR 1005 5 at |east one
radio termnal permtted to be placed in retransm ssion control; and (b)
delivering, when a request for retransm ssion concerning the multicast
information sent by the above-nentioned at |east one radio termnal is 5
received by the information delivery apparatus, the nulticast information to

the radi o teragitnakssw éfd rddie tsemvhee pded.ttAAC@bdbagplar-aneimspect of the
present invention, only one or nore radio ternmnals are permtted to send a
request for r&EFARRATESFHN SONFEPLi caRe 10 idldVARLNSN. YHHLE SSRGS i on t hat

may occur in the E@ét&s@fé‘s&o@mcgaeepﬁlﬁgecmee%uﬂb&eagglﬂgfaﬁnﬂeoraspect only
one or nore radio termnals are permtted to send a request for

retransm ssi osedt byl the sgovenenfaeieon, ataddasitheper fgibe 1IBmEmEIndlss are not
permi tted £0 %segl@ea;%@lgﬁe Qo k8t IBNSANY0Y QbR Ligastyd nformat i on.

Therefore, it e one or nore ra nals"that are placed in
retransn155|omu¢0mta9t inﬁbnmdtﬁgh tortmﬁznadmm Wetmlnhbs wigdhin t@rem nal s t hat
are not pernltted in ter tion error A§c r di n to anot her aspect

of the presenf® |ﬁv%n?F%% gFCngégge PG PES P hal 't P58 Placed i n
retransm ssi oanoentioh, rmmyoendebermf\@dreahd hre rmii N Ds nate qnaldalut\eer y
apparatus or %E Sgﬁg éaggéﬂégirgggaketransm1551on of multicast
10 information. Thus, congestion that may occur in the radio
section can be reduced.

According to one aspect, only one or more radio
terminals are permitted to send a request for
retransmission of multicast information, and other radio

15 terminals are not permitted to send a request for
retransmission of multicast information. Therefore, it is
preferable one or more radio terminals that are placed in
retransmission control has a high correlation with the
radio terminals that are not permitted in terms of

20 reception error.

According to another aspect of the present
invention, at least one radio terminal to be placed in
retransmission control may be determined at the
information delivery apparatus or at each radio terminal

25 in which it is determined whether its own terminal is
permitted to be placed in retransmission control.

According to yet another aspect of the present
invention, the step (a) may determine a plurality of radio
terminals to be placed in retransmission control. This

30 contributes to improving the quality of received multicast
information at much more radio terminals.

In the above case, 1t is preferable that the

plurality of radio terminals has as low correlation with



25 in which it is determ ned whether its own termnal is permtted to be
placed in retransm ssion control. According to yet another aspect)ofipt FZ‘[ES
present invention, the step (a) may determne a plurality of radio ternihals
to be placed in retransm ssion control. This 30 contributes to inproving the
quality of received nmulticast informatiog at much nore radio termnals. In
the above case, it is preferable that the plurality of radio term nals has
as low correlation with 1 9 APR 2005 6 each other as possible in order to
ensure the quality of reception at other radio termnals within the service
area. The retransm ssion control method may be configured so that the step
(a) conprises eacht ephef Hs graryiilg adoodéertd ralsarenthdensdriviycerfarea on the
basis of unique information assigned to the radi%_te mnals; and the step
(a) determne e&FpltéagtaBn%trhefdir %118r R (He lBagl?% Y- GrSupiRg -r adi o
term nals. The retransnrgsi g €018k 10Bt bodk Y reend sopfigured so that the
step (a) determnes at |least one radio termnal on the basis of a quality of

conmuni cat i on$ONEEEWRERR $Pehal ShrafieR Rl iXBIRF1appafattRP &fd each of the
radio termnal g)uggggrﬁaf&%e AR sCORt £l Jmthed HRYa bs I LYfdigured so

that the step ermnes at least one radio termnal on the basis of
di st ances bet wdenntifee imforwedtioonadelgned ytapgher apdso atrirninaisadizod

term nal s. Them%el;srtgns §s(1i Lanteol . éggot? JY B¢ %{1 ured s t6hat t he
step (a) determnés gt@eas‘%&one 50 I‘ggl o term naﬁ on egrba5| S mh
di rections of phlkesr afli gréwrimqalasiibr bertbeaisf or mati on del i very appar at us.
The retransm ssion Cont%ﬁ% £g¥gg%%mg%¥igg control method may be
10 configured so that the step (a) determines at least one
radio terminal on the basis of a quality of communications
between the information delivery apparatus and each of the
radio terminals.

The retransmission contrcl method may be

15 configured so that the step (a) determines at least one
radio terminal on the basis of distances between the
information delivery apparatus and the radic terminals.

The retransmission control method may be
configured so that the step (a) determines at least one

20 radio terminal on the basis of directions of the radio
terminals from the information delivery apparatus.

The retransmission control method may be
configured so that the step (a) determines at least one
radio terminal on the basis of moving speeds of the radio

25 terminals.

According to a further aspect of the present
invention, the retransmission control method may be
configured so as to further include a step of changing
salid at least one radio terminal to another radio terminal

30 on the basis of status of retransmission requests. The
status of retransmission requests may indicate how

retransmission requests have been issued by radio

terminals that are placed in retransmission control, and



configured so that the step (a) determ nes at |east one radio tergraprbpipn
the basis of noving speeds of the radio 25 terminals. According to a further
aspect of the present invention, the retransm ssion control method may be
configured so as to further include a step of changing said at |east one
radio termnal to another radio termnal 30 on the basis of status of
retransm ssi on requests. The status of retransm ssion requests may indicate
how retransm ssion requests have been issued by radio termnals that are
placed in retransm ssion control, and 1 9 APR 2005 may include information
describing what information is requested to be retransmtted by each radio

termnal . Acgardifg) L@ t{HSHRRe0h: abfci O ¥t PREbEndEldH Nal s that have
simlar status Of retransm ssion requests, sone 5 of these radio termnals
may be repl acedabypsoefiero realinetreasni nbed . bySeeleharpepd aceminalray be
performed when the..radio t.ermnal term recept | ticast

i nformati on. %E%S?%%ﬁg't%'%ﬁﬁgﬁggggﬁt ?%C@%%%bﬁ;8tﬁéFgf?gL?%B§Fg% provi ded an
i nformati on dehetehyvappaniatars sdeltigeot ngetrmanisicasodni dquerstts ozotme radi o
termnals | oca eggmjthin a serviciﬁarea via a.radio_section, said

© £5e Ui VUt AT R 1%d$E18RE%r B 01 %¥r AL pernitted

conprisingT a-fi
to be placedtefmighlansm&si @N rephheehentnthya beepaptlottied wizrdehievering,
when a request for retransmtting the nmulticast information sent by the
above- nent i on&894P FeERINALAETFIARESE eFFFFRIIT s Of e LR VB T 4FE thul t i cast
information tarbbgatasio termnals within the service area. According to the
present invention, there is 20 also provided a radio term nal receiving
mul ti cast information 4¢GRERI HPofRatPErFdE iLREP) LapPar BIGES ViSa a

10 also provided an information delivery apparatus delivering
multicast information to radio terminals located within a
service area via a radio section, said comprising: a first
unit determining at least one radio terminal permitted to
be placed in retransmission control; and a second unit

15 delivering, when a request for retransmitting the
multicast information sént by the above-mentioned at least
one radio terminal is received, the multicast information
to the radio terminals within the service area.

According to the present invention, there is

20 also provided a radio terminal receiving multicast
information from an information delivery apparatus via a
radio section, the radio terminal comprising: a first unit
determining whether its own terminal is placed in
retransmission control; and a second unit reguesting

25 retransmission concerning the multicast information which
has not been duly received in a case whether the first
unit determines its own terminal to be placed in

retransmission control.

30  BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the
present invention will become more apparent from the

following detailed description when read in conjunction



radi o section, the radio termnal conprising: a first unit determ ning
whet her its own termnal is placed in retransm ssion control; and a second
unit requesting 25 retransm ssion concerning the nulticast i nforr’rpgiA(PP mﬁi ch
has not been duly received in a case whether the first wunit deterim neg ts
own termnal to be placed in retransm ssion control. 30 BRI EF DESCRI PTI ON OF
THE DRAW NGS O her objects, features and advantages of the present invention
wi |l becone nore apparent fromthe follow ng detailed description when read
in conjunction 1 9 APR 2005 8 with the acconpanyi ng draw ngs, in which: Fig.
1 is a sequence diagramof a transm ssion procedure of a retransm ssion
request for i RfiaHmMhiOBccbdRGekeily Rehwesds a fasmighation and a nobile station
in a5 general comunication sequence; Fig. 2 is a diagramof nobile
termnals that receiveFhtlt} cksta iSeRBeREe | ST Pér ¢ SERRFTEEWAThin a
service area gfa.Jaase SEaLiOMrdidha 318 AedifAuence dhagkfut oy 2

transm ssion procedure of a retransm ssion request for multicast

i nformati on i nmecketdahetwedn B taseostehiommd a eobahsnssafiom conta ol

met hod; Fi ? 4 s albl 8ck di a ram 951:3 aerruéti cast service providing systemto
whi ch a retrarSfeE&i o CoRt T o - mét R6d"15 according to an enmbodi nent of the
present invention is appyled,;idigdiagrasmach|netii i ageaimals acrconfi gurati on

of a base station used.in the system sho in Fig. 4; Fig.. 6 .is a sequence
di agram of a mAErEEsTULoECTHE &F\%ﬁ’@‘{?ﬁl??ﬁ%jrﬁv i oﬁeﬂ’b‘éﬁgﬂ’r@%dﬁ a

retransm sSi Olkervice area of a base station;

Fig. 3 is a seguence diagram of a transmission
10 procedure of a retransmission request for multicast
information in accordance with 'a conventional
retransmission control method;

Fig. 4 is a block diagram of a multicast service
providing system to which a retransmission control method

15 according to an embodiment of the present invention is
applied;

Fig. 5 is a block diagram of a configuration of
a base station used in the system shown in Fig. 4;

Fig. 6 is a sequence diagram of a multicast

20 information transmission procedure and a retransmission
request sending procedure which procedures are performed
between the base station and each mobile station:

Fig. 7 is a diagram illustrating a first way of
determining mobile stations to be placed in retransmission

25 control;

Fig. 8 is a diagram illustrating a second way of
determining mobile stations to be placed in retransmission
control;

Fig. 9 is a diagram illustrating a third way of

30 determining mobile stations to be pldaced in retransmission
control;

Fig. 10 is a diagram illustrating a fourth way

of determining mobile stations to be placed in



request sendi ng procedure which procedures are perfornmed between the base
station and each nobile station; Fig. 7 is a diagramillustrating a first way
of determning nobile stations to be placed in retransnission gaqﬁ trol;
Fig. 8 is a diagramillustrating a second way of determ ning nDblle ations
to be placed in retransmssion control; Fig. 9 is a diagramillustrating a
third way of 30 determ ning nobile statlgns to be placed in retransm ssion
control; Fig. 10 is a diagramillustrating a fourth way of determ ning
nobile stations to be placed in 1 9 APR 2005 9 5 10 retransm ssion control;
Fig. 11 is a diagramillustrating a fifth way of determ ning nobile stations

to be placed |£E{{gﬁiygyy£%ﬁlgg g&ftrol Fig. 12 is a diagyan1of change of

nobile station "aced I'n retransm ssion control; Fig. 13 is a diagram
of a managenent table ufe@' ﬂmrlﬂamayu@gamta&ﬂssofatsuranidf$hiwayreﬁuests

t f bi | t at d f.ch f
Stati ons to bEPIHSUI Y TRPIRsH LB CnPror “Grl T d° TTa FE A bR Bok
di agram of a cegtdurati on of mobi | e station. 15 DESCRI PTION OF THE

PREFFERED EMBODI MENTS Fi | lustrates a nultlcast SEFVICE provi di ng
system that enpl oys a r an%ﬁlé%l%ﬁiEEHFWbP nebfge of mobl

stations to be placed in retransmission control;

Fig. 13 is a diagram of a management table used
for managing status of retransmission requests sent from
mobile stations;

10 Fig. 14 is a diagram of change of mobile
stations to be placed in retransmission contreol; and

Fig. 15 is a block diagram of a configuration of

mobile station.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 4 illustrates a multicast service providing
system that employs a retransmission control method
according to an embodiment of the present invention.

Referring to Fig. 4, a radio base station 20,

20 which acts as an information delivery apparatus.
brcadcasts information A supplied over an IP network or
the like to a service area Es. Mobile stations MS, that
are ratio terminals, are located in the service area ES,
and can receive multicast information A from the base

25 station 20.

The base station 20 is configured as shown in
Fig. 5. The radio station 20 includes a
transmitter/receiver 21, a multicast information memory
unit 22, a network control unit 23, an information

30 delivery control unit 24, and a retransmission-permitted-
terminal determining unit 25, which acts as a first unit
of the information delivery apparatus. The multicast

information memory unit 22 stores multicast information



according to an enbodi nent of the present invention. Referring to Fig. 4, a
radi o base station 20, 20 which acts as an information delivery apparatus,
broadcasts information A supplied over an IF network or the like toj@app s
service area Es. Mbile stations M5, that are ratio termnals, are Iocate&
in the service area ES, and can receive nulticast information A fromthe
base 25 station 20. The base station 20 i*¢ configured as shown in Fig. 5.
The radio station 20 includes a transmtter/ receiver 21, a multicast
information menory wunit 22, a network control unit 23, an information 30
delivery control unit 24, and a retransm ssion-permtted- term nal

det er i ni ng_Unjla 25, WBEG D, A5, AheBrbthsii Wik 09! yhpe b9fgudtat on delivery

apparatus. The ticast Information nmenory unit 22 store t1 cast

i nformation 19mARRr$0@5dlﬂsthaﬂm1@eﬂeger@®d by the network control unit 23
over a network and is ﬁ ivered,. The infornation ery cqgntrol unit
24, which acts as a se |§maqlophgell 0 nﬁ?Pgﬁo gr%y5véﬁb at us,
perforns a conddied a\dnhcbebdsmdﬁﬁ&t oft hre MAdrmaasbni aébwraztyon stored in the
mul ticast information menoy y unit 22 to. the ar ea Es t hrough the

transmittepr/r PRFETUS1 PFRECTHY & FRPFBAT dBH %§08§ﬁ??5? thiit 24 perfornms a

control to retyARS@alstMihtbeastiokO sicBEed el i10R wponitestestird®™ation
retransm ssion fromthe nobile stations 10. The

retransni ssi oSOERE HRéH- L2rth ke S&éYé@?n%ﬁ%ﬁ;5§nFFr9B9@e¥@@n1nes f r om anong

the nobile statinQRs +18-kpcad 8y R1t herger MR Ae8nEge1 MR & orstadi Ons to
which multicast information can be 15 retransmtted. The above control to
retransm ssi onriig 24 performs a control to retransmit multicast

10 information upon request for retransmission from the
mobile stations 10. The retransmission-permitted-terminal
determining unit 25 determines, from among the mobile
stations 10 located in the service area Es, mobile
stations to which multicast infermation can be

15 retransmitted. The above control to retransmission is
executed in accordance with a method that will be
described later. When a retransmission request is
received by a mobile station that is one of the mobile
stations determined by the retransmission-permitted-

20 terminal determining unit 25, the information delivery
control unit 24 performs a control to retransmit multicast
information.

A retransmission control as shown in Fig. 6 is
performed in the above-mentioned multicast service

25 delivery system. Fig. 6 assumes that given multicast
information is delivered to mobile stations A, B, C, D and
E from base station BS, as in the case of Fig. 3.

First, the base station BS communicates with all
the mobile stations located within its own service area Es.

30 The transmission-permitted-terminal determining unit 25
determines mobile terminals to which multicast information
can be retransmitted in accordance with a given standard.

Then, the base station BS notifies the retransmission-



executed in accordance with a nethod that will be described |ater. Wen a
retransm ssion request is received by a nobile station that is one of the
nobile stations determined by the retransm ssion-permtted 20 tequmgjzmS
determning unit 25, the information delivery control unit 24 perforns a
control to retransmt nmulticast information. A retransm ssion control as
shown in Fig. 6 is perforned in the abokk-nmentioned nulticast service 25
delivery system Fig. 6 assunes that given nulticast information is
delivered to nobile stations A, B, C, Dand E frombase station BS, as in

the case of Fig. 3. First, the base station BS communicates with all the
bi | t at I ted . ..30 The .
B T St L

termnal s to whith fod isgasbal PROE MBH1iyOobeaB Heat RINABS Ainkt 8daimBngccor dance
with a given standard. Then, the base station BS notifies the retransm ssion
1 9 APR 2005 Mdabi rfitatd@nmobi Fareidt iFoRseofepermned @5 sermenraRshPssi on.

It Qs now assyred, thate jeaky TRBbLRa oI kanSeB arthdhuasmeg mobil e stations A
e

t hrough E ar etermned as termnals to which multicast information can be
transnlttéd 5 After déﬁéﬁﬁlﬁ?hgwmhwuﬁbﬁﬁén§ﬁf§%n%mﬁﬁﬁ%Qﬂ19ﬁﬂmltﬁ@ﬂlIe

stations, the,hase. stald8RsBShE oaaleash Rackens oloadnlcl GastcLof gpmati on

stored in the orna ion nmenory uni 210 th service area Es
under the comuldiaHst uhéormablmmistnra@ehnthq rrotr@lstunnfofdatThen, the 10

retransm ssion control, p rmed in accord ce wth the sequencg shown in
Fig. 6. PackePeSyoNELY 22 g?ygrfeecseeivéﬁe 9r?%e ‘Hivéieé: ti‘teaf:PBﬁgoi, O%, C and
D, while not ¢hHd vinmea@iavednbyel ery control unit 24. Then, the
10 retransmission control is performed in accordance with the
sequence shown in Fig. 6.

Packet of SN=1 is duly received by the mobile
stations A, B, C and D, while not duly received by the
mobile station E. In this case, the mobile station E is

15 placed out of the retransmission control. Thus, the
mobile station E does not send a retransmission request to
the base station BS. The mobile stations B and D, which
are placed in the retransmission control, duly receive the
packet of SN=1, and do not send the retransmission

20 requests. Hence, the packet of 5N=1 1s lost in the mobile
station E.

Packet of SN=2 is duly received by all the
mobile stations A, B, C, D and E, and packet of SN=3 are
not duly received by the mobile stations A through E at

25 all. In this case, only the mobile stations B and D that
are placed in the retransmission control send a
retransmission request (NACK3) to the base station BS.
Then, the base station BS retransmits the packet of SN=3
of the multicast information stored in the multicast

30 information memory unit 22 under the control of the
information delivery control unit 24. This makes it
possible for the mobile stations B and D that have issued

the retransmission requests to receive the outstanding
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BS. Upon receiving the above request, the base station BS
retransmits the packet of SN=4. Thus, not only the mobile
station D that has issued the retransmission request but
also the mobile station E that has not requested
retransmission are now capable of receiving the packet of
SN=4.

Packets of SN=6 and SN=7 are not duly received
by all the mobile stations A through E, as in the case of
SN=3. However, the packets of SN=6 and SN=7 are
retransmitted upon Fequests for retransmission from the
mobile stations B and D. Packet of SN=8 is duly received
by the mobile stations A and B, but is not received by the
mobile stations C, D and E. In this case, the mobile
station D that is the subject for the retransmission
control sends a request for retransmission {NACKB) to the
base station BS. Then, the mobile station E that has not
requested retransmission as well as the mobile station D
that has requested retransmission can receive the packet
of SN=8 that is retransmitted by the base station BS upon
request from the mobile station D.

According to the above-mentioned retransmission
control, even if the mcbile station A has failed to
receive packets of SN=3, SN=6, and SN=7 and has not

requested retransmission at all, the mobile station A will



station D that has issued the retransm ssion request but also the nobile
station E that has not requested retransm ssion are now capabl e of receiving
t he packet of 15 SN=4. Packets of SN=6 and SN=7 are not duly received by al
the nobile stations A through E, as in the case of SN=3. However, the
packets of SN=6 and SN=7 are retransnlttfg upon requests for retﬂéh Wiﬂmjon
fromthe 20 nobile stations B and D. Packet of SN=8 is duly received by the
nobile stations A and B, but is not received by the nobile stations C, D and
E. Inthis case, the nobile station Dthat is the subject for the

retransm ssion control sends a request for retransm ssion (NACKB) to the 25
base station §S. aﬁf@rto tﬁé%e@@ 41131 SEI?et Ina%sﬁntghﬁacm_ss Notsinieguest ed

retransm ssion as well as the nobile station t hat has reques ed

retransm ssi ofvernif cds vebihe phakian CoPaSI\IﬁBl%%ttq Faceivanbarkesd by the
base station BS 4pon J4HgQuesh. grggﬁtgnignyghlgagtﬁg$f§gdgbs%gdAccordlng to the
above-nentioned retransm ssion control, even if Ile station A has
failed to recetvanpaiclkeos ot SN=3, tIBN=®bidrdsBAH/oail widd het ablequest ed
retransm ssiop_a bi | e n |1 APR 5.be able to
receive aﬁf tﬁe %ﬁé&ﬁ?ﬁ;aggcﬂg?sz é§ CkAtgLve% |%£%%% 'ngggﬁe gtatlon C has
failed to recemaemﬂﬁﬁkﬁbiatmbnSNQ&ﬁ;SNHﬁﬁdShb7rewmh¢§¢§ﬁuk&dshaﬁ 8mt1[ equest ed
retransm ssion at tatlon Cwl|] be able 5 to receive all the
m ssing packe%§‘3s%#f1 % Y-8 e RE6i PRT sTEOHE has failed to
receive packeﬁ@tﬁ&n%,mn&\lfﬁe Ole SNatiande SNEBL aid dvas eet requested

retransm ssion, the nobile station E will be able to receive all the m ssing
packet s. receive all the missing packets.
10 Accerding to the present embodiments, some

mobile stations (in other words, a limited number of
mobile stations) are predetermined to be placed in the
retransmission control. If any one of the predetermined
mobile stations fail to duly receive a packet, the

15 retransmission control is sent to the base station. Hence,
the base station BS receives a reduced number of requests
for retransmission. A mobile station which has a high
correlation with the mobile stations placed in the
retransmission control will probably receive packets

20 without retransmission requests. This would result in
slight degradation of the quality of received multicast
information at mobile stations.

The base station BS receives a plurality of

retransmission requests for the same single packet. 1In

25 this case, the base station BS may retransmit multicast
information in response to the retransmission request that
is received first, and may neglect subsequent requests for
retransmission. In other words, the base station BS
considers a plurality of mobile stations as a single

30 subject for control. The retransmission request may be
sent a plurality of number of times in order to ensure
more reliable service. In this case, a control message

for retransmission request may include information that



10 According to the present enbodi nents, sone nobile stations (in other
words, a limted nunber of nobile stations) are predetermned to pﬁAﬁiﬁﬁ?d
in the retransm ssion control. |If any one of the predeterm ned no

stations fail to duly receive a packet, the 15 retransm ssion control is sent
to the base station. Hence, the base st?tion BS recei ves a reduced nunber of
requests for retransm ssion. A nobile s &tion which has a high correlation
with the nobile stations placed in the retransm ssion control will probably
recei ve packets 20 without retransm ssion requests. This would result in
slight degradation of the quality of received nulticast information at

mobi | e stati ongg;EhecDags, HAli QHnBS FRCEIMESamRLYLah1 tdqRist Ml ansni ssion
requests for the same single packet. In 25 this case, the base station BS

may retransm trepeltiftesty ibHeor sentonthe mehponoé témeheof et ransmi ssion
request that g BSSrﬁihé@f'oJ ) ISty gﬂ? MBysded) %%Bt%é?srﬁ rt%%‘rle%%é for
r er wo the b anp

retransmssion.” ITn o rds, ase station considers urality of
nobi | e st ati ontieasaae s$Marel 3Mesgbpechufigr ednttiomks dhergtetaranmgsisi®non

request nmay be sent a ural i of , nunber of .tines in order ensure nore
reliable s}é/\r vit€e P e‘fﬁ‘lg‘i' 5&’5&?1%5 EB%ﬁ%‘“‘rrarPEé“slé&éonf oY et s hSsi on request
may include i pheemstadiod hatn beOmAPR 2065 il dandi cat es how many tines the
retransm ssion request has  repetitively been sent (the nunber of tines of

retransmission). In thi¥ cdd¥e TeATeBAT+ ST e SORGELhaRvVRE thh@b9xfe SN and

the sane nunbgenefiohbdBsroiedifll aRsM $SYOR Trips-igdteesd ethrexmitat the
retransm ssion control of the base station can be nore sinplified. In the

retransmi ssi od6ht FOPLHaA TR} 1ORE abeNkd Pe placed in the

10 retransmission control because this will greatly affect
the quality of received multicast information in each
mobile station. Generally, the higher the correlation
between reception errcr at mobile stations which are
placed in the retransmission control and reception error

15 at mobile stations which are placed out of the
retransmission control, the greater the effects of the
above retransmission control. Further, the lower the
correlation of reception error among mobile stations that
are placed in the retransmission control, the greater the

20 effects of the retransmission control. With the above in
mind, the retransmission-permitted terminal determining
unit 25 of the base station BS determines mobile stations
that are placed in retransmission control in the following
manner.

25 The first way c¢f determining mobile stations to
be placed in retransmission control is to group mcbhile
stations.

Generally, each of the mobile stations is
assigned a unique identifier, which is, for example, a

30 unique telephone number, a unique MAC address and a unique
ID. The mobile stations are grouped by using the unique
identifiers. For example, the subject for the

retransmission control is a mobile station having an



menti oned procedure, it is very inportant to determ ne which nobile stations
shoul d be placed in the 10 retransm ssion control because this w 15 gPreaity
affect the quality of received nulticast information in each nobile
station. CGenerally, the higher the correlation between reception error at
nobil e stations which are placed in thelkgtransnission control and reception
error 15 at nobile stations which are placed out of the retransm ssion
control, the greater the effects of the above retransm ssion control.
Further, the | ower the correlation of reception error anong nobile stations
that are placed in the retransm ssion control, the greater the 20 effects of

the retransm sgicR 1¢9BEr Phat WA 4@ saho¥En it idH Rehatt NEhen the .
retransm ssion-permtted termnal determining unit 25 of the base station BS

det er mi nes nohiresestaifentifidmiisaddvphadedy i ¥erretthansANsReer control in the
followng mnpel. g3 Ihe 14 rah sl detaighniingeaghi be shatd ons to  be
e

pl aced in retransm ssion control is to group nobi stafions.” General ly,
each of the nolwbtidestattdoss ik thassiggnddlacaredue ithentefvieece aswuactEs s, for
exanpl e, a.30 i,que. tel ephone n er .a.unigue MAC address .and nique |ID.
The hobi 1 5ot &t S BPE® GRSUnG B aCPRE1E nectiRlfie A7) Herti 1 G Hror
exanpl e, the sigjteetref grothed vetuhRnabbssi emdiafilonobaksedaonottid e stati on
having an 19 APR 2005 15 idepntifier that satisfies a condition that, when the
present i dent if3e@tifdeH WA HRFHER FRePF S Fiderti £Pequal to 3. In this

case, as showidttahk@isgiom@srd0bi IrgistadikaNs tApbBEOBYS dol ocated in the
service area Es
determine mobile stations that are located at random
10 within the service area Es to be placed in the
retransmission control.
By using a smaller number (a number smaller than
10) by which the identifier is divided, it is possible to
determine a larger number of mcbile stations to be placed
15 in the retransmission control. In this manner, the number
of mobile stations that should be placed in the
retransmission control can be adjusted.
The second way of determining mobile stations to
be placed in retransmission control uses the quality of
20 communications with the base station BS.
For example, as shown in Fig. 8, mobile stations
A through J located in the service area Es of the base
station BS measure received power of a perch channel from
the base station BS. Mobile stations A, B, C, D and E
25 that measure received power levels lower than a given
threshold level rececgnize their own stations to be
permitted to issue a retransmission request (determined to
be placed in the retransmission control).
Alternatively, the base station BS measures
30 received levels of controls signals such as connection
requests sent by the mobile stations at the time of making
an initial connection. Then, the base station BS

determines mobile stations having received levels lower



5 of the base station BS, nobile stations A, G H, E and | that are grouped
by the above condition based on the identifier are determned to be pl aced
in the retransmssion control. This makes it possible to deterrdihéPidbii e
stations that are |ocated at random 10 within the service area Es to be
placed in the retransm ssion control. By using a smaller nunber (a nunber
smal l er than 10) by which the identifie 6is divided, it is possible to
determ ne a | arger nunber of nobile stations to be placed 15 in the

retransm ssion control. In this manner, the nunber of nobile stations that
shoul d be placed in the retransm ssion control can be adjusted. The second

way of deternkB%Hg?qggkLptﬁggghgﬂa igbepqﬁpkgcggaégdr rgpsm ssion contro

uses the quali o) comunicatrons wth the"base station BS. For exanple,
as shown i n Frgtr&smidiiloa sbatrohs In ttirisughsé. | toatsakg rstiltéoaeB®i ce ar ea

Es of the b ti S [ . f_a h ch | f
the base st at FBR BES NS @ oAbl DRG0 HhetdonD dRePEIIR (ot CHonsure

recei ved powepihese! sn | 0weretRansai géven cdoireshohat | evels peeaghitze their own
stations to be permtted to issue a retransni ssion request (determned to

be placed 3 n tReSPRE raSHUESTohOE bt FEIS™MASL e nat PVE 2 N9t fTB58&18Pat i on BS

nmeasures 30 pgoehyesbdievel $rahacabt iy sintioanaksos Uedi @p 1GRNPREERON requests
sent by the nobile stations at the time of making an initial connection.

Then, the basehapagl oir BBY &6t PRt nes HisHividualdyi serdHulingelaterved | evel s
l'over 1S APR 200516 gli%[a%agzg! ¥gBn t Hf eshold leyek ﬁebeeBgtaact%ngn the

retransm ssion control. is case, the base station
The use of received levels as a parameter that

10 represents the quality of communications is based on a
situation in which mobile stations related to relatively
low received levels have a high packet error ratio and
more frequently request retransmission than mobile
stations related to relatively high received levels.

15 There is a high possibility that a packet which results in
reception error at mobile stations that relatively
frequently request retransmission may result in reception
error at other mobile stations that ensure the quality of
communications to some extent. Therefore, the quality of

20 communications can be improved by determining mobile
stations that have a high error correlation with other
mobile stations to be placed in the retransmission control.

Begides the received level, a packet error ratio
or bit error ratio may be used as a parameter that

25 represents the quality of communications.

The third way of determining mobile stations to
be placed in retransmission control uses the distance
between the base station BS and each mobile station.

The distance between the base station and each

30 mobile station is measured on the basis of the
communication status therebetween. Mobile stations that
are away from the base station BS over a given distance

re determined to be placed in retransmission control.



notifies each of the nobile stations determned to be placed in the
retransm ssion control that it is permtted 5 to send a request for

retransm ssion. Such a notification may be sent as broadcasting i h$dPfdilEon
using the perch channel or may be sent by individually sending a rel ated
control signal to each of the selected mphile stations. The use of received
| evel s as a paraneter that 10 representsS the quality of communications is
based on a situation in which nobile stations related to relatively |ow
received | evel s have a high packet error ratio and nore frequently request
retransm ssion than nobile stations related to relatively high received

level s. 15 Thehgsi gog1di b NASIhbhlhsyr that samBagkebctdhiLh tigsel ts in
reception error at nobile stations that relatlvelé frequently request
3

retransm ssi oRraaght eyl theg FetEaaphidfloeqBral bafrd FHobilee wRALitHNns t hat
ensure the quald Ly of .; camni cations to some extent. Therefore, the quality
of 20 communi catrons can be 1 nproved by determining nobile stations that
have a hi gh error correhla.omswishhwot berFigwlsi.| @ plarabiisy taf be pl aced in the
retransm ssion_ _control . Besides.the receiyv | evel . packet error ratio or
bit error atF&eRﬂ§S%éuH§§%og§'ée%% %h%ég}%@ﬁngzgnré5$E¥E$ﬁ§th8e60ality of
comruni cat i ongndThébihé retardynefl 1deaesdn i g ffebehe Sisaddres rhagebe pl aced in
retransm ssion control uses the dii%?%éngb t ween the base station_BS and

t

each nobile sBafi BRLCTFRENGH PakEeP BEEEART R TP f ek - 30

nobi | e statiopaks OBacHE e R rbhe Bastenf fdhgesCosmady Gald @) shat ug
t herebetween. Mobile stations that are away fromthe base station BS over a

gi ven di st ancé%oaPt HeR etiARYaget SNpesit it dFVEdSr et FARSHSSENGS -cBABrol . 19 APR
2005 17 19 9 shows mobile stations H, G and A that are respectively

located in different distance ranges. The mobile station

H is located within a range of 10 meters from the base

station BS. The mobile station G is located within a

range of 10 meters to 30 meters. The mobile station A is
15 located within a range over 30 meters.

It is expected that mobile terminals located in
the different distance ranges with regard to the base
station have a relatively small correlation in terms of
packet error. Hence, it is possible to improve the

20 ¢guality of received multicast information at the mobile
stations A through H within the service area Es.

The fourth method of determining mobile stations
to be placed in retransmission control uses the directions
with respect to the base station BS in which mobile

25 stations exist.

For example, as shown in Fig. 10, assuming that
the base station BS can detect mobile stations in four
angular ranges D1, D2, D3 and D4, the base station BS
determines, for each of the angular ranges D1 through D4,

30 cne of the mobile stations to be placed in the
retransmission control. In the example of Fig. 10, mobile
stations C, B, F and J respectively located in the angular

ranges D1, D2, D3 and D4 are respectively determined to be



This would result in alnost the same effects as those brought by the
retransm ssion control based on the quality of comunications. Al so, as
shown in Fig. 9, a plurality of 5 stepwi se threshold |evels that de&pgrdzieh

di stance are set, and nobile stations located in different distance ranges
are determned to be placed in the retraggm ssion control. Each of the
different distance ranges is defined by one or two of the stepw se threshold
| evel s. For instance, Fig. 10 9 shows nobile stations H G and A that are
respectively located in different distance ranges. The nobile station His
| ocated within a range of 10 neters fromthe base station BS. The nobile
station G is bbeatédimithe medranamfesdén kibniedr.s Two 30 medmr smobihe nobil e

t at Ais 15 | ocated withi 30, et ted that
o | 6 tor m nAPR-TORALGH 187 CABCHERT SPoriia ot ARAE"TARIS WA Hogird (o t he

base StatlOneBaMeoﬁ.fﬁéEﬁﬂgUﬂdr gaﬁ@ésqmrrehﬁulon in terns of packet error.
Hence, it is possible to inprove the 20 quality of received nmulticast
information at the nobiThe Basg |56ﬁ§199t$§ oy AV BRI Fo tdetesdr ibGe area Es.

The fourths meyhpd. of o gletsr MRl RELIPLI Lea Siald ABSatte e PlacRd-iike
retransm ssion control uses the directions wth respect to the base station

BS in which nebpieE2b gihan Gie BREStStFoFoTeBdNple cTatPRIDbWH-tn aFi g. 10,
assuming that g %f@r%%%ﬁﬁgﬁﬁ 3%@ g§s%%&gﬁ%&§9%$”€9h'éﬁﬁééﬁ'ﬂHﬁi' en four

angul ar ranges ase station determ nes, for each
of the angul astebnges Qu‘m*w@mghocmpaSﬁsonéﬂ@m.the sebide sttaninanaso be

pl aced in the r%tl(rxagﬁsggdsmu%%e%on%rg%cté %%ltla{;(ﬁgglrgogf Sg(_,atlo nobi | e

Fi
stations C, B Fand respectlve ocat ed e angul ar raﬁﬁgs D. D2, D3

and D4 areorespacbévedledeide fironed pnutmﬂlty of sectors. When the
base station BS is equipped with an adaptive array antenna,
the base station BS cannot recognize the physical
directions of mobile stations, while the sector antenna
can recognize the physical directions. However, it is

15 possible to select, as the retransmission control subjects,
mobile stations that have different patterns of weighting
factors of an adjuster of the adaptive array antenna in
communications. The mobile stations thus selected are
lJocated in logically different directions.

20 There is a high possibility that the mobile
stations located in different directions from the base
station BS may have different propagation environments and
have a low correlation in terms of reception error. Thus,
a large number of mobile stations would enjoy the effects

25 of retransmission of multicast information.

The fifth way of determining mobile stations

that should receive the retransmission control uses the

For example, as shown in Fig. 11, the moving
30 speeds of mobile stations A through J in the service area
Es are measured on the basis of the communication status
between the base station BS and each of the mobile

stations A through J. Mobile stations C, F, H and J that



19 APR 2005 18 placed in the retransm ssion control. Two or nore nobile
stations can be selected for the retransm ssion control in each of the
angul ar ranges D1 - D4. The base station BS is required to detect] gt bR 2085
directions of the nobile stations |ocated in the service area Es. Wen the
base station BS is equipped with a sectqly antenna, the base station BS can
detect nobile stations on the sector basis. Wen the sector antenna has an
i ncreased nunber of sectors, only one nobile station 10 can be selected from
a plurality of sectors. Wien the base station BS is equipped with an
adaptive array antenna, the base station BS cannot recognize the physi cal
directions of naMe lspestiat lLows; tian a gheemennnmshamﬁememel(zme recogni ze the
physi cal directions. OSSI | e to.sel ect s the

, 1t i 15
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| ogi cal |y diffs&eed: heetebifs SPFiPRere S LAy R PO SFHIVIE 3R/& t he

mobil e statiqns d.ecat efoih dindd er et sdik ectdngef cemide hase station BS
may have d| fferent propagation environnments and have a low correlation in

terns of recepldteamanedrto riPlacgd| angéemmlséﬁomwm*ércslt,atﬁf@w woul d
enj oy the eff eahs ga o LELANNE $36000 P11 il cashe | REOIIB R oENe 1 1LN
| e station oulg' e

way of determ ning no at s receive t retransm ssion
control uses t%]emeﬂngos@@dEMhesam$siﬁorcmml pay alze showefi the g. 11,

t he novi ng 30 r?,eedsagéa b|| O%Eegnt?oAéF}ol}_rdo%gg Ja|SlM1aet s%r'vi ce area Es

are neasured O A& basis ot the connunr cati on St
10 mobile stations that move at relatively low speeds are

selected as the subjects for the retransmission control.
Thus, it 1s no longer necessary to often change the mobile
stations for retransmission control, so that the
retransmission control can be more simplified.

15 The mobile stations that are placed in the
retransmission control are determined by any of the above-
mentioned first through f£ifth ways. If mobile stations do
not enjoy the results of the retransmission control that
is executed to the selected mobile stations very well, it

20 is preferable to change the mobile stations to be placed
in the retransmission contrel as follows.

As shown in part (a) of Fig. 12, it is assumed
that only mobile stations A through D among mobile
stations A through J located in the service area Es of the

25 base station BS are selected as mobile stations to be
placed in the retransmission contreol. In this case, the
information delivery control unit 24 of the base station
BS acts as a fourth unit, and manages retransmission
requests from the mobile stations that are placed in the

30 retransmission control. For example, a management table
shown in Fig. 13 is used to manage retransmission regquests
from the mobile stations A, B, C and D placed in the

retransmission control. The management table shows that a



bet ween the base station BS and each of the nobile stations A through J.
Mobile stations C, F, Hand J that 1 9 APR 2005 19 have speeds | ower than a
given threshold level are determined to be placed in the retransn1§§u982ﬂ
control. When a nobile station nove at a relatively high speed, the no |pé
station would stay in the service area ppEs for a short tine. If such a
nobil e station is determned to be placed in retransm ssion control, there
will be an increased possibility that the nobile station subjected to the
retransm ssion control may be out of the service area Es. In order to avoid
such a situation, 10 nobile stations that nove at relatively | ow speeds are
sel ected as theqsady émtsrémmanﬁmattmngntnﬂ pechat coht$NH2 hafhbsenit is no

| onger necessar en ch stations f r retransm ssi on
control, so t¥ﬁ§%%Wﬁ§) F@Prgﬂgﬁ?%s?E§%%§ﬂ1 rSPdCE% Q; 3@ sinplified. 15 The
mobi | e st at i oRsttdiadmiaise opl a€ethd pddxeet betsaﬁsnm&vu(hmemombt@hvaae det er m ned
by any of the_ above- nentioned first through fifth ways. |If nobile_stations

do not enj oyEX9R FEsMOPLLEr SERARLRT andhPlSi bn cOHt rEINA9RAEN Y $2BkBcuted to

the sel ectsed gmhid erstratl Qeguagtyfdyelﬂetﬂahsaesgﬁorpr&ﬁ amabbacketchange the
nobil e stations to be place in the retransm ssion control as foll ows. As

shown in partS§a) hsfs Ibie&n roceiveq SLefs Hhedmobhit Hrityiafoli F8dst ations A

through D anopg,mbid %orSEefthﬂ?@mﬁttl C?Olt% 5a&fe@@t@ﬂ dni 7t hgveepykge area Es
of the 25 base Station BS are selected as nobile stations to be placed in

t he retransn sstoivesbAresl thenmehi ke cdadionfed ard dt-nati on delivery control
unit 24 of the base stati.0 d manages
sioe: BRBEL S o Belaur o

retransm ssion requests % rom at are placed in the
10 determining unit 25 of the base station BS, which also

acts as a terminal changing unit (third unit}, changes one
or more mobile stations on the basis of the status of the
retransmission requests from the mobile stations managed
by the infermation delivery control unit 24.

15 A first situation in which requests for
retransmission of an identical packet are made by a
plurality of mcbile stations can be considered to be the
same as a second situaticn in which only one of these
mobile stations makes the request for retransmission

20 because the requested packet is retransmitted in either
case. If the first situation often occurs, the radio
rescurces will be used wastefully. The first situation
can be avoided by referring to the table in order to
detect a situation in which a plurality of mobile staticns

25 have request retransmission of the identical packet a
predetermined number of times or more. If such a
situation is detected, only one of the plurality of mobile
stations 1s left for retransmission control, and the
remaining mobile stations are replaced by other mobile

30 stations.

For example, in the example shown in part (a) of
Fig. 12 and Fig. 13, the mobile stations A and B request

retransmission of the packets of SN=3, SN=7 and SN=8.



30 retransm ssion control. For exanple, a managenent table shown in Fig. 13
is used to manage retransm ssion requests fromthe nobile Statiop@AﬁRZ@ﬁ C
and D placed in the retransm ssion control. The nmanagenent tabl e’ shows that
a1l 9 APR 2D05 20 request for retransmtting the packet of SN=2 has been
received fromnobile station D and requests for retransm ssion of the packet
of SN=3 have been received fromthe nobile stations A, B and C. The
managenent table 5 shows that a request for retransm ssion of the packet of
SN=5 has been received fromthe nobile station C and requests for
retransmtting the packet of SN=7 have been received fromthe nobile
stations A andhBt The ¢ath afsnhesinobiperdidttiedst Brandad rkr@deter m ni ng unit

25 of the base station BS, which also  acts as _a term nal .changing unit
(third-unit), TeAEAGERITHET G PolfoRi A PACIORE DIFehe HESs of the st atus

of the retransAksshod, requeawhbs1br otativh mohisl g1séad i poscnmnaged by the
information delivery control unit 24. 15 A first situation in which requests

for retransni§$ransSBEsTIPT FORTIOAl 1paedast Odr EDfaRP By £33 i@ ali-t #Sof nobil e
stations can Qﬁo%ﬂ”%dﬁel!ﬂj 9 Be Fhg. SAME RS RoBELONd AilalH 98 in which

only one of these nobile stations frakes the request for retransm ssion 20
because the reguested packKet ither epramsmiionedeitveet trrreptdase exircbrt he first

situation of e RogHY S\ dlie Siadhe nfgpOLaet Wl b Ussdastelutly. The

first situation "can be avoi eferring'to e 1 n order det ect
a situation inhehiohy sogiwr @t theohopbb |sgagtiahi HnsarR Hehaeducedquest

retransm ssi or€1J 8fa iEhe iqenstsiigﬁl .pa,ggertl athelpli)%det g{n%nerg rﬁ%%ri.fof Sti mes or
more. |f suchJ&S3&EHY u& iR Fet e d, only 3ne” of -t He EigJuralltlﬁ of nobile
10 the mobile station A that it has been placed out of
retransmission control, and notifies the mobile station F
that it has been placed in transmission control.

Thus, it is possible to efficiently utilize the

radio resources and improve the guality of communications
15 at mobile stations within the service area Es.

In this case, for example, as shown in Fig. 14,
immediately before handover or termination of multicast
reception, the mobile station A placed in the
retransmission control notifies the base station BS of the

20 above. Upon receiving the above notification, the base
station BS changes the mobile station placed in the
retransmission control from the mcobile station A to the
mobile station F. Then, the base station BS notifies the
mobile station F that the mobile station F is now placed

25 in retransmission control. It is preferable that the
mobile station to be selected in the above-mentioned way

has as high correlation with the mobile station to be

The above-mentioned examples is mainly designed
30 so that the base station Bs determines mobile stations to
be placed in the retransmission control, enables and
notifies these mobile stations that they are now placed in

the retransmission control. Alternatively, as previously



stations is left for retransm ssion control, and the remaining nobile
stations are replaced by other nobile 30 stations. For exanple, in the
exanpl e shown in part (a) of Fig. 12 and Fig. 13, the nobile stations A and
B request retransm ssion of the packets of SN=3, SN=7 and SN=8. 1 A@ﬁ[ﬁgOS
21 That is, each of the nobile stations & and B requests retransnls !

the identical packets three tines. In this case, the nobile station F is
placed in the retransm ssion control instead of the nobile station A, as 5
shown in part (b) of Fig. 12. The nobile station Fis selected so that the
correl ati on between reception error that may occur at the nobile station F
and recepti orﬁﬂa'mfroedt athneggact uro dthet heconbi vay stfatdegerAivangbe reduced as

greatly as possi| Then e base stati.on BS notlfles 10 the e station
A that it had" [ﬁ?&ééahﬁuF °dre e%ﬁ ndfi 597 oh® coﬁF?BFSlSndcﬂg?F? es the

nmobi | e st ati amodild hatatibnbasapedstphacedwhatheangmdissioon eeatiohs Thus, it
is possible to efficiently utilize the radio resources and._i nprove the

qual ity of coMfurRiCsEoRs thE T tHRTHESdPat FONS W t1 ACREARRBFSi ce area Es.

In this cgse, ywf £LXABR! eneasrShOWHibnERIprddedurtdaredi at el y bef ore handover
or termnation of nulticast reception, the nobile station A placed in the

retransm ssion control THEt FPRESTEFRE I8s @EsERei bFF BS 6Tt i0Re 280SBBBYe. Upon
receiving th?a“ai ONE 1 ROLf HeALL LM ttch%eQ%%%ln§E$tvbr9£bh|3§lo%ﬁ§;@9§§a%b@ngnb' le

station plac retransm ssion control Tromthe nobile station Ato
the nobile sﬂunﬂdhbﬁ pThead imethradwetsaasngss BY msritfiriods onhthenpbi¢e station

Fthat the mobil g StALLODcFeisn "W PhatednZPildif ldAUISHbEZAEN control. It is

preferable tha
10 station may be designed to determine whether its own

station is placed in the retransmission control for itself.
Such a mobile station may has a configuration as shown in
Fig. 15.

Referring to Fig. 15, the mobile station 10,

15 that is a radio terminal, includes a transmitter/receiver
11, a control unit 12, an output unit 13, a
retransmission-request-permitting decision making unit 14,
and a retransmission request control unit 15. The
transmitter/receiver communicates with the base station 20,

20 and receives multicast information delivered by the base
station 20. The control unit 12, which acts as a third
unit of the radioc terminal, controls the
transmitter/receiver 11, and checks reception error that
may be contalned in the received multicast information.

25 The output unit 13 acquires information received by the
transmitter/receiver 11 via the control unit 12, and can
output the acquired information to an output device such
as a display unit. The received information from the
output unit 12 may be output to a personal computer or the

30 like.

The retransmission-request-permitting decision
making unit 14, which acts as a first unit of the radio

terminal, determines whether its own station is permitted



nobile station to be selected in the above-nentioned way has as high
correlation with the nobile station to be replaced in terns ?f Qﬁgﬁ@%ion
error as possible. The above-nenti oned exanples is mainly desién SO
that the base station Bs determnes nobile stations to be placed in the
retransm ssion control, enables and notpfies these nobile stations that they
are now placed in the retransm ssion control. Alternatively, as previously
22 19 APR 2005 described with regard to the second way of determ ning nobile
stations to be placed in the retransm ssion control, nobile stations may
determ ne whether their own stations are placed in the retransm ssion
control in accor banpeadedy irh they retraheniEsgoanennt opkdprideedarsés. oThe
configuratio

n. of the base statiaqn S J i 5] irected to
determ ni ng wﬁgghqﬁ%ﬁ%?%(§f§?FO%§g%§ﬁoG$%ﬂﬁg%§Ig%g%liré%%é?régﬁﬁénsnission
control on thehsi dRount dtheileséestate ar 2he Alikej nadntvdhy,theatlasaobil e 10
station may be design to. determ ne whether its.own ,station i.s placed in
t he retransni§§F5ﬁogoﬁfﬁgviﬁﬁfeﬁyggl?y'ﬁgh%ﬁa85W6gF?E/Eﬁ%ﬁ%%ﬁ¥ has a
confi gur at$on tassshewsrmihatfhiog. ma9. bRejeradrigdt by Fiige dfordnee tiRbietie stati on

10, 15 that is aradio termnal, includes a transmtter/receiver 11, a
control unit F2cOBA B putThifnidecision MakGaHEAf st IPRY RIESTUPE it ti ng

deci si on maki ekt ifs owdNdtAthBh! ANSHESSItRRAr edUSSy LRI aln Whiet 15. The
transmtter/receiver, comunicates with the base station 20, 20 and recei ves

nul ticast i nf seREENSALTEIAVEI8FTRY ehetipad@sist afi s tmedi®snt rol unit 12,
whi ch acts as ;344 REEdhg Unide Ahet REpiAdi 48R Nk, yeontyls the
transmtter/receiver fi, and checks reception error that

10 determined to be placed in the retransmission control.

The retransmission request control unit 15,
which acts as a second part of the radio terminal, is
enabled only when it is determined. by the decision making
unit 14, that its own station has been placed in the

15 retransmission control. Then, as has been described with
reference to Fig. &, the retransmission request control
unit 15 instructs the transmitter/receiver 11 to send a
retransmission request signal (NACK) to the base station
20 1if loss of packet happens.

20 If the retransmission request is sent to the
base station 20 by the transmitter/receiver 11, the
requested packet will be retransmitted. The retransmitted
packet is then received by the transmitter/receiver 11 and
is used to correct the received multicast information.

25 Then, the corrected multicast information is supplied to
the output unit 13. If the retransmission-request-
permitting decision making unit 14 determines that its own
station is not permitted to be placed in the
retransmission contreol, the retransmission request control

30 unit 15 is disabled. In this case, if error of received
packet, namely, loss of packet is detected, the controller
12 retains the packet serial number SN of the questioned

packet. When the packet having the same serial number SN



may be contained in the received nulticast information. 25 The output unit 13
acquires information received by the transmtter/receiver 11 via the control
unit 12, and can output the acquired information to an output device such

as a display unit. The received information fromthe output unit 12 m@ﬁmﬁe
output to a personal conputer or the 30,4ike. The

retransm ssion-request-permtting decision making unit 14, which acts as a
first unit of the radio termnal, determ nes whether its own station is
permtted 1 9 APR 2005 23 to be placed in the retransm ssion control on the
basis of the quality of the signal (received level, error ratio, the anount
of interferenge thatt bE th&kedriseoudy phbrebase redrainsant20dand received by the
transmtter/receiver 11. 5 This determ nati on may be perforned by the

af or ement i ond®SPSBSENHO VR YT S TN STHSFLPBNT FARE Hy Wet by sahaihefet er i ne

whether its qwhigkakicap1bs £ NMd ttednt ecbei PLAARA thk bReser€thicdisd ssion
control on the basis of a notification indicating that the nobile station

has just beerftEGiger ethe mBdlticass préeedat 1or He (COETASATSRY offEhtrol . The
retransn‘§s'QﬂmJ%%%?§£sﬁ9@%é&”péHﬂé{ 3Ra ivhicdh achpideqarseqend part of the

radi o term nal, enabled only when it Is determned, by the decision
maki ng unltom¢DU¢hanltts3omn station has been placed in the 15

retransm ssi on control QP&%Eggﬁ?r bS@Qs%ﬁﬁ_rdJ% i@htho?%gfﬁgb nce to Fi g.

6, the retransm ssion reque uni 5 st Tuct s
transm tter/ reasives 1ﬁataﬂ&em¢zautmeﬂraosbmsnmammdr&questvamﬁmmﬂsidﬂmwo to
the base station %O if loss of e retransm ssion

request is séfM 8t Ae® HAS %ﬁ%i ﬁe%S g%%$ﬁ9?}§ﬁ§WP§£é???%celver 11, the

10 information. Thus, congestion in the radic section can be
reduced.

The present invention is not limited to the
specifically disclosed embodiments, and variations and
modifications may be made without departing from the scope

15 of the present invention.

The present applicaticon is based on Japanese
priority application no. 2000-112700 filed on April 13,
2000, the entire contents of which are hereby incorporated

by reference.



requested packet will be retransmtted. The retransmtted packet is then
received by the tran smtter/receiver 11 and is used to correct the received
mul ticast information. 25 Then, the corrected nulticast informappromeq s
supplied to the output unit 13. If the retransm ssion-request- permtting
deci sion making unit 14 determnes that if$s own station is not permtted to
be placed in the retransm ssion control, the retransm ssion request control
30 unit 15 is disabled. In this case, if error of received packet, nanely,

| oss of packet is detected, the controller 12 retains the packet serial
nunber SN of the questioned packet. Wen the packet having the sane serial
nunber SN 24 1,9-APR 2006w@as tdat of the erroneous packet is retransmtted in
response to a retransm ssion request nmade by another nobile station and is
then received by the present nobile station, the nmulticast information is

corrected by using § the re{ransmidies Packet: Avthdasit hanisuppl ied to the
output unit 13. According to the present. invention, only nobile stations

Lhat are.RelD bledatd: O PLAgeonldh LPITBARIIGR AvePOObE Mardl EoliPyal ved. | n

retransm ssion F1cast ormation. s, congestion in the radio
section C%Fti?z?st irn?gyr%aegb Icln‘l?aé)llz)e(%%mnallg“\ﬁ«gﬂlti!nonsér ic@ozgraglorpt gd to the

specific?l y disclosed enbodi ment's, and vari ations an nodr fi cati ons may be
made with ut'depar%“qg;fron1t%esscoge 15 of. the pre qgt i nvention. The
present URBITGRC I T BASBAT R JpARRLE SHFCBr 109 APRIT ¢4t 1N no.

2000-112700.fit§g.0n Apr i d13, 000, thefentire cont ent gf wqich are hereby
i ncor por %&rgldna ?Jéﬁéxﬁgﬁ ! to sen v a requcst or retransmission of the mullicast

information in case of an error and others of the radio terminals being
provided not to send the same, said method comprising:

(a) determining whether each of the radio terminals within the
service areais a retransmission-permitted terminal permirted for
retransmission of the multicast information;

(b) notifying the permission of the retransmission to the

retransmission-permitted terminal, and delivering, when a request for

retransmission of the multicast information sent by one of the radio terminals
is received, the rmulticast information to said one of the radio terminals; and
(c) changing one of the radio terminals determined as being
the retransmission-permitted terminal, to a retransmission-inhibited terminal
which is not permitted for retransmission of the multicast information, based

on a status of retransmission requests received from the radio terminals.



1 9 APR 2005 25 WHAT IS CLAIMED IS: 1. Aretransm ssion control nethod in a
mul ticast service providing systemin which an information delivery
apparatus delivers raulticast information to radio terminals within3APR 2005
service area of the information delivery apparatus via a radio section, sone
of the radio termnals being provided to,gend a request for retransm ssion
of the multicast information in case of an error and others of the radio
termnals being provided not to send the sanme, said nmethod conprising: (a)
determ ni ng whet her each of the radio termnals within the service area is a
retransm ssion-permtted termnal permtted for retransm ssion of the

mul ticast information; (b) rohé fyddgrishespesn Ssiwfvlofnetthedr esransmmisdi on to
the retransm ssion-permtted termnal, and delivering, when a request for
retransm ssi on8f CRE™nht t'¥%s® -1 'nf or mati on sent by one of the radio
termnals is received, the sudticastohpboramti ondp saiidrepeifinghessadio
termnals; and (c) changing one of the radio termnals determ ned as bei ng

t he retransm s$Pénipepaieteen & ivitaly, appasated r &y $i dA2FhPDRted termi nal
whi ch is not pggg%gt@gr&ggaietégpsnission of the multicast information, based
on a status of refransm ssion requests received fromthe radio termnals. 1 9
APR 2005 26 2. The retr atsen sstxnscostioh oethod aetdlod fredthén claim 1l
wherein: the step gaé conpr{ses A S%QQ of determnin ,tat thedjnfornation
del i very appar &PUST*88F d° at 'TRa%t "Gie Y FAdi B ierth na™> taR8t h2 2t r ansni ssi on
control nethodtkumihel teot iSefeatSEep oftRoiddisngnsacdpatmleasd. one radio
termnal that a request for retransmssion is permtted. 3. The

retransm ssion control nmethod as clained in claiml, wherein the step (a)

conprises a step of
3. The retransmission control method as claimed
in claim 1, wherein the step (a) comprises a step of
determining, at each radio terminal, whether its own
terminal i1s permitted to be placed in retransmission

control.

4. The retransmission centrol methed as claimed
in claim 1, wherein the step (a) determines a plurality of

radio terminals to be placed in retransmission control.

5. The retransmission control method as claimed
in claim 1, wherein:

the step (a) comprises a step of grouping radio
terminals in the service area on the basis of uniqgue
information assigned to the radic terminals; and

the step {(a) determines at least one radioc

terminal on the basis of grouping radio terminals.



determ ning, at each radio termnal, whether -its owmn termnal is permtted
to be placed in retransm ssion control. 4. The retransm ssion control nethod
as claimed in claiml, wherein the step (a) determnes a plurality of radio
termnals to be placed in retransm ssion control. 5. The retransnlsS|b%APRzﬂ5
control method as claimed in claiml, wherein: the step (a) conprises a step
of grouping radio termmnals in the serV|dg area on the basis of unique
information assigned to the radio termnals; and the step (a) determ nes at

| east one radio termnal on the basis of grouping radio termnals. 19 APR
2005 27 E. The retransm ssion control nethod-as clainmed in claiml, wherein
the step (a) determnes at |least one radio termnal on the basis of a

qual ity of comunications between the information delivery apparatus and
each of the radio termnals. 7. The retransm ssion control met hod as cl ai ned
in claiml, wherein the tep a) deternm.nes a st one, d|o ngnl | on
the basis of distances betweeh® the ™ E?ﬁ?%?ﬁa??oﬁoﬁg TPy eyt iy péF%fh§‘an t he
radi o term nal sn 81aihel [ eti@nsiA s3eoBteant 80l ageihothas o aigwd dne claim 1,
wherein the step (a) deternmines at |east one radio terminal on the basis of
directions of FRELPabFETIRRENThaAIE PAGAFL RE # rfef Haty oif dEIFREYSFdpraicat us.

0. The retransghesion costiolofethon as;claibyed.oln laimd.cherl Rihe st ep

(a) determ nes at |east one o term nal sl s of nmoving speeds of
the radio termeAapstedma\PR 2005

7. The retransmission control method as claimed
in claim 1, wherein the step (a) determines at least one
radio terminal on the basis of distances between the

information delivery apparatis and the readio terminals.

3. The retransmission control method as claimed
in cilaim 1, wherein the step (a) determines at least one
radio terminal on the basis of directions of the radio

terminals from the information delivery apparatus.

9. The retransmission control method as claimed
in claim 1, wherein the step (a) determines at least one
radio terminal on the basis of moving speeds of the radio

terminals.



10. The retransm ssion control nmethod as clainmed in claim1, further
conprising a step of changing said at |east one radio termnal to another
radio term nal when said at |east one radio term nal term nated ¥ gRfeghjon o
the multicast inforrmation Il An information delivery apparatus for use in a
rnul ti casc service providing systemin whigh the information delivery
apparatus delivers nulticast information to radio termnals wthin a service
area via a radio section, sonme of the radio term nals being provided to send
a request for retransm ssion of the nulticast information in case of an
error and others of the radio term nals being provided not to send the sane,
said information delivery apparatus conprising: a first unit deter, fining
whet her each of the radio termnals wthin the service area is a

retransm ssion-pernmtted termnal which is permtted for retransm ssion of
the multicast informatianp, arseceBd- Ut sROLAfYbMErdhendreidd ssi on of the
retransmssion to the retransm ssion-permtted termnal, and delivering,
when a requestciaimed dfrr @adgninssi ofofherheomnl £5 Ea%t2 i Sifor ét ICOFTYERE by one

of the radio terminalg_is recelyed Lhe mubtisastoinfonmtion hasand one of
the radio ternthat s a third unit changing one of the radio term nals
determ ned as wihei Nghitdhetr ekransoms sizafiopeemined temimelss rtec@ption
retransm ssion-inhibited term nal Lc% is not permtted for retransm ssion
of the nultica®t "5 BrraCiasn, *oased 0" status of retransnission requests
received fromthe radio termnals, 1 9 APR 2005 29 12. The infornation
delivery apparatus as clainmed in claim1ll, wherein the first unit determ nes
a plurality of radio termnals to be placed in retransm ssion control. 13.
The information delivery apparatifsrmasiiocldalineds agpachaismiol Lise firat her
conprising a fourth unit
multicast service providing system in which the information delivery
apparatus delivers multicast information to radio terminals within a service
area via a radio ssction, some of the radio terminals being provided to send a
request for retransmission of the mulucast informaticn in case of an ecror and
others of the radio terminals being provided not to send the same, said
information delivery apparatus comprising:
a first unit determining whether each of the radio terminals
within the service area is a retransmission-permittad tecminal which is
permitted for retransmission of the multicast infoermation;
a second unit notifying the permission of the retransmission
to the retransmission-permitted terminal, and delivering, when a request for
retransmissicn of the multicast information sent by one of the radio terminals
15 recai&ed, the multicast information to said one of the radio terminals, and
a third unit chanzing one of the radio terminals determined as
being the retransmission-permitted terminal, to a retransmission-inhibited
terminal which is not permitied for retransmission of the multicast

information, based on a status of retransmission requests received from the

radio terminals.



managi ng status of retransm ssion, requests sent by radio termnals placed
in the retransm ssion control. the third unit charging said at éé one
radio termnals on the basis of The status of retransm ssion reﬁ@ R 9005
managed by the fourth unit. 14. A radio termnal receiving multicast
information froman information delivery2apparatus via a radi o section, said
radio termnal conprising: a first unit determ ning whether the radio
terminal is notified fromthe information delivery apparatus as being are
transm ssion-permtted termnal which is permtted for retransm ssion of the
mul ticast information; and a second unit sending a request for retransm ssion
of the nulticast information co the information delivery apparatus in case
of an error when it is détermhaetintharatibe dadiocterapmatatiss mdified as

being the retransm ssion- ernlt ted ternlna 1.9 APR 2005 30 15. The radio
termnal as cl &ifed ' 1€ GimT4 WAETSYY £HE FiTSE WhTt CRtHIHES Shhet her

its own ter”‘nqibgﬂéLﬂhﬁ@erbﬂléetéﬁﬂﬁﬂh%ﬁh@nbgoﬁléﬁédOﬁnthe basis of given
information sent by the information delivery apparatus. 16. The radio

termnal as cl aimeEcRignigsaPm 23t dherein the first unit deternines whether
its owmn termnal is placed in retransm ssion control on the basis of a
quality of communications with the information. delivery apparatus. 17. The
radio termnal as clained in claim14, further conprising a third unit which
corrects the nulticast information by part of the nulticast information

sent by the information delivéey igfparatien retldassm ePea-2FaSréSponse to a

request for relransuhsslon Ay U, SECORd: dik-iWiRR Lheohiestuunit determ nes
that its own teérm )
managing status of retransmission requests sent by radio

terminals placed in the retransmissicn control,
the third unit changing said at least cone radio
terminals on the basis of the status of retransmission

requests managed by the fourth unit.

14. A radio terminal receiving multicast information
from an information delivery apparatus via a radio section, said radio
terminal comprising:

a first unit determining whether the radio terminal 1s noufied
from the information delivery apparatus as being a retransmission-permitted
terminal which is permitted for reiransmission of the mulucast information;
and

a second unit sending a request for retransmission of the
multicast information to the information delivery apparatus in case of an
error when it is determined ther the radio terminal is notified as being the

retransmission-permitted terminal.



Is placed in retransm ssion control and which corrects the nulticast

I nformation by part of the nulticast information sent by the information
delivery apparatus transmtted in response to a request for retransm ssion
by another radio terminal when the first unit determnes that it$3d\R 2005

termnal is placed out of retransm ssion ,cjont rol.
3¢

15. The radio terminal as claimed in claim 14,
wherein the first unit determines whether its own terminal
is placed in retransmission contrcl on the basis of given

information sent by the information delivery apparatus.

16. The radio terminal as claimed in claim 14,
wher=sin the first unit determines whether its own terminal
is placed in retransmission control on the basis of a
guality of communications with the information delivery

apparatus.

17. The radio terminal as claimed in claim 14,
further comprising a third unit which corrects the
multicast information by part of the multicast information
sent by the information delivery apparatus retransmitted
in response to a regquest for retransmission by the second
unit when the first unit determines that its own terminal
is placed in retransmission control and which corrects the
multicast infeormation by part of the multicast information
sent by the information delivery apparatus transmitted in
response to a request for retransmission by .another radio
terminal when the first uvnit determines that its own

terminal is placed out of retransmission control.



