18 FEB 2004 -1 TITLE OF THE | NVENTI ON RENDERI NG MULTI CAST SERVI CE W TH
SUFFI CI ENT RECEPTI ON QUALI TY TO W RELESS TERM NALS t 5 BACKOROUND OF THE
I'NVENTION 1. Field of the Invention The present invention generh8IFfBri8liat es
to a nmethod of providing nmulticast services, and particularly relates to
a met hod of providing 10 nulticast services by having an information
delivery apparatus deliver nulticast infokmation to wireless termnals
residing in a service area through wreless routes. The present invention
further relates to an information delivery apparatus and a 15 wrel ess
term nal used TATLECIOR BHEhIMVENIRON| ding nmulticast services. 2
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i nformati on delivery appa
a methcd of providing multicast services, and

particularly relates to a method of providing
10 multicast services by having an information delivery
) apparatus deliver multicast information to wireless
terminals residing in a service area through
wireless routes. The present invention further
relates to an information delivery apparatus and a
15 wireless terminal used in such a method of providing
multicast services.

2. Description of the Related Art

In recent years, applications that deliver
music and video contents through the Internet have

20 been attracting much attention. Use of wireless
communication as an access link has an advantage in
that information delivery services can be easily
provided to users. If music or video contents are
delivered as part of such services through a network

25 that includes wireless routes as an access link,
resulting merits are enormous.

In a general configuration of multicast
service delivery systems that deliver multicast
information such as music and video contents through

30 wireless routes, a wireless base station (i.e.,
information delivery apparatus) transmits multicast
information to a plurality of wireless terminals,

and these wireless terminals simultaneously receive



information to a plurality of wireless termnals, and these wreless
termnals sinmultaneously receive 18 FEB 2004 -2 the nmulticast infornation.
If the systemis configured such that one-to-one comunication i8FEB3IMi ed
out between the wirel ess base station and each of the wireless term nals,
the same information 5 having the same contents needs to be delivered

t hrough separate channels to individual wireless termnals that are
requesting the service. Such a configuration cannot nake efficient use of
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transmtted at once to a plurality of wmreless termnals as part of the
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W rel ess base s ITNCEé Wireless termna and t are
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wireless termnals H and J experience relativelie Qor co ni cation
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termnals A B, .Gmmbniaick fohhabsaigdaasi tioned close to a service area Es
far away fromthe

10 The same multicast information is thus
transmitted at once to a plurality of wireless
terminals as part of the delivery service. 1In such
a case, each wireless terminal experiences different
gquality of reception when receiving the multicast

15 information if the wireless terminals are situated
in different wireless communication environments.

As shown in Fig.17, for example, wireless terminals
H and J that are relatively closer to the wireless
base station BS are situated in relatively better

20 communication environments, so that guality of
reception is relatively high when receiving
multicast information from the wireless base station
BS. Since wireless terminals ¥, G, and I that are
situated farther away from the wireless base station

25 BS than the wireless terminals H and J experience
relatively poor communication conditions, quality of
reception would be poorer. Further, wireless
terminals A, B, C, D, and E that are positioned
close to a service area Es far away from the

30 wireless base station BS suffer much worse
communication environment, so that quality of
reception of receiving multicast information from

the wireless base station BS would be much poorer.



30 wirel ess base station BS suffer nuch worse conmunication environnent,

so that quality of reception of receiving nulticast information from the

Wi rel ess base station BS woul d be much poorer. 18 FEB 2004 -3 Wen

mul ticast services are rendered by using one-to-n wireless conmmuiifcEtl #64

between the information delivery apparatgﬁ_and each wireless termnal as
e

descri bed above, each wireless termnal 5 ceiving the nulticast services
may differ in its reception quality. If reception quality varies, there
may be a situation in whi are made durin tion so

h
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an information %Ewlvery apparatus that 1s su or such a nethod of
rendering mel tigastivemny case Mbleaverst tdereid¢ssamagedififern wnrékess 20

termnal that is suitable for_the nmethod of rendering. | ticast services.
SUMMARX OF THE FREERTHOR 19U L1587 gendfalt SHiREL OB LA 135@§@%Yl§§'invention

to provide a SCPREReOfARF B dh Ng1 FubiicAStin SPEYERES cbhalasybst abiisal | y
obvi ates one or nore of ° the problens caused by the limtations and
di sadvant ages odrehmadel atuwingtreception so as to fail to meet
required reception quality.
10 Accordingly, there is a need for a method
. of rendering multicast services that can deliver
multicast information to wireless terminals
experiencing different reception conditions in such
a manner as to achieve sufficient reception gquality
15 at each of the wireless terminal.

Further, there is a need for an
information delivery apparatus that is suitable for
such a method of rendering multicast services.

Moreover, there is a need for a wireless

20 terminal that is suitable for the method of

rendering multicast services.

SUMMARY OF THE INVENTION

It is a general object of the present
25 invention to provide a scheme of providing multicast
services that substantially obviates one or more of
the problems caused by the limitations and
disadvantages of the related art.
It is another and more specific object of
30 the present invention to provide a method of
rendering multicast services that can deliver
multicast information to wireless terminals

experiencing different reception conditions in such



It is another and nore specific object of 30 the present invention to
provide a nethod of rendering nulticast services that can deliver

nul ticast information to wireless termnals experiencing different
reception conditions in such 18 FEB 2004 -4 a manner as to achi evel § FEB 2004
sufficient reception quality at each of the wireless termnal. It is a
further object of the present invention t¢—provide an information delivery
5 apparatus an a wireless termnal that are suitable for practicing such a
met hod of rendering nulticast services. In order to achieve the above

obj ects accor danfan@atheapregeathil@vents Wht iaiaBtha@ceP U r GVRdiAY a

mul ticast servi éﬁ E%%rﬂ aNe i%gr@&jeﬁ%ﬁsdd?eés%ﬁ%xagppar atus to wirel ess

termnals throu W T el ess Toutes inc e steps of transmtting,
fromthe information delivetyisppafairithenr gpbieaki bf tofe gptssefhtnul ticast
information, said sets being 15 identical to each other as to contents
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gi ven one ofy thg Wit elgss 4878 Rake1 e KdrmiAg1Sehatofardll shekable
i nformation belna transmtted wunder one of the differing transm ssion

conditions. 20 fortpeawthoingf spebyiadingtmedt pEasendearivig esudtderistied
above, since the inf.ormation delivery apparatus transmts the plurality of
sets of nultic3SE Nt mation havi ng the sane contents but varying in the
transmi ssion conditions thefeotde25td gistelewer ehesabicerariagtajecesi ding in
the service ares ol ding fo the b2esent "ChYeallan & idfhoa of

10 providing a multicast service from an information
delivery apparatus to wireless terminals through
wireless routes includes the steps of transmitting,
from the information delivery apparatus, a plurality
of sets of multicast information, said sets being

15 identical to each other as to contents thereof but
differing in transmission conditions, and receiving,
at any given one of the wireless terminals, one of
the sets of multicast information being transmitted
under one of the differing transmission conditions.

20 In the method of providing multicast
services described above, since the information
delivery apparatus transmits the plurality of sets
of multicast information having the same contents
but varying in the transmission conditions therecof,

25 a given wireless terminal residing in the service
area of the information delivery apparatus can
receive one of the sets of multicast information
delivered under such a transmission condition as
suitable for the reception quality of the given

30 wireless terminal.

These transmission conditions are defined

for the transmission of multicast information to the

wireless terminals, and are ¢f such a nature as



receive one of the sets of nmulticast information delivered under such a
transm ssion condition as suitable for the reception quality of the given
30 wireless termnal. These transm ssion conditions are defined {gr hgﬁ
transm ssion of multicast information to the wreless termnals, ﬁé 0
of such a nature as 18 FEB 2004 -5 affecting the reception quality of each
wireless termnal. According to another aspect of the present invention,

t he net hod as descri bed above is such 5 that the differing transm ssion
conditions include differing transm ssion rates at which the multicast

i nformation is aff@shingedhd redephibohodusl imovw i agchumiinmbessser vi ces
descri bed abov efh¥%5iless termnal that 10 cannot attain sufficient
reception quali at ‘a high transm ssion rate can choose to receive the
mul ticast information del wsycath &g atbownotthansmasseon b&Et ahdAcspedeng t o
anot her aspect of the present 15 inventiqn, the nethod as described above

is such that JIWAERELRofNfetRERCEnES) AEGTEROH BBPVEery® SipFArat us and

the wirel esg terydpatnisahasedty COHEnsAiESIAN dohbiRheracchss1uaRd the

differing transmssion rates differ in a nunber of spreading 20 codes used
in the transn s&ibhevfingultriagesnilss héor rattiegn.atl fwbahutheatmwht beassen t he
i nformati on deh{¥§£¥a%9%%zﬁén%fggs%g%tg%reless termnal is based on time
di vision multipl'e access, ’
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In the method of providing multicast

services described above, a wireless terminal that

10 cannot attain sufficient reception gquality at a high
transmission rate can choose to receive the
multicast information delivered at a low
transmission rate.

According to another aspect of the present

15 invention, the method as described above is such
that communication bhetween the information delivery
apparatus and the wireless terminal is based on code
division multiple access, and the differing
transmission rates differ in a number of spreading

20 codes used in the transmission of multicast
information.

If communication between the information
delivery apparatus and the wireless terminal is
based on time division multiple access, the

25 differing transmission rates differ in a number of
timeslots used in the transmission of multicast
information.

Alternatively, the differing transmission
rates differ in the number of modulation levels used

30 for modulating the multicast information.

Alternatively, the differing transmission

rates differ in a transmission bit rate of the

multicast information.



25 differing transmssion rates differ in a nunber of tineslots used in
the transm ssion of nulticast information. Alternatively, the differing
transm ssion rates differ in the nunber of nodul ation |evels uselif F3@ 70Mr
nodul ating the nmulticast information. Alternatively, the differing
transmssion rates differ in a transmssigon bit rate of the nulticast

I nformation. 18 FEB 2004 -6 AIternativerfGFf conmuni cati on between the

i nformati on delivery apparatus and the wireless termnal is based on code
division nmultiple access, _the differing Lransnissionp%qnditions i ncl ude 5

differing processing gai nbeEpREAYLAY t . FRMPHBASE S briHat YBRD | n

order to avoid £heCh A& T 86 89¢8ry tHpaRAPEY anadasfd ibedeabare is
such that the %??fgggﬁgk%ransnission ggﬁé?ﬁ%ons i ncl ude differi%g 10

posi tions of titeshinslusied hasedeonr gosie stivhs Hen RUltIcHe 2@€BFAAt I on
In the nmethod of, prqviding nuljfi . Servic rihe the | eve
of the co- chaﬁH%g ﬁ&ﬁ%ﬁé&Qﬁmﬁf%ﬁ%%&?§%ﬁgbé%%?%g§%ﬁh?hgjﬁ ﬁ%%itions of
timeslots, s0 thatfardinerpMbeesesng Garifinalf capreadainge e nul ticast

information by wusing proper tinmeslots that are selected in response to
the reception duaitigast (HEEQEPATAAR -to provide the |owest co-channe

interference. 20 In order {hab, 5be iof QBAld 0o d8hbnekd BPRAFLEEENERN
deliver the nulticast infornmation by wusing transm ssion conditions

suitable to eacbthe method as described above is such that the
differing transmission conditions include differing

10 positions of timeslots used in the transmission of
multicast information.

In the method of providing multicast
services described above, the level of the co-
channel interference differs depending on the

15 positions of timeslots, so that a given wireless
terminal can receive the multicast information by
using proper timeslots that are selected in response
to the reception quality of the terminal to provide
the lowest co-channel interference.

20 In order that the information delivery
apparatus can deliver the multicast information by
using transmission conditions suitable to each
wireless terminal's reception quality, the method as
described above further includes the steps of

25 measuring reception quality at each of the wireless
terminals, and notifying the information delivery
apparatus of measured results of the reception
guality. and determining, at the information
delivery apparatus, the differing transmission

30 conditions based on the measured results of the
reception quality, the differing transmission
conditions being used to transmit the plurality of

sets of multicast information.



wireless termnal's reception quality, the nethod as described above
further includes the steps of 25 measuring reception quality at each of the
wireless termnals, and notifying the information delivery app f
nmeasured results of the reception quality, and determ ning, a@EE€§W2
information delivery apparatus, the differing transm ssion 30 condi ti ons
based on the nmeasured results of the recéBfion quality, the differing
transm ssion conditions being used to transmt the plurality of sets of

mul ticast information. 18 FEB 2004 7 | der . t hat ¢h -
can easily receive thelnﬁQ|%%§?r|FP@Fn%F&%h%%bF?gﬁﬁgd qg%{ééﬁsgahernlna

transm ssion COQQ&&%@“%&%:‘E@@' enbomnuddalayd r ehe6Embei®male siveeenat i on
conditions, the as descri bed above further includes a step_ of
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receives the o I'ca of mation by 10 using the one
of the differinggt E@@%ﬂl&ﬁé@nabﬁﬁédfhlm&ﬁ hatcladaet iaf issepyof hbaving

information delivery apparatus. In order that each wreless termnal can
actively selectthﬁdlﬂiﬁiméﬁ%ﬂ% AELdveIst aRPIRR bFAalot é% tRE better

reception qual i LyyJifie ¢ ML N2 s08ECTIReds beYR1 by khein dmckydes the
I Ng, romthe

steps of repor ormation delivery “apparatus to the
wirel ess term nabaditthiesrds f fehengint saishi $5¢pno€oREICEISHNYsEACES i =ans i t

the 20 plurallt¥ %fé%%&zgf Hglse %S%E’H&HP?EAQE 1%@%rmat10n by
10 using the one of the differing transmission
conditions that is notified by the information
delivery apparatus.
In order that each wireless terminal can
actively select and receive the multicast
15 information at the better reception guality., the
method as described above further includes the steps
of reporting, from the information delivery
apparatus to the wireless terminals, the differing
transmission conditions used to transmit the
20 plurality of sets of multicast information, and
measuring reception guality at each of the wireless
terminals, and selecting a transmission condition
from the reported differing transmissicon conditions
based on the measured reception guality, the
25 selected transmission condition being used for
receiving one of the sets of multicast information.
In order to achieve a substantially equal
delivery time for each transmission rate when
delivering the same multicast information at
30 different transmission rates, the method as
described above further includes a step of
debreasing a size of the multicast information to be

transmitted as the differing transmission rates



measuring reception quality at each.of the wwreless termnals, and
selecting a transm ssion condition fromthe reported differing 18FEB 2004
transm ssion conditions based on the nmeasured reception quality, the 25
sel ected transmi ssion condition being used for receiving one of the sets
of multicast information. In order to achigve a substantially equal
delivery tine for each transm ssion rate wen delivering the sane nulticast
information at 30 different transm ssion rates, the nethod as described
above further iacludes a step of decreasing a size of the multicast
information to mtted as the differing transm ssion rates 18 FEB

2004 -8 decrease. Accordi ngct6raneighero aspecheef alhedqy esnthei pyestdmn,
t he net hod as described above is such that said step_of decreasing adjusts
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S 0

del i very appar aflis &% e ﬁﬁF?PEﬁst %rﬁ%ﬁ%ﬁ? higs MY froma

% Pecer V8
networ k, and 154ia$39rHtoghannels to the respective sets of the nulticast
i nfor mation as the respective sets are read fromthe buffer at rates of
reading corresponding to IRec@PeFetinfielhvier $ScomyLiteast

information at different transmission rates by

10 reading it from a single buffer, the method as
described above further includes the steps of
storing the multicast information in a buffer at the
information delivery apparatus as the multicast
information is received from a network, and

15 assigning channels to the respective sets of the
multicast information as the respective sets are
read from the buffer at rates of reading
corresponding to the differing transmission rates.

In order to eliminate difficulties caused

20 by delays of information delivery as these delays
are generated by differences in transmission rates
when delivering the multicast information at
different transmission rates from a single buffer,
the method as described above further includes a

25 step of adjusting the differing transmission rates
based on delays of the reading of the multicast
information from the buffer.

Further, according to the present

invention, an information delivery apparatus for

30 delivering multicast information to wireless
terminals through wireless routes includes a
multicast information storage unit which stores the

multicast information to be transmitted, and an



In order to elimnate difficulties caused 20 by delays of information
delivery as these delays are generated by differences in transm ssion
rates when delivering the nulticast information at different trang 'ﬁﬁj@@
rates froma single buffer, the nmethod as descri bed above further inclu g
a 25 step of adjusting the differing traq§qission rates based on del ays of

the reading of the multicast information fromthe buffer. Further,
according to the present invention, an information delivery apparatus for
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rout es incl udes™3+° cast i'on storage uni stores the
mul ticast i nforpatiren ittty hef t sapsnot athe amdlancastFEBfmmatgonmf ormation

delivery control unit which_transmts a Iuralltg of ig%s of th? mul ti cast
i nformati on, wiPdRhadEs dedentarado tea&GRTt Hethg tEREeDERer eof but
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recei ving mul ti cast |nfornat|on roman information delivery apparatus

t hrough wiré ess routes irtbueesera eontimglemst tanmdmateds¥ es reception
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i nformation del gy@fiverdppapparatly tHrmmdh ansreiesen reonks | mnslﬂdleesct ed
based on the neasured reception quality, wherein the, sets of g&ltl
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10 apparatus, and receives one of sets of the multicast
information sent from the information delivery
apparatus by using transmission conditions selected
based on the measured reception guality, wherein the
sets of multicast information are identical to each

15 other but differ in transmission conditions.

Other objects and further features of the
present invention will be apparent from the
following detailed description when read in
conjunction with the accompanying drawings.

20
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is an illustrative drawing showing
an example of a system for providing multicast
services according to an embodiment of the present

25 invention;

Fig.2 is a block diagram of an example of
a wireless base station;

Fig.3 is a block diagram showing an
example of a wireless terminal;

30 Fig.4 is an illustrative drawing for
showing the way the multicast information is
transmitted through separate transmission channels

to wireless terminals situated different



present invention will be apparent fromthe follow ng detailed description
when read in conjunction with the acconpanying drawings. 20 BRI :F Fig.1
is an illustrative drawing showing an exanple of a systemfor pr&8 i
mul ticast services according to an enbodi nent of the present 25
invention; 30 Fig.2 is a block diagramof an exanple of a wreless base
station; Fig.3 is a block diagram show ng-aw- exanple of a wirel ess
terminal; Fig.4 is an illustrative drawing for showi ng the way the

mul ticast information is transmtted through separate transm ssion

channel s to wcehass it mal snsitreatmechts fierenhtI®IEERP084 - 10

conmuni cation environnents b _controlliqgla Erocessin ﬁﬁ%n I n response to
a required traRSRFESISITT 21 FHE. 555 PH That P ?h&ﬁQﬁ} ferences in 5

transm ssion tipBzheivesién ! pceate transm ssion and a high rate
transm ssion; Fig.6 is a chart showing relationships in the frequency
domai n between a bandwi dt FF B9t 8r isspr €ddimly, shovaRaniddif FeREOR A&t e

transm ssiog, 10 aAd.f NANG fiheObe ARl E 164NSHRS 1Y lnhdsLibh an
g show ng ITferent tinme slots that carry nulticast
i nformati on havang a fifierlentapeoteanisngl =i ows; of

Fig.6 is a chart showing relationships in
the frequency domain between a bandwidth after
spreading, a bandwidth of high rate transmission,

10 and a bandwidth of low rate transmission:

Fig.7 is an illustrative drawing showing
different time slots that carry multicast
information having different processing gains of
spreading;

15 Fig.8 is an illustrative drawing showing
the way the same multicast information is delivered
by changing the number of spreading codes;

Fig.9 is an illustrative drawing showing
different timeslots that carry multicast information

20 spread by different spreading codes;

Fig.1l0 is a table showing reception
gqualities and corresponding transmission rates;

Fig.1l1 is an illustrative drawing showing
the way the same multicast information is

25 transmitted by changing the position of timeslots;

Figs.12A through 12C are illustrative
drawings showing delivery of multicast information
by using varying timeslot positions;

Fig.13 is an illustrative drawing showing

30 the way the same multicast information 1is
transmitted by changing the number of modulation
levels;

Fig.1l4 is an illustrative drawing showing



spreading; 15 Fig.8 is an illustrative drawing showing the way the sane
multicast information is delivered by changing the nunber of spreading
codes; Fig.9 is an illustrative drawi ng showing different tineslog%I%Pat

carry multicast information 20 spread by different spreadi ng code
Is a table showing reception qualities and correspondi ng transm ssi on
rates; Fig.11 is an illustrative draw ng-s$howi ng the way the sane
mul ticast information is 25 transmtted by changi ng the position of
timeslots; Figs.12A through 12C are illustrative draw ngs show ng
delivery of mnuldi€&streintf drimes i hothy thaithFanryi Rgltig@sitot positions;

Fig.13 is an illustrative drawn ' . qre, mul ti cast

information is l??ﬁﬁ&ﬁﬁﬁ%ﬁiTéﬁ%ggﬁggﬁgggﬁgﬁﬁﬂ%gg?%g*ogggﬁﬁggﬁén | evel s;

Fig.14 is an il {gakmalsi;ve drawi ng showi ng 18 FEB 2004 -11 different tine

slots that carry nulticast__inforpation nodul at ed bﬁ_%ifferent nmodul ati on
[

schemes; Fig.15 is a tabl & khoh ndsSr 8cdibiidh SHPEIRP CEESRP Ror r espondi ng

transmission ratgs; 1fiiQd6iid A8rrkkpeidtdy e f5A¥AE sSRoW Mgte byl f er
pointers used when transmtting the same nulticast information at
different transm ssion raties;landsl@nFiiglrsisabhvel draming vehavwaRiong for

explaining a CaggfkngBé¥h¥%£glSgadtWHgﬂuﬂfansmitting the same

multicast information at different transmission
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rates; and

10 Fig.17 is an illustrative drawing for
explaining a case in which wireless terminals
situated in different wireless communication
environments experience different quality of

reception when receiving multicast information.

15
DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, embodiments of the
present invention will be described with reference
to the accompanying drawings.
20 Fig.1 is an illustrative drawing showing

an example of a system for providing multicast
services according to an embodiment of the present
invention.
In Fig.1l, a wireless base station 20
25 serving as an information delivery apparatus covers
a service area Es. The wireless base station 20
obtains information to be delivered through a
network NW (e.g., an IP network), and attends to
delivery service to deliver the obtained multicast
30 information to each wireless terminal 10 residing in
the service area Es.
Fig.2 is a block diagram of an example of

the wireless base station 20.



situated in different wireless comunication environnents experience
different quality of reception when receiving nmulticast information, 15
DESCUPTI ON OF THE PREEFERRED EMBODI MENTS In the fol | owi ng, enbodi feht &8 il
the present invention will be described with reference to the
acconpanying drawings. 20 Fig.1 is an illustrative drawi ng show ng an
exanpl e of a systemfor providing nulticastl2-services according to an
enbodi ment of the present invention. In Fig.1l, a wireless base station 20
25 serving as an information delivery apparatus covers a service area Es.
The wirel ess base station 20 Fodt di,nshienfwinalesns basige skdtienedOt hrough a
network NW (e. g, n P network and _attends to i ver) ' 0
del i ver the obth?ﬁiHQ%ﬁtchg?néﬁer%ﬁ Y1 oh Tglggca%ﬁrfﬁéééM%ggﬁ%hal 10
residing in thetseryecanmi€a2Es. aFin@tvdsk acbhoek1divagram ®f andesanpl e of
the wireless base station 20, 1 8 FEB 2004 -12 In Fig.2, the wireless base
station 20 incinfesmatiomseeliEpryr coptyptieait ?%Ponﬁﬁ?on st or age
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as a source of information, and communicates with a
server through a predetermined network (e.g., an IP

10 network), for example, to obtain multicast
information to be delivered. The multicast
information storage unit 22 stores the multicast
information that the network control unit 23
received through the predetermined network. This

15 corresponds to a buffering operation. The
information delivery control unit 24 attends to
control for delivering the multicast information
from the transceiver 21 to each wireless terminal 10
situated in the service area Es as the multicast

20 information is successively stored in the multicast
information storage unit 22.

Fig.3 is a block diagram showing an
example of each wireless terminal 10.
In Fig.3, the wireless terminal 10

25 includes a transceiver 11, an output unit 12, and a
control unit 13. The transceiver 11 exchanges
information with the transceiver 21 of the wireless
base station 20. The output unit 12 outputs the
multicast information (e.g., music or video) in a

30 proper format corresponding to the type of the
information (e.g.., audio format or videoc format) as
the transceiver 11 receives the multicast

information from the wireless base station 20. The



10 network), for exanple, to obtain nulticast information to be delivered.
The nulticast information storage unit 22 stores the nulticast 18 FEB 2004
i nformation that the network control unit 23 received through the
predeterm ned network. This 15 corresponds to a buffering operation. The

i nformati on delivery control unit 24 attends to control for delivering the
mul ticast information fromthe transceived32l to each wireless termnal 10
situated in the service area Es as the nulticast 20 information is
successively stored in the nulticast information storage unit 22. Fig.3 is
a bl ock di agr am:shawioig wmnit exanpbe tobolencthe tepBSSCHdEH nel @09 FRerig. 3

the wireless termnal 10 25 jncludes a t e git 12,
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transceiver 11 amé.the output unit 12, and neasures reception quality of
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10 residing in the service area Es of the wireless

10 base station 20 uses the control unit 13 to measure
reception quality such as a reception level with
regard to a free downlink channel that is used by
the transceiver 11 for signal reception. Each
wireless terminal 10 notifies the wireless base

15 station 20 of the results of measurement.
Notification of the measured results of reception
guality may be made by attaching the measured
results to a reguest signal that is transmitted to
the wireless base station 20 for the purpose of

20 requesting delivery service of a desired multicast
group (variety of music or video, multicast
information). If each wireless terminal 10 carries
out communication of unicast information other than
the reception of multicast information with the

25 wireless base station 20 (i.e., if unicast is
additionally performed), the notification of
measured results of reception quality may be made by
using a control channel associated with the channel
for the communication of unicast information.

30 In response to the request signal
requesting a multicast group, the wireless base
station 20 transmits to the wireless terminal 10 the

transmission conditions of multicast information



services as descri bed above, each wireless termnal 10 residing in the
service area Es of the wireless 10 base station 20 uses the contrqgl E '% 13
to measure reception quality such as a reception level with regéh& E@ Q04
free downlink channel that is used by the transceiver 11 for signal
reception. Each wreless termnal 10 notifies the wirel ess base 15 station
20 of the results of measurenent. Notificat4on of the neasured results of
reception quality may be nade by attaching the neasured results to a
request signal that is transmtted to the wireless base station 20 for the

purpose of 20 r EQFERTRRPEERBY &0y W FREVBF L&A LAt FERUP - gr'ERip
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termnal 10 carries conmuni cation of unicast informati on other than
the reception ospmadifbast requdmemarcins wEoh the ZFrasiseiesiopass station 20
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information. In response to the request si%nal requesting a nmulticast
group, the wirel@&de baklee Bhmbegh o) BPAHIATLE™ F ¥ S r8l ess terninal 10
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10 conditions is necessary for each wireless terminal
10 to receive multicast information from the
wireless base station 20. These conditions may
affect reception quality when each wireless terminal
10 receives multicast information. The wireless

15 base station 20 may be able to transmit the
transmission conditions of multicast information
when transmitting to each wireless terminal 10 a
signal responding to the request signal received
from each wireless terminal 10.

20 The information delivery control unit 24
of the wireless base station 20 takes into account
the rate of multicast information received from the
network and at leas some of the measured results of
reception quality received from the wireless

25 terminal 10 that requested the multicast information.
Based on this, the information delivery control unit
24 determines how to deliver the requested multicast
information.

In the case of a system based on code

30 division multiple access (CDMA), a change may be
made to the processing gain PG of spreading, thereby
changing the transmission band after spreading. In

general, the processing gain PG is raised to improve



5 and may indicate a wirel ess channel, a transmssion rate, the nunber of
nodul ation levels, a transm ssion tinmeslot, a processing gain PG of
spreadi ng, spreading codes, and the nunmber of the spreading code$.§ FtEC004
| nf or mati'on about such 10 conditions is necessary for each wrel ess
termnal 10 to receive multicast information fromthe wreless base
station 20. These conditions may affect r&&eption quality when each
wireless termnal 10 receives nulticast information. The wireless 15 base
station 20 may be able to transmt the transm ssion conditions of
mul ti cast i nforhagnemisshierntqaasiitiyt.ing to each wireless termnal 10 a
signal responding to the regue t_sigggL recei ve m_each w%reless
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change nmay be nmde to the processin ain PG of spreadin t her ey
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gain PG is raisedahenimgyoyse 28tEEB 2004 -15 transm ssion quality. Fig.4 is

an illustrative draw ng for ) _ _
The rate of given multicast information is

10 I, and the bandwidth after spreading is B. Since
wireless terminals A through E in Fig.4 reside in
poor communication environments because of weak
reception signals or the like, required reception
quality is not satisfied unless a low rate

15 transmission (fb) is employed. Wireless terminals H
through L shown in Fig.4, on the other hand, reside
in advantageous communication environments, so that
a high speed transmission (fa) satisfies the
required reception quality. In such a case,

20 transmission of the same multicast information at
the low rate and at the high rate results in a
shorter transmission time for the high speed
transmission and a longer transmission time for the
low speed transmission as shown in Fig.5.

25 Fig.6 is a chart showing relationships in
the frequency domain between the bandwidth after
spreading, the bandwidth of high rate transmission
(fa) before spreading, and the bandwidth of low rate
transmission (fbj before spreading. As shown in

30 Fig.6, the bandwidth of high rate transmission (fa)
before spreading has a broader information band than
the bandwidth of low rate transmission before

spreading.



showi ng the way the nulticast information is transmtted in a multiplexed
manner through separate 5 transm ssion channels to wireless termnals
situated different communication environnents by controlling thegFEB 2004
processing gain PGin response to a required transmssion rate. The rate
.of given nmulticast information is 10 1, and the bandw dth after spreading
is B. Since wireless ternmnals A through-EB6é—n Fig.4 reside in poor
comuni cati on environnents because of weak reception signals or the |ike,
required reception quality is not satisfied unless a |low rate 15
transmssion (fb) is enpl drderVvihel eoadidiiimal shat theod@ndwsAdhn in
Fig.4, on the o h side._ip a C | Lat
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of lowrate transm ssion before spreading. 1 8 FEB 2004 -16h
of information, the processing gain, and the

10 bandwidth B after spreading are related as:

1

B
B

High Rate Transmission: fa x PGa

Low Rate Transmission: fb x PGDb
In this example, the processing gain of
spreading is determined in response to a
15 transmission rate based on the above relationships. .
Since each wireless terminal has different reception
gquality because of different communication
environment, the same multicast information is
transmitted by using different processing gains as
20 shown in Fig.7. This makes it possible to receive
multicast information in a short time period if the
wireless terminal is capable of receiving
information at high rate. If the wireless terminal
receives the service in a disadvantaged
25 communication environment such as an area of weak
radio reception, the processing gain is raised to
improve the transmission quality of multicast
information and a low rate reception is arranged.
This results in a longer reception time., but the
30 service can be properly received.
The above description has been provided
with reference to a case in which there are two

reception qualities for wireless terminals that



Under the conditions that the bandw dth after spreading is B, information
spreads over the bandwi dth B during transm ssion no matter the information
is high rate information or lowrate 5 information. A processing ﬁ?#{ﬁﬁ%#
spreading of the high rate information (fa) is denoted as PGa, and a
processing gain of spreading of the lowrate information (fb) is denoted
as P&. Then, the rate of information, the%rocessing gain, and the 10
bandwi dth B after spreading are related as: Hi gh Rate Transmi ssion: fa X
PGa = B Low Rate Transmission: fb x PGb = B In this exanple, ghe
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transm ssion rahgaasahon tHErabaky il a1 PASHERS numpdiCor CRER Y PSS
terminal has different reception quality becatse of different

communi cati on enwilddninent , ahle tharte nMmilticast imfformmtbeni sant bgnsmitt ed

by using different processiLng _gains .as shoqwn_in Fig..7... Thi kes it
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10 service as part of notification of the transmission
conditions of multicast information. The wireless
terminal receives the multicast information from the
wireless base station BS by using the processing
gain of spreading as notified.

15 Parameters that control the transmission
rate of multicast information delivered to a
wireless terminal reguesting the multicast
information may be determined as part of the
transmission conditions of multicast information

20 based on the measured reception guality reported by
the wireless terminal.

In a system based on the CDMA scheme, the
number of spreading codes is generally controlled to
change the transmission rate. When a multiple

25 access scheme based on use of a plurality of time
slots is employed, the number of spreading codes may
be changed between different time slots. This makes
it possible to deliver the same multicast
information at different transmissjion rates.

30 Fig.8 is an illustrative drawing showing
the way the same multicast information 1is delivered
by changing the number of spreading codes. Here,

the rate of multicast information as received from



18 FEB 2004 -17 receive the sane nulticast service. It should be noted
that there may be a l|arger nunmber of reception qualities, and B 2004,
mul ti cast information can be transmitted in a nultiplexed nannl? by usi ng
nore 5 than two information rates and processing gains. A wreless base
station BS (which refers to the wireless base station 20 hereinafter)
sends the processing gain of spreading aslfet erm ned above to a wireless
term nal requesting a multicast 10 service as part of notification of the
transmssion conditions of nulticast information. The wreless terrri nal
recei ves the nutbecasttworfforiit isndenemedhas wr efBSs ifade sA2EPBRIBS by

usi ng the proceﬁéhggtﬁ¥¥ &itfg dHﬁ%gihgﬁgéﬁlggn 12 E&%@ﬂ@égga hat

control the tra ssion nformati on Ivered to a
wirel ess term nal tirageesid g heatul cioaasts pomd bngaticortheayr ke defer ni ned
as part of the transm ssion_ conditions multic | nf rmati on 20 based
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on the measur edip&e&EPEGPYULI ?quﬁéﬁgr@eotwéiﬂgsﬁnnpel “Yerminal. In a

syst em baseq ong PP@S VR sdegs. the thehsiamblpbgadiiRg £odesresess
generally contro to~ change the transm ssion rate. Wien a nultiple 25
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10 rate {(i.e., corresponding to the rate of information
I) to the wireless terminals H through L by using
the three spreading cocdes Cl, C2, and C3. This
still maintains the service quality (i.e., reception
guality) for the wireless terminals H through L

15 above a predetermined level. Accordingly, use of
the three spreading codes Cl, C2, and C3 is chosen
as the transmission conditions of multicast
information for the wireless terminals H through L
based on the reception quality thereof.

20 Since reception guality at the wireless
terminals A through E farther away from the wireless
base station BS is poorer, use of the three
spreading codes for delivering multicast information
to the wireless terminals A through E cannot achieve

25 a service guality (reception gquality) above the
predetermined required level. In such a case, only
two spreading codes may be used for the wireless
terminals A through E that suffer a poor reception
gquality, thereby delivering the multicast

30 information at a lower rate. This can maintain the
service quality at the wireless terminals A through
E above the predetermined level. Accordingly, use

of two spreading codes C1 and C2 is chosen as the



by changi ng the nunber of spreading codes. Here, the rate of nulticast

I nformation as received from 18 FEB 2004 -18 the network NWis denpa BaR04
|, and it is assuned that this nmulticast information can be delivered at
a transm ssion rate corresponding to the rate of information | by using a
timeslot and three 5 spreading codes. In the exanple of Fig.8, wreless
termnals Hthrough L positioned relativel%loser to the wireless base
station BS have relatively better reception quality, so that the multicast
information can be transmtted at a relatively high 10 rate &i.e.,
correspondi ng t breRSMiRSioR FARGLFHON of \MEStARE Sk g eREMREARPNAIOE H
Lhrough L by USLRY Wit 100eecspRIadng £oesolln E2naeh Gn Fhes st
mai ntai ns the service qualifty (i.ée., reception “quality) for the wireless
term nals H threugleptildm apoae iaypreddatesfi ned | evel . Accordingly, use of
the three spreadi ng codes and C3 is chose

1, C2, as .the transni ssi
condi tions of nulticast iﬁ%oFﬁ%ﬁ(ﬁ?%%w e W?FgﬁﬁﬁftQﬁ%ﬁng g%ﬁoihﬁgﬂgh L
based on the reqeRtiign eaki hyat herRini 29 ShacRuneaepid ©NiAvslrinat iain t he
wireless termnals A through E farther away fromthe wireless basg

station BS is pepread use bhet fange &pTrepidthdi F§IESULS! f of 2dePPFeGhg
mul ticast informty %ﬁtetﬁuigic@s&egﬁ%’#ﬁé L DAl 8o eldd hi EeCaRaot achi eve

25 a service qu?ﬁq: reception qu above the predeterm ned required
| evel . In such gpaaseiiwgl godieso Cpragedli © bydésaimdibeg uthdmf dn t he

wireless termnals A through E that suffer_a.pogr ,reception . quyality,
t her eby deIiverﬁ%fﬂqg;%ﬁ?t%&5§§1°ts tfk? afaP ¥k a8 sRBun 1R

10 Fig.9. The wireless base station BS notifies the
wireless terminals H through L of the timeslot t(k)
and the three spreading codes Cl, C2, and C3 as the
transmission conditions of multicast information,
and notifies the wireless terminals A through E of

15 the timeslot t(k') and the two spreading codes Cl
and C2 as the transmission conditions of multicast
information.

As a result, the wireless terminals H
through L receive the downlink timeslot t(k) from

20 the wireless base station BS, and decode the
received signal based on the three spreading codes
cl1, C2, and C3. The wireless terminals A through E
receive the downlink timeslot t(k')} from the
wireless base station BS, and decode the received

25 signal based on the two spreading codes Cl and C2.
This insures that all the wireless terminals A
through L receive the same delivery service of
multicast information while maintaining the service
quality above the predetermined level.

30 In the above example, the number of
spreading codes is chosen based on the reception
guality at each wireless terminal so as to

correspond to one of the two different transmission



30 information at a |ower rate. This can maintain the service quality at
the wireless termnals A through E above the predeterm ned |evel.
Accordingly, use of two spreading codes Cl1 and C2 is chosen as thé (£ BEB
2004 -19 transm ssion conditions of nulticast information for the wireless
termnals A through E based on the reception quality thereof. In this
case, the wirel ess base station BS 5 mul t€Brexes and transnmits the

mul ticast information spread by the three spreading codes C, C2, and C3
and the nulticast infornmation spread by the two spreading codes Cl and C2
by including theates. rddpeshoybdt Prediodesl t{hat aﬁget pmbess Shown in 10

Fig.9. The wrel ess_hase s ' tifi I ele 1 gals H
t hrough L of thﬁpffeﬁggln(ﬂ (%c?t}(%gnrggg p%e % Osszeer§ Q%Cr)e%i Elé) c%iedﬁefég,a C2, and
C3 as the trangphasimds i +avasfebmmumdrie astianntwpndtdifdireremabd notifies

the wireless termnals A through E of _15 the tinmeslot t(k'). apd the . .two
spreadi ng codestEANSEHECELOThsT E%StraEQmﬁﬁﬁ chBﬂﬁPti&&fZﬁnﬁﬁFﬁﬁgéqp

| nformationg Asd%l??%‘ijyt cdheryir 8hess Aerdi nahs Hirkheaugbdseecei ve the
downl i nk tirneslo k) from 20 the wireless base station BS, and decode
the received signaltilvas&B anayhbet prow isisrdkdil vy eodedlecithad 1lagFsc3. The

the  w rel ess bREESRAT IR 5k SasiBud The s BEGr0oH 20 31 saaP ERser on
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e tion GuaT1 tC 1338 del | VeLYn$Ehise flavity)

10 affords use of five spreading codes and transmission
at transmission rate T5 (the fastest rate). At
reception guality level 4, four spreading codes are
used, and transmission is possible at transmission
rate T4 (< T5). At reception quality level 3, three

15 spreading codes are used, and transmission is
possible at transmission rate T3 (< T4). Further,
reception quality level 2 permits use of two
spreading codes and transmission at transmission
rate T2 (< T3). Finally, reception quality level 1

20 (the lowest guality) allows only one spreading code
to be used for transmission at transmission rate Tl
(¢ T2). The information delivery control unit 24
refers to the table as described above so as to

, choose the number of spreading codes that

25 corresponds to reception quality reported from a
wireless terminal.

The transmission rates listed in the table
are related as:
T2 = 2 x T1
30 T3 = 3 x T1
T4 = 4 x T1
TS = 5 x T1

In a system based on the time division-



mul ticast information while maintaining the service 30 quality above the
predeterm ned level. In the above exanple, the number of spreitﬁlﬁf@ Mdides
is chosen based on the reception quality at each wireless term nal so as
to correspond to one of the two different transm ssion 18 FEB 2004 - 20
rates. It should be noted that the nunber of spreading codes may be chosen
so as to select a transmssion rate from-@dre than two different

transm ssion rates. In such a case, the information 5 delivery control unit
24 of the wireless base station BS may be provided with a table that lists
reception qual imid$igde taecesss espondivipen®ér §18Ls1qfreatifng codes as

h Fi g. 10.
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quality) 10 aff I've “Spreadi transm ssi on
transm ssion raggaTand heodaslieat oat a-)lmeﬂstlotscameu anapgedt yol e\w@lldl

four spreading codes are _used, and transn155|o .1 S poss é%
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rate T3 (< urt reception quality 1Ievel ermts use of two
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code to be use ransn135|o ransn ssion rate T2). The
i nformation de|hh¢@¢mﬁmﬁ®ﬂL unit 24 refers to the table as described
above so as to choose thnggn?%rlg é@reffﬁggra%%%%t§¥%wing showing

10 the way the same multicast information is
transmitted by changing the position of timeslots.
The rate of multicast information is denoted as I,
and it is assumed that the information of the rate I
can be transmitted by using three timeslots.

15 Wireless terminals H through L shown in Fig.ll are
supposed to satisfy required service gquality when
transmission is carried out as assumed above.
Namely, the wireless base station BS transmits
multicast information by using a timeslot group t(k)

20 comprised of three timeslots as shown in Fig.1l2a,
and each of the wireless terminals H through L can
satisfy the required service gquality when receiving
these timeslots.

Wireless terminals A through E shown in

25 Fig.1l1l cannot properly receive the information
conveyed by the timeslot group t(k) because of co-
channel interference, so that these terminals cannot
satisfy the required service guality if transmission
is carried out as assumed. In such a case, the

30 wireless base station BS uses a timeslot group t(k')
for the wireless terminals A through E concurrently
with the transmission of multicast information to

other terminals by use of the timeslot group t(k).



25 corresponds to reception quality reported froma wreless termnal. The
transm ssion rates listed in the table are related as: T2 =2 x T1 30T3 =3 x
T1 T4 =4 x T1 T5 =5 x Tl In a system based on the tine division q 704
-21 multiple access, the nunber of tinmeslots is generally controfq ‘e:?go
change the transm ssion rate, and the positions of tineslots are changed
to avoid co-channel interference. In t hi s2éxanpl e, the same 5 nulticast
information is copied and transmtted at once in the TDVA systemt hat
chooses the nunber of tineslots: in response to the rate of nulticas

i nformation. Fifn1this aennexist2ddi o ediihteShohPREINEG & e WRYOPRE sane

mul ticast inforfaghan des e ffANsHkt Lehebans g LBevReYd ippepf

timeslots. The ra?e of multi cast |nﬁbrnat|on is denoted as I, and it is
assuned that theatabdematomn sérvheer gi@llityxan be transmtted by using

three tineslots. 15 Wreless term nals t hrgugh, L sh [ Q. ane
supposed to satisfy requi?@% é%?§i85%$ﬂ%%1ygmgeElmE?g#%ﬁi§§%ﬁ %ikcarried
out as assuged gheVewo NARE] Yablhe tWiesl1esss basks sthki amnfet ransnmts

mul ticast information by using a tineslot group t k% 20 cqnprised of three
tinmeslots as shbhmesdotisy. dopreaghg &IaP ointkde Wer EF@ss %h& ninals H

through L can  5abishw ddifod eANEECd 159 derquigbbty when recei ving

Further, the modulation scheme (the

modulation multi-number) can be changed to control

10 the transmission rate irrespective of what multiple
access scheme is employed. Based on this,
delivering the same multicast information that is
modulated by different modulation schemes (different
modulation multi-numbers) in different timeslots

15 makes it possible to achieve different transmission
rates of the same multicast information.

Fig.1l3 is an illustrative drawing showing
the way the same multicast information is
transmitted by changing the modulation multi-number.

20 The rate of multicast information as received from
the network NW is denoted as I, and it is assumed
that this multicast information can be delivered at
a transmission rate corresponding to the rate of
information I by modulating the multicast

25 information based on the 16QAM modulation scheme.
In the example of Fig.13, wireless terminals H
through L positioned relatively closer to the
wireless base station BS have relatively better
reception guality., so that the multicast information

30 can be transmitted at a relatively high rate (i.e.,.
corresponding to the rate of information I) to the
wireless terminals H through L by using the 16QAM

modulation scheme. This still maintains the service



these tineslots. Wreless termnals A through E shown in 25 Fig.11 cannot
properly receive the information conveyed by the tineslot group t(k)
because of co- channel interference, so that these term nals cannot

satisfy the required service quality if transmssion is carri g t, as
assuned. In such a case, the 30 wirel ess base station BS uses i tm&ot
group t(k') for the wireless term nals A-2Brough E concurrently wth the
transm ssion of multicast information to other termnals by use of the
timeslot group t(k). 16 FEB 2004 -22 In this manner, all the wreless
termnals A throughitly qan «ecergeephdosanpiaidtytaforsdmha cebrodels

satisfactory service quality. In thi I the_ti |.ot k' 5
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three to two, tle. LR IyvSi @Bl BEE taleSq dlg epsaslaftudeschémne is
nmodul ati on schene ?t he “nodul ation rrulti-nunbeqrh% can be changed to control

10 the transni sshosenats ithespsenetdsglothgonditipns ofcdBEstiERE e s
| d. B d. this,. iy ' I casty d ' hat
enpt oye SSﬁﬁﬁ%ﬂ\'@sﬁ%Oﬂﬁ £YE LT mereslaé(% ﬁ;‘é%fn&ﬁ%lé i OfRbLLER Lhat is

nodul ated b |atTon schenes erent nodul ati on
mul ti - nunbers) basdiaf foar ettie t reesbationl uwkesy i thpaesithl e t o achi eve

different transmssion rates of the sane nulticast _inf rpax' I.g. 13 is
an illustrative drawi ng sHOWAG rFﬁgpﬁdﬁnlﬁﬁui%ﬁgynﬁftF%hst #%E%?E&tion i s

transnitted by changing 4 he FRELLEN @ fAdihepuakay. fAGWheneawtreflless
mul ticast information as received from
base station BS is poorer, use of the 160AM

10 modulation scheme for modulating and transmitting
multicast information to the wireless terminals A
through E cannot achieve a service gquality
(reception guality) above the predetermined required
level. In such a case, the BPSK modulation scheme

15 may be used for the wireless terminals A through E
that suffer a poor reception quality, thereby
delivering the multicast information at a lower rate.
This can maintain the service guality at the
wireless terminals A through E above the

20 predetermined level. Accordingly, use of the BPSK
modulation scheme is chosen as the transmission
conditions of multicast information for the wireless
terminals A through E based on the reception quality
thereof.

25 In this case, the wireless base station BS
transmits the multicast information modulated
according to 16QAM modulation scheme and the
multicast information modulated according to the
BPSK modulation scheme by including them in

30 respective timeslots t(k) and t(k') as shown in
Fig.14. The wireless base station BS notifies the
wireless terminals H through L of the timeslot t(k)}

and the 160AM modulation scheme as the transmission



the network NWis denoted as I, and it is assunmed that this nulticast

I nformation can be delivered at a transm ssion rate corresponding to the
rate of information | by nodul ating the nulticast 25 information based on
the 16QAM nodul ati on schene. In the exanple of Fig.13, wireless ter fifneibsl004
H through L positioned relatively closer to the wreless base station BS
have relatively better reception quality,-s0 that the nmulticast
information 30 can be transmtted at a relatively high rate (i.e.,
corresponding to the rate of information 1) to the wreless termnals H
through L by usiRgding J6AYe feddialdon sshefRatilins rd|novifitiaisns the
service 18 FEB 2004 -23 quality (i.e., reception qualitgg for the wirel ess
ternminals H thr&hgh wizpbessatpradatarsihethreyah E Aol nlResdSE of the
16QAM nodul ati on ,sGhe S h SQI~$S) | Li ons of

mul ticast 5 inf #%ﬁ?ﬁgﬁl thPhgiﬁﬁi2@%%2f?%§ﬁ?ngkgﬁﬁﬁ?ﬁ%%ﬂgﬁéL based on
the reception qttaldrigmidet enf cofididel orecepfi nnlduaasty afohmaniosl.ess
termnals A through E farther away fromthe w.reless base, st ti%n DS is
poorer, use f the 16CAN1165n6dﬂ%iq%ﬁvsE%%n@lFSF%ﬁﬁhﬁ%ﬁT%ﬁagﬁd

transmtting mghti 1LNERERBLIOR HO dbPnMihR! eSmdLrdn nal g )Af ridif ough E
cannot achieve a service quality (reception quality) above the
predet er m ned r &ipd rerelessl balse st BoraBE, aRE ¢®dth&ti on schene

Lo b et FeAl LSRR, SR, L TR o 108 SHIsl @ Poor
rate. This candmitdspontihagseovittee quabArymatiulfedion scheme. The
10 wireless terminals A through E receive the downlink
timeslot t(k') from the wireless base station BS,
and decode the received signal based on the
demodulation scheme corresponding to the BPSK
modulation scheme. This insures that all the
15 wireless terminals A through L receive the same
delivery service of multicast information while
maintaining the service guality above the
predetermined level.
In the above example, a modulation scheme
20 (modulation multi-number) is chosen based on the
reception quality at each wireless terminal so as to
correspond to one of the two different transmission
rates. It should be noted that a modulation scheme
may be chosen so as to select a transmission rate
25 from more than two different transmission rates. In
such a case, the information delivery control unit
24 of the wireless base station BS may be provided
with a table that lists reception gqualities and the
corresponding modulation schemes (modulation multi-
30 numbers) as shown in Fig.15. In Fig.15, reception
quality level 5 (the highest quality) affords use of
the 256QAM modulation scheme having the largest

modulation multi-number and transmission at



wireless termnals A through E above the 20 predeterm ned |evel.
Accordingly, use of the BPSK nodul ation schene is chosen as the

transm ssion conditions of nulticast information for the wirele 8 FEB. 2004
termnals A through E based on the reception quality thereof. g é 4%
case, the wreless base station BS transmts the nulticast infornatlon
nodul ated according to 16QAM nodul ation s@&Bene and the nulticast.

i nformati on nodul ated according to the BPSK nodul ati on schenme by incl uding
themin 30 respective tinmeslots t(k) and t(k') as shown in Fig.14. The

wi rel ess base staanemlasmnnlfaEQ The ( thie of @ste str mata s H &krough L of

the tinmeslot t( and the 16 A dul ation e SS|on 18
FEB 2004 -24 _co’ﬁ PEPOAS D ITRE LT 2adt o of matione CaA Fhty 2E28p,
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nodul ati on schene as the transni ssion condlt i ons  of | ticast |ngornat|on

5 As a result, ERenGS QN t8R2REnAls (H ?%}ougﬁtLrF&&QR&P?hgua Wi nk
timeslot t(k) f g%lt%e V\hf@' £66aMASR 13l ¢ P¥n BSchan@ desagdestiheankecei ved

signal base hé "denodul ati on schenme corresponding to the 16QAM
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downlink tines t(k!) fromthe w.reless ty i e t he
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t hrough L receive the sane
transmission rate T2 (< T3). Finally, reception
10 gquality level 1 allows the BPSK modulation scheme to
be used for transmission at transmission rate T1 (<
T2). The information delivery control unit 24
refers to the table as described above so as to
choose a modulation scheme {modulation multi-number)
15 that corresponds to reception guality reported from
a wireless terminal.
The transmission rates listed in the table
are related as:
T2 = 2 x T1
20 T3 = 2 x T2
T4 = 2 % T3
TS = 2 x T4
In the above example, the modulation
scheme {(modulation multi-number) is changed so as to
25 conform to the reception guality at each wireless
terminal. Alternatively, the bit rate of multicast
information may be contrblled.
The wireless base station BS receives
multicast information at the information rate I from
30 the network NW, and stores the multicast information
successively in the multicast information storage
unit (buffer) 22. Then, the wireless base station

BS successively transmits the multicast information



delivery service of multicast information while maintaining the service
quality above the predetermned level. In the above exanple, a nodul ation
scheme 20 (nodul ation nulti-nunber) is chosen based on the reception
quality at each wireless termnal so as to correspond to one of t
different transmssion rates. It should be noted that a nndulatﬂbﬁﬁgém@%e
may be chosen so as to select a transm ssi-aé-rate 25 fromnore than two
different transmssion rates. In such a case, the information delivery
control unit 24 of the wireless base station BS nay be provided wth a
tabl e that |iststpeeaptimntpahulteésaand ithio rroat i espstdinapgerodoi at 2én
schemes (nodul ation multi 30 nunbers) as shown in Fig.1%. 1n Fig. 15,
reception qual PYyupdpd SEEeeehighds i1y 8??@?%&%&&3 F 9t he 256QAM
modul ati on SCheH%éB%‘éEﬂ%fé‘Peﬁ@r geah smidUl & | P8 8Y| bi- RHBEr iR8Y as

transm ssion at 004 -25 transm ssion rate TS (the fastest rate). At
reception qual i igskceided albdree 64QRNempliaatswpe BEREAEASE used, and

transnission i s passible at . transm ssi.qQn 4 (< AL _Feception
quality 5 IéVeI15?Qﬂﬂ??&ﬁ?m%ﬁngﬁﬁgﬁﬂﬂﬁﬂg%%2%§ %spéggéakgﬁétj rangnission
i's possible at {52R3WsSSi O8rhaha1E3 alt< diFer &nt t hean sneicept ownrgualsi,ty
| evel 2 permts use of the QPSK nodul ati on schenge_and transm ssi E at
transmissi on ragd REteaDB)toFARERRES rtdiepidBh $614055N% *@ﬁewlg al | ows

the BPSK modul a%%.fffi %Ci'}fé@ tQe he14sed £107i A £ SPREL$SNOR rain 4 ABEBHES SitON
rate Ti (< T2). The intormation delivery control unit 24 refers to the
tabl e as descri bedoabdummssmiassion rate cannot be timely finished.
10 When the same delivery time is desired, therefore,
it is desirable to compress the multicast
information directed to each wireless terminal in
accordance with the transmission rate thereof. This
insures the timely completion of multicast
15 information delivered at a low transmission rate.

As previously described, the information
delivery control unit 24 chooses the transmission
rate of multicast information (i.e., the number of
spreading codes, the number of timeslots, the

20 modulation multi-number, the bit rate, etc.) based
on the reception quality of each wireless terminal.
When this is done, the information delivery control
unit 24 compresses the multicast information in
accordance with the selected transmission rate. A

25 description will be given in the following with
regard to the compression rate CR and how it is
chosen based on the information rate I of multicast
information as received from the network NW and the
transmission rate T determined as a proper

30 transmission rate.

When the information rate I of multicast

information is no larger than the transmission rate

T (I = T: i.e., high speed transmission), the



choose a nodul ation scheme (nmodul ation multi-nunber) 15 that corresponds to
reception quality reported from a wireless termnal. The transm ssion
rates listed in the table are related as: T2 =2 x T1 20 T3 =2 x T2 T4
=2 x T3 T5 =2 x T4 In the above exanple, the nodulation scheme{§FED 2004
(modul ation nulti-nunber) is changed so as to 25 conformto the reception
quality at each wireless termnal. Al ternati’vely, the bit rate of nulticast
information may be controlled. The wirel ess base station BS receives

mul ticast information at the information rate I from 30 the network

and stores the cumpiresstidmfoehet Rodsssedessdwalytpn "the mifangsgr no

I nformati on storage_ uni.t (buff ) ' i el ion BS
successi vely tr%ﬂgRFﬁgéﬁﬁggﬁﬁ%tﬁ%%gﬁ%Fﬁﬁgﬁﬂ%ﬁ%%ﬁa?%b§E§§§db4 ?3gk§Fdred in
the nmulticast iphenMieon st orageioni trad2z byofising tdidfdser em foransiogsi on
conditions (e.g., _using different transm ssion rat%s efe like

piten ™ 5
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plurality of Whbgl e33dfretagbidbid)f cran toaps@issian ratesr 1an
attenpt to arrange the sane delivery time will fail since the multicast
information tramemi tatsed at a | ow transm ssion rate cannot be tinely

finished. 10 Wen th anme, del i yery .. Is desired, therefore it is
desirable to conpresgjfﬁé %uTt§¥a§tddf?% ’

The information delivery control unit 24 carries out
a predetermined algorithm to compress multicast

i0 information stored in the multicast information
storage unit 22 so as to achieve the selected
compression rate CR. The multicast information
compressed in this manner is then delivered from the
transceiver 21 to the wireless terminals.

15 In this case, the wireless base station BS
notifies the wireless terminals of the compression
rate CR as one of the transmission conditions of
multicast information. 1In a given wireless terminal
that receives the multicast information at a given

20 transmission rate, the control unit 13 decompresses
the received multicast information by using a
decompression algorithm corresponding to the
compression algorithm, thereby producing the
original multicast information.

25 When an optimum compression rate needs to
be selected from a plurality of pre-selected
compression rates, the compression rate may be
computed as described above based on the information
rate I of multicast information and the transmission

30 rate T, and an optimum compression rate may be
chosen from the pre-selected compression rates by
selecting one that is the smallest among those

larger than the computed compression rate.



information directed to each wireless termnal in accordance wth the
transm ssion rate thereof. This insures the tinely conpletion of nulticast
15 information delivered at a | ow transm ssion rate. As previously
described, the information delivery control unit 24 chooses the 1§ Ftg 2004
transm ssion rate of nulticast information (i.e., the nunber of spreading
codes, the nunber of tineslots, the 20 nodaBation nulti-nunber, the bit
rate, etc.) based on the reception quality of each wireless term nal

When this is done, the information delivery control unit 24 conpresses the
mul ticast information in Fearélanseawchlset He seéhechedufitdesrtssion rate. A

25 description wll be given in the_ foll ow ng mjtﬁ re%ard to the
conpr essi on Hﬂ%ﬁfﬂ@&ﬁ&qﬂﬂNR?oY%deéh5§€Wtﬁhﬁx?% OTHE A orTRETOh rate |

of mul ti cast '{':I;Q%_G%E:')oncc?stﬁe?cﬁii‘ggefsrso'ﬂatsﬂ? Hea¥epk WWranrhK hehe
transm ssion rate etermned as a proper 30 transm ssion rate. Wen the
i nf or mati on rateetworkmilndloades taflednsttiidnl i knageFapged tSfhiepeot
transm ssiop rate oty .o T i.e., chigh eed NS SSi .t he FEB
2004 - 27 coﬁpré%%gﬁﬁ %&ﬁ%%?%%a%%§‘qugl%?3§Pf§.c§é%élgb&ﬁggﬁ%%ﬁége?é'on of
mul ti cast inforgat jesdasqad fonsedat Yheddtwrmhhedmihitervals toof
multicast information is larger than the transm ssion. .rate T“&k >tT: I.e.
="1 - (I
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algorithmto conpress nulticast
lower transmission rate. In this case, the rate of

10 information reduction is the same as the compression
rate described above. If the reduction rate needs
to be set equal to 4/5, for example, one in every
five image frames is discarded during transmission
to wireless terminals.

15 When multicast information obtained at the
rate I from the network NW is transmitted to a
plurality of wireless terminals at different
transmission rates, without adjustment of
information size, timing to read information from

20 the multicast information storage unit 22 will be
slower the slower the transmission rate becomes.
Each transmission rate needs to be adjusted to make
sure that such delay does not adversely affect other
processing of the wireless base station BS.

25 As shown in Fig.16, multicast information
obtained from the network NW is temporarily stored
in the multicast information storage unit (buffer)
22. Since this stored multicast information is to
be transmitted at different transmission rates, a

30 point at which the stored multicast information is
read from the multicast information storage unit 22
differs depending on the transmission rates. For

example, there may be a transmission rate T and a



10 information stored in the nmulticast information storage unit 22 so as
to achieve the selected conpression rate CR The nulticast information
conpressed in this manner is then delivered fromthe transceiver 21 to the
wireless termnals. 15 In this case, the wirel ess base station BS F'é'
the wireless termnals of the conpression rate CR as one of the 1qf E hﬁ?
transm ssion conditions of nulticast infordPation. In a given wrel ess
termnal that receives the multicast information at a given 20

transm ssion rate, the control unit 13 deconpresses the received multicast
i nformation bY tsangna deconpressi 8 ,alwjor¢h hareorsesh i Hget wiged ess
conpression al gorithm_thereby_ prodycing the original | .

i nformation. 25P%fén Shftopt? ﬁ]E8W%ﬁ§§%TﬁFr3Pgt%5%%${%g£%%%§éﬁ&ﬁbd from
a plurality of ppessgiecd edase0NRhes HuXrdat €8, pihe icumpresshopoiatteemay be
conmput ed as described above based on the information rate | _of nulticast

i nf or mati on andcolmeeasrodiBgi A Ibe HATSMERFIR FAGSTUM cOhfression rate
may be chogen Eﬁ:%ﬂsﬂ.l‘fsso{ ‘S%@%t%di%‘)@éﬁgéfoeh%t ahdYtrafkaaldsisbone
that is the smal'l'est” dnong those I'arger than the conputed conpression
rate. 18 FEB 20@4+te28r TheTe>i $'a.casel ian mhishemullt iicageovedf Shpeish
provided fromthe inforpmation source

through the nefthér PYHcPLAES ES&SHW&#€$%¥§éé%t%SE%§%i§$L§ﬁ§Fb§§§OZESti°”

still imges. | R Sifdnfr€88Cati Rher MtdOsnIBY iohe rditscar dedhebogta
predeterm ned intervals to reduce the size of information, th%reQ¥ qgking
it given channel, with a pointer 2 being moved throug

10 the buffer to read multicast information that is
transmitted at the transmission rate T through
another channel.

Information stored in the buffer area
already swept by the pointer 1 can be cleared.

15 Assuming that the transmission rates T and T'
represent average rates, an average delay time can
be obtained based on an average D of the amount of
information residing between the pointer 2 and the
pointer 1. That is, the average delay time is

20 obtained as:

Average Delay Time =D / (T - T')
The average delay time as computed above should not
affect the performance of applications in the
wireless base station BS. To insure this, the

25 information delivery control unit 24 adjusts the
transmission rates T and T'.

In the above example, each wireless
terminal measures reception quality, and reports the
measured results to the wireless base station BS.

30 Based on the measured results of the reception
quality reported from each wireless terminal, the
wireless base station BS determines the transmission

conditions of multicast information, and, then,



possible to transmt the nulticast information at a |ower transm ssion
rate. In this case, the rate of 10 information reduction is the same as the
conpression rate described above. If the reduction rate needs to b&F§Bt(
equal to 4/5, for exanple, one in every five image franes is discarded
during transmssion to wireless termnals. 15 Wen nmulticast information
obtained at the rate | fromthe network NWgs transmtted to a plurality
of wireless termnals at different transm ssion rates, w thout adjustnent
of information size, timng to read information from 20 the nul ticast

i nformation storags Ay 22cHi ki A e S OVEME Ra1SloFWerh & her bhansEsssioN
rate becones. Each transm ssion rate needs to be adjusted to nmake  sure

t hat such_delayc@mﬁitimnadeép§ehﬁeﬁh%c@réﬁﬁéﬁiqﬂwﬁﬁ%%iﬂﬁ §PTERE Y el ess
base station BS. .25 As shown_i
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: | rn"the multicast information
storage unit (bufifRfd1o€2, Sheceddibasionedcheite dastduhabioat morltis- to
be transmtted at different transm ssion rates, 30 point at which the
stored mil {iTasnUMFeF hnt FBR CORMRERS 1PBNTREE A8 LiEaRINE i 8P o

storage unit 22pdiffefg.deppRdifg Ofcibe LHhROTHaSION 19t egankaliteeanpl e,
there may be a transm ssion rate T and a 18 FEB 2004 -29 transm ssion rate

T, which are useddwydihg wor dhesstriaseigsarinof BSItbleRandFit nul ticast

o Cemmtnarng | BeVE e Taflr s bl MEAEIeR Rettdng Mibeon
| arger than the dypnsghssi @Aformation in accordance with the

10 transmission conditions of the multicast information.
This makes it possible for each wireless terminal to
receive the multicast information having
sufficiently high qguality even 1if communication
environments vary between the wireless terminals.

15 The above example has been described with
reference to a case in which each wireless terminal
measures the reception gquality as an indication of
communication environment, and notifies the wireless
base station BS. Alternatively, such notification

20 can be omitted. For example, the wireless base
station BS transmits the same multicast information
by using different sets of transmission conditions
(i.e., different transmission rates, different
timeslot positions, etc.), and notifies each

25 wireless terminal of the multiple sets of
transmission conditions by using a perch channel.
Each wireless terminal selects one of the multiple
sets of transmission conditions such that the
selected set of conditions provide the highest

30 service quality within the capacity of the measured
reception quality. Each wireless terminal receives
the multicast information in such a manner as to

conform to the selected set of transmission



rate " (T > T ), and a pointer 1 is noved through the buffer to read
multicast information that is transmtted at the transmssion rate T
through a given channel, with a pointer 2 being noved through 101%??EB?W4
buffer to read nulticast information that is transmtted at the

transm ssion rate T through another channel. Information stored in the
buffer area already swept by the pointer -Blcan be cleared. 15 Assuning
that the transm ssion rates T and T' represent average rates, an average
delay tinme can be obtained based on an average D of the anount of

i nformation rescdndg Wainvieen the pointer 2 and the pointer 1. That is, the
average delay time is 20 oplainef a%,sARIALe, DELRY sTser iy bF - T1) The
average delay tine as conputed above should not afféct. the perfornmance of
appl i cations i ncbha€igMrred esechashadt @dain BSreTesisndwmmiti s, dpke 280t
information delivery control unit 24 adjusts the transm ssion rates T and
V. In the abovenéﬁﬁm$Q11¥%8ﬁmmFP8I&&?é%%ﬁ%1R%Fen§$§hﬁﬁpr%%eBFi%ﬁe

qual i ty, and reparis idie r&BasHEed s agid LifedOpt NOnWigial essy banaiskatinn BS.
30 Based on the neasured results of the reception quality reported from
each wirel ess t¢&hei madmmumbcatiipal €5 ixpeneRbfi on IBS WYl eF nfFRedctHEve
transm ssion conditions of. i toi i 18 ol 2004
30 notifies ealH<Mi rael%%%%%glri%lglﬁgﬁ)%df t %P?g%g%essggoneﬁg%ﬂgilt iglgr?éﬁsuch as
the processing ga hefpseEyedadingith eheufdpec t dbns prfeatt hgctdtds an he

i ntifi i on of . .
dent catio %ptimum transmission condition in response to the

10 measured results.

Further, the present invention 1is not
limited to these embodiments, but various variations
and modifications may be made without departing from
the scope of the present invention.

15 The present application is based on
Japanese priority application No. 2000-140845 filed
on May 12, 2000, with the Japanese Patent Office,
the entire contents of which are hereby incorporated
by reference.

20



timeslots, the nodul ation schene (nodul ation nulti 5 nunber), the
conpression rate of information, etc. Then, the sanme nulticast ip@ﬁﬁ@ghMOn
is transmtted according to the transm ssion conditions as determ .
Each wireless term nal receives the nulticast information in accordance
with the 10 transm ssion conditions of the nulticast information. This
makes it possible for each wireless terminal2to receive the nulticast

i nformation having 15 sufficiently high quality even if comrunication
environments vary between the wireless termnals. The above exanpl e has
been described WHAT I®feLATMED dSh case in which each wireless termna
nmeasures the reception quality as an indication of conmunication
environnment, and notifies the wireless base station BS. Alternatively,
such notification 20 can be omtted. For exanple, the wrel ess base
station BS transmts the sane nulticast information by using different
sets of transm ssion conditions (i.e., different transm ssion rates,

di fferent t%neslot positions, etc.), and notifies each 25 wirel ess
termnal of the nmultiple sets of transm ssion conditions by using a perch
channel . Each wirel ess tenni pamesgiedtstopgogfidimg nulmiptacagdt s of

transm ssion conditions such that, the selected,.s LLi ovi de
the highest 30 $&%YteeqhiPrm f%ltrf#‘?‘erﬂgl(?gpg& Sl;e};eoﬂtﬁgﬂggggﬁdﬁ

reception qual ity rEAEBsWieehfiSfa 1€l NEo@briedeigveashe toeepul pifcast
information in such a manner as to conformto the selected set of
transm ssion 18 FEB 2004 -fransmitting, from the information

10 delivery apparatus, a plurality of sets of multicast
information, said sets being identical to each other
as to contents thereof but differing in transmission
conditions; and

receiving, at any given one of the

15 wireless terminals, one of the sets of multicast

information being transmitted under one of the

differing transmission conditions.

20

2. The method as claimed in claim 1,
wherein the differing transmission conditions
include differing transmission rates at which the

25 multicast information is transmitted.

30 3. The method as claimed in claim 2,
wherein communication between the information
delivery apparatus and the wireless terminal is

based on code division multiple access, and the



conditions. As described above, the system may be configured such that
each wireless termnal does not need to informthe wirel ess base station
BS of the 5 measured results of the reception quality indicating 1tHhegg 704
conmmruni cation environments. In order to achieve such a configuration, each
wireless termnal needs to be provided with the function of selecting an
opti mum transm ssion condition in responsé3ﬁ6 the 10 neasured results.
Further, the present invention is not I|imted to these enbodi nents, but
various variations and nodifications may be nmade w thout departing from
the scope of thdiffeswsimgihventmadssien et of eddAf edppil GAtPBRPPE Bidsed on

Japanese pri or i Ly, appl 4t Rl <2000 140845 Libsths < davod2, 2000, wi th

t he Japanese Pa entire contents of which are hereby

i ncorporated bpunefieredcein?0rhd thilemd 2004 -32 WHAT IS CLAIMED IS 5 1. A
met hod of providing a nulticast service froman information delivery
apparatus to wreless termnals, conprising the steps of: transmtting,
fromthe information 10 delivery apparatus, a plurality of sets of

mul ticast information, said sets being identical to each other as to

contents thereof but differing in transm ssion conditions; and receiving,
at any given one of the

4. The method as claimed in claim 2,
wherein communication between the information
10 delivery apparatus and the wireless terminal is
based on time division multiple access, and the
differing transmission rates differ in a number of
timeslots used in the transmission of multicast
information.

15

5. The method as claimed in claim 2,
20 wherein the differing transmission rates differ in a
number of modulation levels used for modulating the

multicast information.

25

6. The method as claimed in claim 2,
wherein the differing transmission rates differ in a
transmission bit rate of the multicast information.

30



15 wireless termnals, one of the sets of nulticast information being
transmtted under one of the differing transm ssion conditions. 20 2. The
nethod as clainmed in claiml1l, wherein the differing transm ssion 0
conditions include differing transm ssion rates at which the 25 nlu@ﬁ%e;%tl'
information is transmtted. 30 3. The nmethod as clainmed in claim2,
wher ei n comruni cati on between the infornmatid3r delivery apparatus and the
wireless termnal is based on code division multiple access, and the 18
FEB 2004 -33 differing transm ssion rates differ in a nunber of spreading
codes used in the transm s3iofthef mehlidd cast clafimedatironcl&din. 1The net hod

as clained in claim?2, wherein comuni.cation between L pformati on 10
del i very apparaW&?%ﬁﬁPt?@WﬂPPéFé%§QQH?ﬁF¥ﬁePs%hﬁwﬁﬁﬁégﬁ%?%ghdivision

mul tiple aCCGSSde@ﬂdJéﬂﬁ aPphFariRg dd@nsHeé Seies leaiestaithirali asa nunber

of tinmeslots used in the transm ssion of nulticast information. 15 5. The

met hod as cl ai nbasied cImi apde 90 Vidkwerah MeRbiBLef SGGRFI v aﬁ%ﬁi §&eon rates
differ 'n‘isggﬁg¥£é%}€€?ﬁ%gké%ﬁ éﬁﬁﬂchﬁﬁgtﬁBBé“%HEfﬁd@Qd&??eﬂﬂH#'CaSt

i nf or mati on. as claimed rn claim2, wherein the diftfering
transnission rapepatiddngi gaans of spreading the multicast

information.

10

8. The method as claimed in claim 1,
wherein the differing transmission conditions
include differing positions of timeslots used in the

15 transmission of multicast information.

20 9. The method as claimed in claim 1,
further comprising the steps of:
measuring reception guality at each of the
wireless terminals, and notifying the information
delivery apparatus of measured results of the
25 reception quality; and
determining, at the information delivery
apparatus, the differing transmission conditions
based on the measured results of the reception
quality, the differing transmission conditions being
30 used to transmit the plurality of sets of multicast

information.



transm ssion bit rate of the nulticast information. 30 1 8 FEB 2004 -34 7.
The nmethod as claimed in claim1, wherein communication between YRS ER 2004
information delivery apparatus and the wireless termnal is based on code
division multiple access, and the 5 differing transn ssion conditions
include differing processing gains of spreading the nulticast
information. 10 8. The method as clained rA2Glaim 1, wherein the differing
ELanig1SS|on ponditio?s i nclude differing positions of tineslots used in

e transm ssion of multicast information. 20 9. The t hod as clai ned
inclaimil, further conpri&i nghenBedbess & : CHRLREMA ig Eg%%ﬁ?i h quality
at each of the f&ﬁ:‘cﬁ%‘is%& Pw?hﬁ 2204 dPtd £ Yie9ihhe thef orimsinatidel i very
apparatus of measured results o he 25 reception quality; and determ ning,
at the informtdehigelriweappaappasanes ifivheclg fwéreagssr diemmtaads of

conditions based on.the neasured result.s of the. ti [ . 4t he

differing transﬁpgsg&. '9i.ﬁ?nﬁgPﬁ§¥ﬂTL%%%g%éggggﬁsm e%%ghpFéPa ity

of sets of multigapt off HHaBying. rb@ kR 200e - 3heldf Hre nethodods

claimed in claim9, further conprising a step of having the information
e

multicast information by using the one of
differing transmission conditions that is notified

by the information delivery apparatus.

10
11. The method as claimed in claim 1,
further comprising the steps of:
15 transmitting, from the information

delivery apparatus to the wireless terminals, the
differing transmission conditions used to transmit
the plurality of sets of multicast information; and
measuring reception guality at each of the
20 wireless terminals, and selecting a transmission
condition from the reported differing transmission
conditions based on the measured reception gquality,
the selected transmission condition being used for
receiving one of the sets of multicast information.

25

12. The method as claimed in claim 2,
30 further comprising a step of decreasing a size of
the multicast information to be transmitted as the

differing transmission rates decrease.



delivery apparatus notify the wireless termnals of the differing

transm ssion conditions, wherein said 5 step of receiving receiveq g e 10e
of the sets of nulticast information by using the one of the differing
transm ssion conditions that is notified by the information delivery
apparatus. 10 15 11. The nethod as clained in claim11, further conprising
the steps of: transmtting, fromthe informdtion delivery apparatus to the
wireless termnals, the differing transm ssion conditions used to transmt
the plurality of sets of nulticast information; and neasuring reception
qual ity at each of the 20 hdrelTdss matmdhass, cdrdmsad ebr i @a§aam densni ssi on

condition fromthe reported._differi ransm.ssi o LtLons based on the
measur ed recept ?"’gﬁrqqfeﬂi?§}d Fﬁ?psen%cé%gré?igzlr% S%Sdl Cl%lg%n ition being used
for receiving esmpHeddeoieratef onltheanhlitabersmtinforiatidn Te met hod
as clainmed in claim2, 30 further conprising a step of decreasing a size
of the mul ti castriaifshkatfenSCo Afe ¥ MRAFERER &?%rﬁ?zﬂi?%egsﬁb

transm ssion rates d6cL £8S¢n £l {8 AP04 -36 13. The nethod as clained in

claim12, erein sald step of decreasing adjusts a conpression rate of
the nulticast information to be transnmitted so as to decrease the size of
the 5 nulticast information. 10

10 14. The method as claimed in claim 2,
further comprising the steps of:
storing the multicast information in a
buffer at the information delivery apparatus as the
multicast information is received from a network;
15 and
assigning.channels to the respective sets
of the multicast information as the respective sets
are read from the buffer at rates of reading
corresponding to the differing transmission rates.

20

15. The method as claimed in claim 14,
25 further comprising a step of adjusting the differing
transmission rates based on delays of the reading of

the multicast information from the buffer.

30

16. An information delivery apparatus for

delivering multicast information to wireless



14. The method as clained in claim2, further conprising the steps of:
storing the nulticast information in a buffer at the infornation gdkdg 08) Y
apparatus as the mnulticast information is received froma network; 15 and
20 assigning channels to the respective sets of the nulticast information
as the respective sets are read fromthe buffer at rates of reading
corresponding to the differing transm ssiod7rates. 15. The nethod as
claimed in claim14, 25 further conprising a step of adjusting the
differing transm ssion rates based on delays of the reading of the

mul ti cast i nfortarmimakonthheupf Wéirel3pssieroaResnf GORRY oM W8Fi very

apparatus for delivering nulﬁhggg%éﬁgégfgg$ggigg\gﬂbigggiﬁgiEEQh%QQg - 37

ternminals through wirel ess®r I'si’hg: "a nmultic ormati on

storage unit whighred Ofes hhigtAvlasitcasis dnhot mehi ao tee beranamititetded; an

i nformation delivery control unit which 5 transmts aé_&l urﬁlité of seLs of
the mul ticast information@nwhPERTAAE FPersLiVery SO Tihepnald ¥&ic

contents t h%r eotﬁrt%lﬁtcfﬂgg eL h?f%%{mw S5t 08le + 08¢ tih@NsmullPiddstThe

apparatus as cl dimed 1'n clai wherein the differing transm ssion
condi tions 15 i nalfudenatiféeri nhicharsms stlent igeds tax sdrhother &f thast

information is %gﬂ¥gggée9hereof but differ in transmission

conditions.

10

i7. The apparatus as claimed in claim 16,
wherein the differing transmission conditions
15 include differing transmission rates at which the

multicast information is transmitted.

20

18. The apparatus as claimed in claim 17,
wherein communication between said information
delivery apparatus and the wireless terminal is
based on code division multiple access, and the

25 differing transmission rates differ in a number of
spreading codes used in the transmission of

multicast information.

30

19. The apparatus as claimed in claim 17,

wherein communication between the information



20 18. The apparatus as clainmed in claim17, wherein conmunication between
said information delivery apparatus and the wireless termnal is based on
code division nultiple access, and the 25 differing transm ssion rig8 ¢8p 200
differ in a nunber of spreading codes used in the transm ssion of

mul ticast information. 30 19. The apparatus as clained in claim17,

wher ei n comruni cati on between the infornmtiz@er 18 FEB 2004 -38 delivery
apparatus and the wireless termnal is based on tine division multiple
access, and the differing transmssion rates differ in a nunber of
timeslots used d81tikerty apppasstas ahdnlie castebebsf drarminal 16 15 20.

The apparatus as clainmed in claim 17, wherein the differin t%ﬁnsnission
rates differ inbﬁseﬁuﬂﬁﬂt¥ﬁenGHHF§HQﬂ1WQ%&%Blﬁséﬂq%ﬁswnﬁé#a fig t he

mul ticast infor §Rkie@R il + A0S APRANJMST P §! @i FRdr DLl A MuhBer WEErein
the differing transmssion rates differ in a 20 transm ssion bit rate of

the nul ticast ibioesdciton.u9ed Thethepdrzansmiassspai wdd Ml elaratlie, 25
wherein co ni cation qPIMBen said information delivery apparatus and the
wirel ess tern nal*PE Y on code division nultiple access, and the
differing transm ssion conditions include differing processing gains of
spreadi ng the nul ticast

10 20. The apparatus as claimed in claim 17,
wherein the differing transmission rates differ in a
number of modulation levels used for modulating the

multicast information.

15

21. The apparatus as claimed in claim 17,
wherein the differing transmission rates differ in a

20 transmission bit rate of the multicast information.

22. The apparatus as claimed in claim 16,
25 wherein communication between said information
delivery apparatus and the wireless terminal is
based on code division multiple access, and the
differing transmission conditions include differing
processing gains of spreading the multicast

30 information.



30 information. 18 FEB 2004 -39 23. The apparatus as clainmed in claim 16,
wherein the differing transm ssion conditions include differing positions
of tinmeslots used in the transm ssion of multicast information éFT 4, The
apparatus as clainmed in claim16, 10 wherein said information & Iiéhﬁ%%
control unit determnes the differing transm ssion conditions based on
reception qualities of the wireless termdisds reported fromthe wreless
termnals, the differing transm ssion conditions being used to 15 transmt
the plurality of sets of nmulticast information. 20 25. The apparatus as
claimed in claim24, whergdn Saied dpyferatdsoasdelliadargd comt cdbimile,
notifies the wireless termnals of the determned differj transm ssi on
conditions. 25 ¥HeTmid abpar didd eds g af FRSPAS L& m ! lggoﬂﬁerein sai d

i nformation del iyeny, £ON4{ @ .e'fﬁin%l NRSd { i B5nkhB sViti@leasso £ €7 akRal Softide
differing transm ssion conditions used to transmt the plurality of sets

of multicast inftaamsmnionsit8 BEBMROMicat 2¥nfPhamadgisarat us as clained in
claim 17 mﬁgrein said information delivery control unit decreases a size
of the nmultitast information to be transmtted as the differing

transm ssion rates

24. The apparatus as claimed in claim 16,
10 wherein said information delivery control unit
determines the differing transmission conditions
based on reception gualities of the wireless
terminals reported from the wireless terminals, the
differing transmission conditions being used to
15 +transmit the plurality of sets of multicast

information.

20
25. The apparatus as claimed in claim 24,
wherein said information delivery control unit
notifies the wireless terminals of the determined
differing transmission conditions.
25

26. The apparatus as claimed in claim 16,
30 wherein said information delivery control unit
notifies the wireless terminals of the differing
transmission conditions used to transmit the

plurality of sets of multicast information.



5 decrease. 10 15 28. The apparatus as clained in claim?27 wherein said
information delivery control unit adjusts a conpression rate]BfERI60¢
multicast information to be transmtted so as to decrease the size of the
nmul ti cast information. 29. The apparatus as clained in claim1l7, 20
wherein said information delivery control ypjt assigns channels to the
respective sets of the nulticast infornmation as the respective sets are
read fromsaid multicast information storage unit at rates of reading

corresponding to the diffesynorph LAl 0fs! Bhgimedd 0. cThenanmarat us

as clainmed in claim29, ormation delivery control unit

adj usts the difﬁﬁé&@}drsﬂ$®1$sfommaﬂxﬁntﬁﬁbdvemy @anﬁﬁpbfunhé readi ng of
the multicast information 18 FEB 2004 -41 f{ rn% t |nfg;q§§|on
storage unit. 5I8ETCRS[T et e§L2Pelhi Hdl® fBY FéE@F&lﬁ@

i nformation fropyap duifofdat aentﬁ@ 'd&%ﬁ’erﬁﬂ@atébﬂ%nﬁﬂyﬁtﬂﬂ i\hltelsess
routes, conprising a control unit which nmeasures reception quality of 10

S|gnals recéi vedekcrem@sde i nformation delivery apparatus, and receives one
of sets of the nmulticast information sent fromthe information delivery
apparatus by using transm ssion conditions selected based on the neasured
reception quality, wherein the 15 sets of nulticast information are
identical to each

10 28. The apparatus as claimed in claim 27
wherein said information delivery control unit
adjusts a compression rate of the multicast
information to be transmitted so as to decrease the
size of the multicast information.

15

29. The apparatus as claimed in claim 17,
20 wherein said information delivery control unit
assigns channels to the respective sets of the
multicast information as the respective sets are
read from said multicast information storage unit at
rates of reading corresponding to the differing

25 transmission rates.

30 30. The apparatus as claimed in claim 29,
wherein said information delivery control unit
adjusts the differing transmission rates based on

delays of the reading of the multicast information



other but differ in transm ssion conditions. 20 32. The wireless termnal,
wherein said control unit notifies the information delivery apparatus of
the nmeasured reception quality, and is notified by the information

del i very apparatus of 25 the transnission conditions that are to Hdl bisBgp

for receiving the one of the sets of the_pgylticast information sent from
the information delivery apparatus.

from said multicast information storage unit.

31. A wireless terminal for receiving
multicast information from an information delivery
apparatus through wireless routes, comprising a
control unit which measures reception quality of

10 signals received from the information delivery
apparatus, and receives one of sets of the multicast
information sent from the information delivery
apparatus by using transmission conditions selected
based on the measured reception gquality, wherein the

15 sets of multicast information are identical to each

other but differ in transmission conditions.

20
32. The wireless terminal, wherein said
control unit notifies the information delivery
apparatus of the measured reception guality, and is
notified by the information delivery apparatus of
25 the transmission conditions that are to be used for
receiving the one of the sets of the multicast
information sent from the information delivery

apparatus.



