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Comruni cation System Mobile Cbnnunlcatlﬁsmmwmmmmu EW@F Station, Mbile
Station, and Program BACKGROUND OF THE | d of the EQ%E??O%@ ~00
The present invention relates to a nobile comtiff!*€ati on system
comruni cati on nmethods, a wirel ess basestation, a nobile station, and

prograns. Rel ated Background Art 10 Studles n uy been in progress
for applying IP ( Internet Protocol , Whic mmmﬂm“m k control protocol

prevailing i mpffige 'dﬁ‘¥HEHINﬁﬁNTYHN Ie conmmuni cat i«gggeesy St ens i n vi ew of
seanl ess conmecti |n order to achieve nultinedia

properties in the sbisie eoh wleatt B, 39<BUR! CBp200 LONEL,! ber £9Rt O

backbone networks . Fig. 5 oms a confl ura exa

base stati on A BARIE IR, () A0 sathagti vely g%g&afnng to mbil e

stations 20A, 20B) 'in such a no comvuni catioh § As shown in
Fig. 5 the WARSSINRYTET St i | udes 20 a transnltter/recelver 11,
a wreless I|i & IIO%I?IP | ayer processor 13, an AAh (ATM
Adapt af i on Laven)y RIfOGeRSan V%étl%gd an ATM (Asynchronous Transfer Mde)
transmtter/ er hand, each nobile station 20 includes
a transmi tter/receiyepbert wsﬂmzélgwgtgaav&bﬂgeg@gﬁﬁl@;u&?d an IP

| ayer processor 23. In the nobile station 20, user as visual, 1

- 2002 4268 L¥s%b; mdbilaSmiin b iR R06B3:49, QM'r%’le%@qpéseé(é%g@%&u are
processed by various applications |located in an upper layer an en are
fed as a data peblele isttatibhe kRdl pyegramacessor 23. The I P layer processor
23 carries out the network control defined by the third |ayer 5 of the G5
(Open Syst enBel ntedcBanketroand Reterence nodel, in which IP is wdely used
as a protocol. Specifically, the TP | ayer processor 23 adds the |IP address
of al@obile statioftgdiea kaveuhmyatlyhbebit £ PoglesisNoki 831y hg
comunicate with and its own |IP address to a packet from an upper layer, 0
so as to newly 6Estednet ProtBcpddkevhicnd ssentistwdnis cohtablaskdeyedP packet
to the wreless link |ayer processor 22 , on the network side, a

transm ssi onPreueséléhgt e the Iuivdaeet s toohalrt bal commondicagivba s peisemd P
addresses, and the I P packet is sent to the receiving side. 15
SubsequentlylntHéGW|P@Iéggmﬂﬁnﬁ taprecpionestortiz@ Tmfrermst oint drer i nk
control deflned by the second_ | ayer of the COSI reference nodel.

Speci fi cal | yFo &GRS bkBetbhPrroertiansin the mgbidectanmupiqatharket s,
managenent for assi wi rel ess resources such as 20 commruni cation
bandw’dt h t 0S¥8 ﬁmﬁ%m cusntherost ohhackbrae natwerksf. cBhgr Sishansific to
mobi | e connunlc =ons such as hand-over are carried out between the

wireless link ‘b?%’i’e%%%]r example Phe Wireless hask Stardonptbandor 12

of the wnreless Lon hi s, ai vari ous ki nds
RoBiD %1on %8 (coliectlve referring to mobile

stations 20A, 20B) in such a mobile communication system
1. As shown in Fig. 5, the wireless base station 10 includes
20 a2 transmitter/receiver 11, a wireless link layer processor
12, an-IP layer processor 13, an AAL (ATM Adaptation Layer)
processor 14, and an ATM (Asynchronous Transfer Mode)
transmitter/receiver 15. On the other hand, each mobile
station 20 includes a transmitter/receiver 21, a wireless
25 link layer processor 22, and an IP layer processor 23.

In the mobile station 20, user data such as visual,




" 25 Y 28AREDI! TEWor nati on are added to the I P packet from tHedTH | fyeb

processor 23, or a |ayer 2 packet consisting of 2 2002 4268 17~53i ~ NO,

. 5732 P. 6 _ . FP02-0063-00 control information alone is newy as§%@QL%663_OO
and thus obtained IP packet is sent to the transmtter/receiver . The
transmtter/receiver 21 is an apparatus for carrying out the control of the
first layer of the OSI reference nodel, 5 and transmts/receives |ayer 2
packets in wireless areas in synchronization with the transmtter/receiver

Station |0 aftGotcats tery i *ts PRRCRFERR Y AT PR MURFL SEEGIRE) oo
ink |ayer procassol 22 ishd: 15348 aRROGRSS Urel Bef%b b LEOLEELf over se

of that expl aine 0 0-bé restored to visua t ext

d d the;li i ; irel
Ctation 10 1 AMESEES PRy N Ghe R 03 O PR TR e Bl EREERR 20
t k 15 I I f i t Q. t d
Tent | oned abgaa e ot Ble HieBARIP ohirapy BpeFRe ) Hhd Enidf LavEE L oo0cs
statign 10, betheahofl (ol SGCELUS TrleF EHIU AN dh)l UFer@nBRCLhe1] OM
bile“station 20, a sen

radio signals fromthe n s thus restored packet to

the 20 wirel ¢aswhidK pay€hwiHDGPESEE L a Po tH: iPn%%eQﬁQ\i%altlgi{ Seyd rel ess

link layer processor 12 carries out link ‘control 1n synchronization with

the wirel esspi M}ﬁéﬁlﬁﬁ*oc@rs%ﬁsﬁﬁ’%d%% Ohe tIE’eaHH’P.é&?o%tQtnio@ll%ost§Pi&§dt 0

restore an I P packet fromthe |layer 2 packet, and sends thus restore

packet to 25 (blealfompyér RPEeeShtéBnether [¥hd q&i%)prcece&&eﬁnil%awfers to
t he destination address added to the I P packet and sends 3 2002 4268

17~53~? NO, RI8B &hdAtPeZmODE ITditddietbPa RaGKRL, £BYm VY upblert Deyd¥\-
processor 14 and ATMtransmtter/receiver 15 to another wrel ess base

statlon 10 osoaadhackbeownkby aslsembi et £n IF Sick ot £anel s Sed¥@hies bt Lopiawr ks of
ot her commruni cation providers are connected. The AAL 5 processor 14 is an

appar at us f onewalPypacketittd hhecwhredbsef lifle Bapongrodeasoef 2phe &5l
reference nodel, whereas the ATMtransmtter/receiver J.5 is an apparatus
for carryi ngtbatneheorkniidé, af tirbashiisstionayentefof HeheOSP petkeencenodel .
Meanwhi | e, LAN (hocal Area Network) using radio waves 10 unlike the
above- nent i oaederbbdl accondinmg cat thassyER exidresse s uand ittey IBgeacketri ng
into wide use. Fig. 6 shows a configurational exanple of such a wreless
LAN syst em 2isAs@pfetes§hpatecsiuinensddeis constituted by a

transgitter/receiver 31, a bridge 32, and an Ethernet
1 Subsequently, "the wireless link layer processor 22

carries out the link control defined by the second layer
of the OSI reference model. Specifically, schedule
management for transmitting/receiving IP packets,
management for assigning wireless resources such as

20 communication bandwidth to eachmobile station 20, and other
kinds of control specific to mobile communications such as
hand-over are carried out between the wireless link layer
processor 22 and the wireless link layer processor 12 of
the wireless base station 10. To this aim, various kinds

25 of control information are added to the IP packet from the

IP layer processor 23, or a layer 2 packet consisting of




" 15 W&%SWQE éww@cei ver 33, anong which the bridge 32 incl Meé”a@ wiPr e@ ess
LAN MAC (Medi a Access Control) |ayer processor 32A, relay 32B, an address

- table 32C, and an Ethernet MAC | ayer processor 32D. On the other gpabdgog3-00
nobile station 40 includes a transmtter/receiver 41 and a wirel ess LAN %0

MAC | ayer processor 42, and is connected to a conputer 50. The w reless LAN
system 2 differs fromthe above-nenti oned communi cation system 1 in that no
apparatus for carrying out the processing defined by the third |ayer of the

CSl referencechgell exirsimatwonr abynkhes! RelidyehskempPbd! e{:ﬁ‘?i”ﬁﬁ- 25
Nanely, | P packets are processed transparently in the wreless system

2. 4 2002 4B68ihéd5StP pdeketbiF2sBntSr&RI% @Qﬁﬁsﬁ(&tﬂﬁ/ie@g{r%

processes images, data, and the like, so as to generate an | P packet, and

sends thus ggher aradspacket /reckhoeobl| esshat %ﬁﬁaf}gtué NEdREIPhy {6 station
90, the wireless LAN MAC | ayer processor 42 adds two MAC addresses

i ndi cating aodesiienabhbfodd ehé Eidet. 1Apsk 8Nae 65 Nde rereteRiiMel,
information to the | P packet, thereby generating a | ayer 2 packet. These

MAC aBidr esseandr erademessgsetoivepelbi¥rng bhckat £ elessi MY ed fYLFe 4y OCESSOr
42 in order to carry out the control defined by the second | ayer of the 10

0S| ref er encinnsytethremik it £6re wifthokthe her abawer et aneidrd P 13ddE agaes used
for the processing of the third layer. In synchronization with the wreless

LAN MAC | ayewipebesssmse38Aabnohed Wi 0@l psckdas Erondiieowi 30l skdbadde

wi rel ess LAN MAC | ayer processor 42 carries out schedul e managenent for 15
transmttingttatedonilfpre packess i vedgageriehtd thert raysdngint ey el i85
resources such as conmmuni cati on bandwi dth to each nobile station 40, and

ot her kinds 9%, cumelsiss Thekllaper prpackedr @heeataP byyeheomidedas LAN
MAC | ayer processor 42 is transmtted as a radio signal to the 20 wirel ess
basel &t at i on? 3oL EhRponsien (reverses ift tbatr expluénedlabdve, so as to
transmitter/receiver 31.of the wirel essbase station 30 restores the |ayer 2
packet from®herearsed gpavisual, sawdbos hard restoraat pauicettite tike bri dge
32. The wire] ess LAN MAC | ayer processor 32A and Ethernet MAC | ayer
processor 25-BMPRPY ht#YeFR: bri dge 32 convert their protocols to each other
by way of the repeater, 32B, thereby 5 - 2U02 4268 17~54i~ NO, 5732 P, 9
FP02- 0063- 00 txans‘ﬁ}t‘if}%@"#&%ﬁﬁ IR M ir s thasestatispnderds t he
repeater 32B.carries out. control, for discarding |ayer 2 packets sent from
both pr ocess%}?%rafzﬁe,rw 1{19:513% ithap ialfué‘rqtrhf,n e EBF BY Y PH LEYREWOFKor nat i on

of MAC addresgas Sf oLed, 14y the packet transfer according to the IP

addresses mentioned above, i.e. , so~called router function.
In the wireless base station 10, the transmitter/receiver
11 restores a layer 2 packet from radio signals from the
mobile station 20, and sends thus restored packet to the
20 wWireless link layer processor 12. As mentioned above, this
wireless link layer processor 12 carries out link control
in synchronization with the wireless link layer processor
22 of the mobile station 20, so as to restore an IP packet
from the layer 2 packet, and sends thus restored packet to
25 the IP layer processor 13. The IP layer processor 13 refers

to the destination address added to the IP packet and sends

1 4}




5 aé@@gs@w%ﬂﬂ@iﬁzc For carrying out this processing, the Noeélﬂ%@t erP'S%B

al ways stores into the address table 32C the value of sender’' s MAC address
. added to each layer 2 packet together with information indicati vEPOR~0063-00
whet her the packet comes fromthe wreless side or backbone LAN side. \Wen
the 10 next layer 2 packet arrives, the repeater 32H refers to the address
table 32C. If the MAC address indicative of the destination of this packet
is stored in the address table 32C, it can be seen whether the address is

| ocat ed on t hdewiIPelpasketi,dbyowayhetbabkbane pAdcesger 15 &Led mmeventing
unnecessary transm ssion of packets fromoccurring, the repeater 328 sends
back packet s tiraaamite ew/relcedvesi 08,1 fotdrithaiesiirealisenbhse| ot £sh on t he
wireless side, so as not to send themto the backbone LAN side. Wen the
destination @i qesbeackbbhemdiid Nagdwhieh TANe28es inda wiod kswah €eveikd he
backbone LAN side, they are discarded. When the sender and destination of a
packet are | ofabttiean cominicanisnt provedeeschrat bernethed( emeri @r132B
allows the |layer 2 packet to pass therethrough. When the correspondi ng MAC
addre$s i s nprosessed L4 ibeamdapmns bl for326rrtiagr eneatiee &mtatdlows t he
| ayer 2 packet to pass therethrough, and sends it back to the wireless side
if it comes bfonh¢ meawndllayertof the 031 A268rdncdIioddiG wHadLeks tlHe

FP02- 0063-00 side. Thereafter, the |ayer 2 packet fed into the Ethernet MAC
| ayer procesd&@M 32Bnismiseetr/trecehwelbatkbdreahAdpharatys ofor heaft yianget
transmtter/receiver 33. Known as an exanple of standards for such a

Wi rel ess LANoRE YirEeogbzol pigehe fda st bavereE {HanoSI netfexrencEimudel cal and
El ectroni ¢ Engineers) . Also, Ethernet is a standard known as | EEE 802. 3.
SUMMARY OF THE | NVERERERL WaelAdhdLacBil| Area NetwarZ) Msinmasdiogvaves
(distributes to an indefinite nunber of nobile stations and the |ike) 10 or
nul t tBast s (HBLi%Er EheoakoyermgptéongApRebblenpormenteatiomssysien he | i ke)
user packets_ or various_kinds of control packets in the above-nentioned
convent i onal PASHFPETEBRAYNPESR 6RMAPEt dREQ Bidei BSes Fig.afishawst e
destinati on address o% each IP aiket an agldresi igdi cating that this 15 I P
packet is usEAPfoFUERELARAL: Fﬁ@B‘B enQft SESRt AnYLTaheS s AN ($YHESR t%* the | P
packet to the wireless base st‘b_agi.on 38 .n thiiﬁaﬁg’ the I P |ayer
processor 137 KT R&SRPr BREEsSHALACR: A 4fi TBREFARYRPESPY s sent | P packet
to the backbgne_n rk,side. Als it Is.necessary_for t her nmobile 20
station 20B 583‘?§5%eﬁfﬁ°?ﬁge§agé'c@l ‘ar%gggeng v%niih?‘é KR | nnobi | e
co icatio I 4.ul es cell h rge. area,
whor 55 many C5RAEREFEsR/ERcBIVER 13, AngRBNAER B8 R aad B e BId
between mobi L&, 2pe $LALT RAS Mk WARI1EPMIdessS cBhEEbEY! 1af8F ShG-lackst

32A, relay 32B, an address table 32C, and an Ethernet MAC

layer processor 32D. On the other hand, a mobile station

40 includes a transmitter/receiver 41 and a wireless LAN
20 MAC layer processor 42, and is connected to a computer 50.

The wireless LAN system 2 differs from the above-mentioned

communication system 1 in that no apparatus for carrying

out the processing defined by the third layer of the 0SI

referencemodel exists, whereby the IP layer isnot terminated.
25 Namely, IP packets are processed transparently in the

wireless LAN system 2.




t r aAbEt 4401k TBMbne nobile station 20A to be di rectly 7 80.208 4%69
17~56i ~ NO, 5732 P. 11 FPO02-0063-00 received by another nobile station 20B.
. Therefore, the conventional nobile conmunication system may be prebedgksCoo
in that | P packets for broadcasting or multicasting cannot be received by
anot her nobile station 20B | ocated within 5 the sane cell. On the other
hand, currently prevailing IPv4 (Internet Protocol version 4) has a
function of adding to an I P packet an integer value of at |least 1, known as
TTL (Tinme to Live) f idd | [ %ﬁ;&e r apag (WeI1P the IP
packets . 10 | Pv6, rIH\}\ulhei gﬁm?gﬁgfn? ?gsgrggfcg)n,ﬁﬁ S 'a%ﬁ%éu on!’%z’)'Te g%lglé‘ng

i ar cont i) kel MU 135 el Taha TUASE VAhUeFeALEateduoed by

1 every time an | P packet passes thr a router, and is

di scar ded wheiadiat Y8l tiee O skakdon’fo 8 dANERAURIC e WRER1BACEEL A1 N

term nal addresses 15 an I P packet to all the term nals connected th the

same router @&heSdlfelessAagiMad 1@&%%%@%%)& Jﬁéﬁéé‘%wb&p&a& ghebfebe sent

with its TTL set to 1. Though this I P packet reaches term nals continuously

connect ed to indliTaRaniOEKdeSTLAREOBRSardd i JdiRidOUERL othereRynlife; packet
is discarded there wi thout 20 reaching routers beyond the router.

Therefore, thkentacketndaimaeidel itverad tre ?ahketbetlﬁéféw%éné'fgeim} he
control of the sanme router. If simlar control is carried out by the

conventi onal amiiyle® Q0FAdKeEat | DRe S¥ SMAM addird SR IsSsIdd- rorl 25
transmtted froma nobile station is discarded at the tine when it reaches

the wirel essshagd fytiabi the WiEsPd9s MACTANed profffsdtd 1A-66HarNb 5732 P.
12 FP0O2-0063-00 when the I P packet is to be sent back fromthe wreless

base stationchyrysong the conteblf decined bgsthél sdedmdt heyat r&f esise base
station, so as to deliver the I P packet again into the sane cell, the

| Ppa&Ret is O53cardedehekomehand, anki dhffanséson therabdbesthémtidhes | P
packet does not reach the ainmed nobile station 2. This nmay further cause a
probl em t hat IPwaddressesobiskd $oat tbe praasssisganf | Fheackbtdt bayewt her
nmobile station within the sane cell alone (which is known as unicast) , it
fails to reaéh 3¥nchraibizatimpith thewiselnss JIMPACIayeriPracessmt

menti oned above. For overcom ng the probl ens nentioned above, functions
32A on the wireless base station 30 side, the wireless LAN

MAC layer processor 42 carries out schedule management for
15 transmitting/receiving IP packets, management for assigning
wireless resources such as communication bandwidth to each
mobile station 40, and other kinds of control.
The layer 2 packet generated by the wireless LAN MAC
layer processor 42 is transmitted as a radio signal to the
20 wireless base station 30 by way of the transmitter/receiver
41. Thetransmitter/receiver 31 of thewirelessbasestation
30 restores the layer 2 packet from the radio signal, and
sends thus restored packet to the bridge 32. The wireless
LAN MAC layer processor 32A and Ethernet MAC layer processor
25 32D within the bridge 32 convert their protocols to each

other by way of the repeater 32B, thereby




o f 2“’2@ &rﬂrzlﬁag]e?%@ installed in the wirel ess base station SONQ)fSY%e P. 9

above-nentioned wireless LAN system2 in Fig. 6 may be added to the nobile

. conmuni cation system This makes it 15 possible to determ ne brogggasniosd-00
or nmulticasting according to the sender's MAC address, and send back IP
packets to the wirel ess side when necessary. In an |IP network, however, |P
addresses are utilized in order to indicate that |Ppackets are used for

mul ti casting, 20 and specify a group forned by destination nobile stations

and the |ike.¢ Thoneftd thqg/rfe U B8ng Pa§ep9 padked . PREKR, hdwkddis vhéel ess
side by using functions of the bridge, it is necessary to replace MAC

addresses W tfedditdnfaEdd & dut adesieTorldildeuedehg aagerdpng to a

standard defini'ng this nethod of conversion (S. Deering, "Host Extensions

for 1P 9 20L& KAGBséArFdm DOLh b¥dRssbysFBER, 3063-00% Mikiieasihgp” . | ETF
Rf C1112, Aug. 1989), only the loworder 23 bits in the part |ow order 28

bits indicatidirdhBirdesbl fRéE | E L off o NAC @adireR8esNsBdréd iadehess
(conposed of 32 bits 1n total) replace the |oworder 23 bits of an 5 MAC

address (conpaibeesy thbl 320.n Fét atarryhed, odthehignproicegshngs 8he set to
a value indicative of nmulticasting. As a consequence, two | P addresses

whi ch differ daprateaciB2® Advagel ¥toRekhbnto hilgh-addieys 5 tabile Bacstgei fi cant
28 bits indicative of the destination group for multicasting becone 10 the
same MAC addreguievedn senteed si MAO A el aeikizels foweecle atdrep paeketgar ded
as the same group in spite of the fact that they belong to different

mul ti casti ng toesttireat withginfipsma Then dinalieatsivepby kel meyr £her pdgketuncti on
of referring to MAC addresses may cause a problemthat |IP packets reach 15
uni nt ended mgddriecsasronghievtiredesens ifoopshatckbonedAN sideer dren the
above-nentioned problens, it is an object of the present invention to
provilde a nobidzd deyern? qadket eysives, nbibe Ireps@hamBseat Fofenettootby a

W rel ess base station, a nobile station, and programs which 20 make it
possi bl e to taddraas Yablmdesd.s Kt bha YBC| addsasahéndicativesed e a
network control protocol, whereby |IP packets can be prevented fromreaching
uni nt ended meAastdaatiiop edstirdst Péﬁkagolﬁ)ss.t'??\e%rldbrthteo agdrrasetehte

above-nmenti oned ohject, the 25 present inventj on%{)rqvi es aegobi | e
conmmuni cat i om&ystdmeSnpei SPRY 5%?%%%%%%@ Sitifornosiesd RBoERE

i on which
statio “Wireless side or the backbone LAN side.

15 For preventing unnecessary transmission of packets
from occurring, the repeater 32B sends back packets from
the wireless side if their destination is located on the
wireless side, so as not to send them to the backbone LAN
side. When the destination of packets from the backbone LAN

20 side is located on the backbone LAN side, they are discarded.
When the sender and destination of a packet are located on
sides opposite from each other, the repeater 32B allows the
layer 2 packet to pass therethrough. When the corresponding
MAC address isnot storedintheaddress table32C, therepeater

25 allows the layer 2 packet to pass therethrough, and sends

it back to the wireless side if it comes from the wireless




" 10 N804AABAdEA-57i ~ NO. e732 P. 14 FP02-0063-00 are adaptbbiE t d all

network control protocol operating on the Internet; wherein the nobile

. station conprises adding neans for adding ID information for ind%%%EL5363-00
t hat broadcasting ornulticasting shoul dbe carried out to control

information of a packet to be transmtted to the wirel ess base station, and
nobil e station transmtting/receiving neansfor w rel essly
transmitting/receiving a packet to/fromthe w rel ess base station including

Lrans ssion Slad heapgcigliL e e SDJOLGY TR oLl Siite ot he
A LA LSRG AR IR
otat on 35 S Eheafet i Bt R el sy e el o
to be one to%t)%eygrgggégggffﬁlf rrucllht Fgg%fé,i%gn%q‘@?s/éggﬁaém 08?1}2'(1(?l defifled®

transgtti ”glbrf‘fﬁﬁ%: q“igxésﬁgc{hfcoefn BSﬁéﬁﬁsﬁlyaﬁﬁl%ﬁ%@c%n&% ﬁfégg}f%&&??“ ng

t he packet to~"a no I'n"a ce a wre ase Station

cor respondi ng i, 1 gl 4 The ALE%ENY KANGA' LA rRERYBEgS3a MObi | €

comuni cati on neth a nobi e comuni cation systemconprising a wrel ess
base stationg YRR lerS e ey Ch are adaptable to 25 a network
control prot T ernet, the nmethod conprising an addi ng

step in which the gmihl ?nétlﬁéﬂﬂi‘e It 2 2002 0828804 4538E S Q‘giégggb\g)te§5
FP02- 0063-00 adds ID information for 1ndicating that broadcasting or

nul ti casti ngtghaw dnlde reaitieethupblert @fCaBbioL kBEELBRALI 9AdOthe Pakket to be
transmtted to the wirel ess base station; a transmtting step in which the

mobi he stati ef wuleliessity Jdenarewst sot Redp@sketel AumbBeehoEhRobDle
information is added to the control information in the adding step to the

W rel ess st akitamioasr=2aEtNe g ke) & drpadtkets dheavtibakddindsastcshttodDn

recei ves the packet fromthe nobile station; a first determning step in
whi ch the w pek&atsbaae theatborretfietttiensdnesnviBathenadrmebiléhe packet
received in the receiving step is one to be broadcast or nulticast

accor di ng t ocbmmuhBDcrhfionnsysbem dddEFig bheiicadtdsoto ithfeodeativatbént he
packet; a copying step in which the wirel ess base station copies the packet
accordi ng toaddselbsevfteabk IP pmrket eth wddrestse ibBipatiay thatdetlisi ned in
the first determning step to be one to be broadcast or nulticast; and a

wi delérea traRpackehdssueed forvbreadeneting oransl bicestingi eadikhen essly
broadcasts or nulticasts the packet to a nobile_statjon within a cell of a
wirel ess bas&T3PsPiiss &ber ¥pBAGKRG tO the YibatessobaspesprEiehtlP nventi on
provi des awi rel ess base station, adaptable to a _netwyrk control protocol
operating onIPhER}RtGASTat theohk tiay G RECECABBF I8 & Bt WeEEL&S Sshatem
Logether it 8 o0h! L8 Ehaheal ol DRl Leheo8pPRse St L OB GO RELSLRg v et

network side. Also, it is necessary for another mobile
20 station 20B located within the same cell to receive this
packet.

Inmobile communicationsystems suchascellularphones,
one cell has a large area, whereas many obstacles exist,
so that a line of sight is hard to attain between mobile

25 stations 20, whereby it is difficult for the packet

transmitted from one mobile station 20A to be directly




25 &w&%ﬁ%@ 7B54%D i nf or mati on added to control informationNbPTH pa%kéi
fromthe nobile station, whether or not the packet 12 20U2 4269 1759h NO,
. 5732 F. 16 FPQZ-00s3-00 is one to be broadcast or multicast; copyr-i TREE 00
for copying the packet according to a subnet to be transmtted whenthe
packet is determned by the first determ ning nmeans to be one to be
broadcast or nulticast: and base station S transmtting/receiving neans for

wirel essly broadcasting or nmulticasting the packet to a nobile station

R Ll i . _ . _
BN S  S R S AR N
i rel b ' d . k I ti
on the Inter RSt knen L EBRE L Lo B o 8 S RS e BESPIERPREE W 11 S
bi | tati . . Tl . b h S
an:E dt :di‘i (i% %ﬁ%‘g“g%%.?%e%%# 3%8%9%%@%6‘%%%@1% laq%:s%%@;é?sﬁﬁ?ﬁg "
fromt hegm)bihieg ljse{g aetqi‘{)gral&, k%ea?go%?&é %r%%t%{eh%tpaégl?e fzfasb nghgg'ltagab‘éﬁ%gggdcast
or nuldi casti}h% GO st ep in which the wirel ess base station copies the
packet according to a subnet to be transmtted when the packet is

determned in the Pnfele G%h%EfHa{Hdlgcx%J:FQnEPy%:re%ifﬁgzﬂxp@.(%%?gﬁét or

nmul ti cast; and a base station transmitting ceiving step in t he

wirel ess bas@r%tt%tdoqnvé’iréﬁlbﬁsﬂ Yakr 2adGRAIDIPbrMdd i thSah e ggggek to a

nobile station within a cell of a wreless base station corres Ing to

the subnet. 2% Theegeesedliué Breati Mug¥ QVi #RSwA JDRITLE (Bimd itQNLEGAFLI tUting
a nobile comunication systemtogether with 13 2GR~ 4268 17~591 ~ NO.

Q732 P. 17 . fopOZeHOSEc O @tk !ddlstas d2asepsbphyeni 86 8Bty £p bacRe P8 WOT K
control protocol operating on the Internet; the nobile station conprising
addi n@ means Iffore, addiikt i3 ianheiert versfien,i hdiscat irnacthah Broadgasyi ng or
mul ti casting should be 5 carried out to control information of a packet to
be transmi tt edmidarheonirel AasSobaseisch Xinoom,asHEp DRALES SHEdsOBRalues
transm tting/receiving nmeans for wirelessly transmtting/receiving a packet
to/ frorn theawer gkedusedaby 3tetveon time uah P tpaanket paissesothrbaghaaket in

which the 10 ID information is added to the control information by the
router, and the IP packet is discarded when the values become

zero. As a consequence, when a certain terminal addresses
15 an IP packet to all the terminals connected with the same
router of said terminal, it is necessary for the IP packet
tobe sentwithits TTLset tol. Thoughthis IPpacket reaches
terminals continuouslyconnectedtothisnetwork, TTLbecomes
1l in the router, whereby the packet is discarded there without
20 reaching routers beyond the router. Therefore, the packet
can be delivered to only the terminals under the control
of the same router.
If similar control is carried out by the conventional
mobile communication system, an IP packet whose TTL = 1
25 transmitted from a mobile station is discarded at the time

when it reaches the wireless base station. Therefore, even




add?W@ﬁn@éﬁ@.”% present invention provides a nobile conmM 8534 orf mbt hod

in which a nobile station constituting a nobile comruni cation system

. together with a wireless base station 15 adaptable to a network @pbL@bg3-00
protocol operating on the Internet communicates with the wirel ess base
station, the nmethod conprising an adding step in which the nobile station
adds ID information for indicating that broadcasting or nmulticasting should
be carried out to control information 20 of a packet to be transnmitted to
the wirel ess e b QL d; il ' rggg s r Lyi ng

step in whi cr@t%ﬁlet%gﬁ s?tk%& J6%\1 {VEP?& ggg{:?&%@%g%ﬁt S rté‘{:léie\@g{sssgﬁ%%%ket
to/fromthe wiiels [ i j } $8 et in
whi ch the | DY aar e B3 oPE Badag 1S TRECHRAAARH 2L Ta Ao biFe PESHT

addi ng step. OURYLERnaSs@ NAKEVAL €1 ¢E P Vided 14
2002 4268 18-00°7 K 5935 ¥ 3 F\é\%{i-boa%%%ecgppr?%%rgtmpgr%é’?z?‘ﬁg e mobi |
comuni cal | 0B ah@C¥Y AUEfie TEaciUHs B9aKErJURTRcor hARAD WIPRIH chieq! T on

provi des a prog or causing a conputer controlling a mnreiess ase

statign, adaglabli1iR thatotNDE KECALERE el AGE! SRR BhE AR OD P

Internet, constituting a comunication systemtogether with a no _
station to rebitaendzli relideke FiptAErfddicdd QnpLbbish AHEt) Qﬂenatﬁﬁé”d' ng

to TD informati on added to confrol information of a packet fromthe nobile

station, wheiBer 1@’ st ibhe tRaskal tisS aBNept gabReBr e3dgasther AYbiigast; a
10 copying function of copying the packet according to a subnet to be

transmtted ghamibhaeipaciccthe safielcyll dlshdYwhien ik kalowdhed £aMi 4 £€) f unction
to be one to be broadcast or nulticast; and a base station

transm ttinghitetelya. g rbueht tiohs @loblillecbtasiyn Murateatid samer roaddmn cast i ng
t he packet to a 15 nobile station within a cell of a wireless base station
corr @&spondi ngst ahblte menttienedAkboyvet.he present invention provides a program
for causing a conmputer controlling a nobilestation constituting a nobile
comruni cat i on syst Eprtogetdosding tie probi ehs senttdsned@istad i tunetlgrisabl e t o
a network control protocol operating on the -Internet to realize an adding
function of addthg boide¢ F2rdmistaliled adi the iwiydlwts basadststioyg 30

mul ticasting should be carriéd out to control information of a packet to be
transnitted fé the apeeeureniienced minedesidNasysbeme? 2m Filgti 6rmay
transmtting/receiving function of wirelessly transmtting/receaving a
packet to/frBfma¢deditetbssneRike pommunizaiiopsgstigrnooThipmekes £ 19

15 possible todeterminebroadcastingormulticastingaccording
to the sender’s MAC address, and send back IP packets to
the wireless side when necessary.

In an IP network, however, IP addresses are utilized
inorder toindicate that IPpackets areused formulticasting,

20 and specify a group formed by destination mobile stations
and the like. Therefore, in order to send back IP packets
to the wireless side by using functions of the bridge, it
is necessary to replace MAC addresses with the information
of IP addresses.

25 However, according to a standard defining this method

of conversion (S. Deering, “Host Extensions for IP




- FPOﬁDM%éE?(ﬁ@ Hﬁéﬁ? on including transm ssion of the packet iHO-vHiaz:h thddiD

information is added to the control information by the adding function. The
above- ment i oned nobil e communi cati on system 5 nobile communi cat if&92-0063-00
met hods, wirel ess basestation, nobile station, and prograns in accordance
with the present invention are based on the sane technical idea, while
realizing this technical idea in terns of the nobile comrunication system
nobi | e comruni cati on nethod, wireless 1o base station, and nobile station.
Ther ef ore, mfnkt icastingT nGETRRPC bl 2mAiag . t 188 Nobibhd ycheribivearder system
in accordance with the present invention will be explained in the

fol | owi ng, Wikt daistsrekmstherpasot i avg-dxtdemnr2sb lberbsc dmdkicaitigat khenobi | e
comuni cati on nethod, 15 wirel ess base station, nobile station, and program
are based on destigmaitiondgaouphet mobi i casbimyrincan iIdnadgse ssn(composeddance
with the present invention includes a wireless base station and a nobile
station whi ctpfard dufidps airl eattal) nespdade ddwet lowW-2@dero@3cbli tepefatnng on
the Internet. In the nobile station, adding nmeans adds ID infornmation for

i ndi cating tRHC lﬁdﬂattﬁmtiqugnmsemlqﬁ desthiirty dhmodlotale -cathemd the to
control information of a packet to be transmitted to the wireless

basest at i on, “fEISHIHODLEESrs $oh torams e tingj/ceddaiee hgudbineahing.
wirelessly transmts the packet in_which the ID information is added to the
control infofffafi GRAEFINEECEAdIHE 18 addpesseomigh-dliffenpfram3gach 20
FP02- 0063- 00 ans tg the wreless base station. In the wreless base
station, whef® ib(elcn ftPGHﬂrt]hég}t‘m‘bH?%rétB{-Fﬁﬁq gigaeéigemt 2hBitsr st

determ ning ne eterm n ether or not the packet,is one to be
br oadcast 5 d'ln%ac e P L a@%\ﬁgﬁﬁén%l?ﬁegq%‘ﬁ AP &MY G 57 Hddebesorfe

175t o ot geRedis P3eERS e e MEE adurndass thceely n
ket bnet to_be t t dth
base st at | on 0% TS HSSETGH ol VoG s P, Posii P ortabbtsFichr
| t ts t Lo robj t at t hi I b
Stat on-cor: SpE i RRbe el ekl hogytil e el ESHER
carried out %&%&g&ggﬁ@&%@& dofl BaRC0RSE O Bl NANRd L L,

received the packet I'e™s Ion Be cariie
copyt ng MAC addresses may cause a problem that IP packets reach
15 unintended multicasting destination groups.

In order to overcome the above-mentioned problems, it
is an object of the present invention to provide a mobile
communication system, mobile communication methods, a
wireless base station, a mobile station, and programs which

20 make it possible to transmit IP packets into a cell even
when IP is used as a network control protocol, whereby IP
packets can be prevented from reaching unintended
multicasting destination groups.

In order to achieve the above-mentioned object, the

25 present invention provides a mobile communication system

comprising awireless base station and amobile stationwhich

10




' rrear‘?go@m%g wﬁﬁ@? ess base station corresponding to a subne#o'as'c??%lce%t 1t40
the subnet to be transmtted. This is advantageous in that the anount of

. network traffic can be reduced. 20 Therefore, even when I[P is usePeEs-063-00
network control protocol, broadcasting or nulticasting of |IP packets into a
cell can be carried out, whereby |IP packets can be prevented from reaching
uni ntended nul ti casting destination groups. Here, the |IP packets refer to
packets transmtted/received 25 by using IP which is a network control

protocol prevareidgaptabhe totLrmeiwordk cort) $382dRI00periting3dnP. 21
FP02- 0063-00 Preferably, in thus configured nobile comrunication systemin

accordance W the thecqumastentwhotedn tae, mbbel e §ed ofsn asd1Sisald aadingt her
conpri ses second determ ni ng nmeans for determ ni ng whether or not the

packEt is onendandefomi adSind 1D Bfdhedtivbifor Simtiicating Whatsane cel |l as
the fornmer nobile station according to the ID information when the packet

i s detern nedbivyaddesfinigbrdrileriayticgEransl dioé cherbedwift t6 cbatkpoadcast
or nulticast, whereas the base station transmtting/receiving nmeans is

confi diured S UhE d fred t § ovh &5E kophlkepatkecbei srapsmitniactd ehkewipelbssbe

uni cast to another nobile station within the same cell as the forner nobile
station, the hpkettatsion, dmedsdobilie attattion e anahiidt imayirleeedvdhnigon. From
t he vi ewpoint of a nobile conmunication nmethod, 15 it is preferred that the
net hod furt heveaymsrpor sk re lescdiyd rat it tingy relced vihgdepac ke bitog frefaen t he
packet is determ ned not to be one to be broadcast or nulticast in the
first deternitiengristeessvbaderstatimt inwduyshoket nansoisstionbe futtheast to
anot her nobile station within the sane 20 cell as the forner nobile
station; andReselyli® whasbnthei Hy infmyrmert imy dseadded ubn ddet cogtrhd packet
to the latter rmbile station within the sane cell as the forner nobile

st at ildh when ¥Homaldan by Foecpfding Boanse nd vhereimndbeswiredasso be
one to be uni,cast to the latter nobile station in the 25 second

det erni ni ng {3 SHaArhAh CORREAFASE igTS ta dRteaMdsd ngageansafiosn, it is 18

' 2002 4268 18 02i ~ NO.5732 P. 22
determining whether or not the packet is one to be broadcast

or multicast according to the ID information added to the
control lnformation of the packet from the mobile station,

15 copying means for copying the packet according to a subnet
to be transmitted when the packet is determined by the first
determining means to be one to be broadcast or multicast,
andbase stationtransmitting/receivingmeans forwirelessly
broadcasting or multicasting the packet to a mobile station

20 within a cell of a wireless base station corresponding to
the subnet.

The present invention provides a mobile communication
method in amobile communication systemcomprising awireless
base station and a mobile station which are adaptable to

25 a network control protocol operating on the Internet, the

method comprising an adding step in which the mobile station

11




" Fro2l UG 4168 Hﬁéﬁerred that the wirel ess base station furth8f 5&3)21pr?-sé5

second determ ning neans for determ ni ng whether or not the packet is one
-to be unicast to another nobile station in the same cell as the fgEgg®Igp63-00
nobil e station when the packet 5 is determ ned by the first determ ning
means not to be one to be broadcast or nulticast; whereas the base station
transmtting/receiving neans i s configured such that, when the packet is
determ ned by the second determ ning nmeans to be one to be unicast to

anot her nobi | 2484 at b0 ¥ 4 #5 ho f&ﬁ_ﬁ?&&fﬁ%iﬁ#ﬂ“%é&f@%@ o

station, the packet is wrelessly unicast to atter nobi

Accor ding 10 AIPERCEOPIAGUIRIIIIDe WARR1EAT BN N QindNc1AS HirGmbEOBLONe

nmobil e station to another nobile station within the sane ce he “second

determ ni ng rpaRSpdeketMtdde $dahBAltihE PACKR! wise PSS KL F s¥Qkgagt to the
|atter nobile station in the sane cell as the forncrnobil e station, whereas

the base statd @ransMitHinlg BEEHEDRiWH IS 'Eﬁarhﬁom:télsecfaﬁd%dﬁg&&@iéésgpe

packet tothe latter nobile station. Therefore, even when IS used as a

net work cont ratarpsiet € dhe PRGKELS iA0wE88h bene!Ni 15 asts SrniP iR 180RELeSt at i on
to another nobile station within the same cell, whereby XP packets can

appropri at el yedehbrenstidl edrbragt 068 11PEhe Qdutinlg HFep Pocfies ablk¥iekl the
nobi | e conmuni cati on system the nobile station conprises nobile station

det er ni ni ng ne@ntsi @b harecketwiny stap, iraahoeH 1k Wore0BEEBaddEREERbHON of a
packet fromthe wirel ess base station, whether or not the sender 19 '

2002 4268 18-¥EPeiN®kSHIheP pa2kdHPErMDGhedthoblilichetpaclkal; bsfiRetsame nmobile
station; and discarding neans for discarding the packet Wen the sender of
t he packet i sledetrarimimay sttepbant i isdhnheobiilre letsat bagebythkeonnbi | e
station determning neans. 5 Fromthe viewpoint of a nobile comrunication
net hé®, it i sehesimamesdwheither be nodt thipécke hercednpdiisetine robelieisgat i on
determ ning step of determning in the nobile station, according to control
i nformati on &teRpaskenef onbeheroided sl Lhavd titcasitoacoatretingr tor thet t he
sender of the packet is 10 the same nobile station; and a discarding step
of di scar di ngDt¥REPERAeionAdded ke taeerteel infopnakionios the paaketd to be
the same nobile station by the npbile station in the nobile station
det er ni ni ng & EFPYEMIMSLEP JPeWhdicht the Wiksbese besei shatienjcopieserred
15 that the ngbile Et%tion further conprise nmobile station
the packet according to a subnet to be transmitted when the
15 packet is determined in the first determining step to be
one tobebroadcast ormulticast; andawide-area transmitting
step inwhich thewirelessbase stationwirelesslybroadcasts
or multicasts the packet to a mobile station within a cell
of a wireless base station corresponding to the subnet.
20 Thepresent inventionprovides awirelessbase station,
adaptable to a network control protocol operating on the
Internet, constituting a mobile communication system
together with a mobile station, the wireless base station
comprising first determining means for determining,
25 according to ID information added to control information

of a packet from the mobile station, whether or not the packet

12




' det gpMﬁnﬁ%@EnJe@égﬁ For determ ning, according to control inf Hpn’e@? onP'of16a

packet fromthe wreless base station, whether or not the sender of the

. packet is the same nobile station; and discardi ng neans for di scaEEbDAIRE 00
packet when 20 the sender of the packet is determned to be the sane nobile
station by the nobile station in the nobile station determ ning step.
According to these configurations, when broadcasting or nulticasting a
packet from one nobile station and the 25 |ike, the packet is discarded by

the di scardi njs BRarso bé birbedzeseasr fhlteapes @bzﬁﬁgdﬁﬁﬂ@?@ob?ih@ the
same nobile 20 2002 4268 1803f1 NO.5732 P. 24 FP02-0063-00 stafion by the

mobi | e stati orhelglaak¥tNb8gorBaNG, tovd stibfisy o WRNELLASHI ¥t 84 GRRSSEAG Such
as storing the packet fromone nobile station after rece~.vi,ng it by the

nobi | e stati grackdierigbyicteondeast byothe PULEE Cdstdrifirtind Meaaekebspbr om one
5 nobile station can be carried out appropriately. Preferably, in the

mobi | e conmurmsati®rbe et das ta o miAGe 38 ;h dnfde barises @tfatijyent i on, the
Wi rel ess base statipn further conprises third determ ning neans for

det er ri ni ng wvihetriweri tori mptr eceintine mians dorowWicelelsnyabigagelstengt ati on
having transmtted a packet to which ID information indicating that

br oadcast i ng cor mmlitticaastihggtlsd palkdetiet ¢ ar mdeill Wt ats caddethexa 631w t hin
a cell of the wireless base station; and stopping neans fox stopping
broadcast i ng aff anwitdedasts mgstehes taddiost donrtre sploaddelgl tehéhelSubhets

determ ned by the third determ ning neans that no nobile station other than
t he nobil e stati on Thevpresentiioventdont propbdset mob Kie cammbhhcahionel | .
From the viewpoint of a nobile comunication nethod, it is preferred that

t he met hod f Hathed Eowhirbae windliess Posestetipni agaptepleftaenetwdbnkng in
the wirel ess base station whether or not a nobile station other than a

nobi F& st at i GIPHEAInFROtOTOR vPeTas ipgcat the Whtehneb, | abnstitibing

i ndi cating that broadcasting or nmulticasting should be carried out is added
exi sts withi® BokLEle commupd Caitieomes¥stem together with amobile station

communicates with the mobile station, the method comprising
a first determining step in which the wireless base station
determines, according to ID information added to control

15 information of a packet from the mobile station, whether
or not the packet is one to be broadcast or multicast; a
copying step in which the wireless base station copies the
packet according to a subnet to be transmitted when the packet
is determined in the first determining step to be one to

20 be broadcast or multicast; and a base station
transmitting/receiving step in which the wireless base
station wirelessly broadcasts or multicasts the packet to
a mobile station within a cell of a wireless base station
corresponding to the subnet.

25 The present invention provides a mobile station

constituting a mobile communication system together with

13




" 25 Yddk @Qéﬂilg)ﬂﬂigﬁand a stopping step of stopping br oadcastiN‘?gsbar2 P 1T

mul ticasting the packet into the cell, when it is determned 21 2002 4268
. 18~04i ~ NO0.5732 P. 25 FP02-0063-00 by the wirel ess base station igpobh@og3-00
third determning step that no nobile station other than the nobile station
having transmtted the packet exists within the cell. Fromthe viewpoi nt of
a wreless base station, it is 5 preferred that the wirel ess base station
further conprise third determ ning neans for determ ning whether or not a

mobi | e stati %”?c‘lgéqrestsh%.%s h%t’i‘%qolnteﬁgtta%tgiraggghﬁw HQBEE?B%} {:Bﬁ&{:;ﬂe packet

[
to which IDinformation 1ndicating castin rcasting should

be carried ourokbctd afded aroth Wdhirarhek She HEniaECshrpLasS Dase

station; and stopping ans t oppl ng astin Icasting the

packet int0 Ligebalh nthelding hedleriNdadngt 9 LhiptndelgANERENG MmeanS

that np nobile Station other "than the nobile on having transmtted the

packet exi Stﬁ.n‘@i’b@t’lnbh%h%{%' E)roali%aéﬁ‘:‘iﬁrgdBngthEE§§€iﬁ8n§%|8Piét58”5’ when

it is determned by the third determ ning neans that no no e station

ot her sthan tbariakid eutt 3 @BntRaakehrerhgicaahi B¢ A0RhERest 86igR) having
transmtted the packet to which In information indicating that broadcasting

or nulticast itRanéRished €o Re eCRi FéPsls HBh skSs BtdRsh LxhatmrWitdhbPa 81 68! | Of
the sane wirel ess base station, the stopping neans stops broadcasting or

nul tica$tingtichaspatkehg/He@ i@ ngeimbansThby wageIeylNGCESSaAry processing
such as broadcasting or nulticasting a packet into the cell in spite of the

fact 25 that trensdhithengl/akiceivinles paeket e MEdeetther wiirBaksBd &I | €
station exists within the cell of the wirel ess base 22 2002 4268 18~04i ~

NO. 5732 F. 26teP@2n006310Aiagatransmybeiehyof Ripagseiketcan wppehpthat el y be
broadcast oz nulticast fromone nobile station. The packet

tranifi tt ed/ I8ciéhferdmbtivnenst iddedbid e st aondirodndnifbematiohchyg tlase
station in the above-nentioned 5 nobile comuni cati onsyst enandnobil e
communi cat i oadAénoneans.

The present invention provides amobile communication
method in which a mobile station constituting a mobile
communication system together with a wireless base station

15 adaptable to a network control protocel operating on the
Internet communicates with the wireless base station, the
method comprising an adding step in which the mobile station
adds ID information for indicating that broadcasting or
multicasting should be carried out to control information

20 of a packet to be transmitted to the wireless base station;
and a mobile station transmitting/receiving step in which
the mobile station wirelessly transmits/receives a packet
to/from the wireless base station including transmission
of the packet in which the ID information is added to the

25 control information in the adding step.

A computer as a hardware resource may be provided with

14




mayl 06&F ALl 8B 0Backet defined by the third layer of the o }eier éncl

nodel or an | P packet. When broadcasting or nmulticasting an | P packet
transmtted froma nobile station in accordance with the 10 presgpgr-0063-00
i nvention, as explained in the foregoing, the wirel ess base statlon can
send back the I P packet after appropriately confirmng such a situation, so
as to enabl e broadcasting or nulticasting intoits own cell, whereby IP
packets can be transmtted into the cell even when IP is 15 used as a

net wor k Contéobro§&§ﬁ1r&QEFFEHFcﬁﬁE'HS ﬁfeT-oﬂﬁﬁﬁfE?Efbﬁ”¥%éHH1

station within thé sane ce he mnre ess base's I'on can sen ack t he

| P packet af hgf+ 3BREGPABANE! Y Mapfd! amtﬂa oﬁﬁéebxgt f_%ggﬁt%spe S?wdé;@% case

ment i oned above, ereby unicasting 20 t ati1on can be

carried out gyggrifiefol Rdusitrfd eaﬂg%e& rgt nfq JiPUHds %*if‘a ffects

nenti oned above are al so obtal'ned lon I nsta in a

wireless basstat%horh@ip@a&mwsl &@@&oﬂé\@oﬁ%&”@ﬁtbe&wﬂ&%el 0 2

conventional 25 I’T'Dbl e communi cation system It cause new pr

that differegh thelirtcasid tocauleF 265t tEPH RS mHBY 1 FaRIbE sWis ther 2002
4268 18~05i ~ NO.532 F. 2~ FP02-0063-00 ot her as nentione above The

present invepitRR HESiPe BRatioH ©6 r@EfLQEE aoflﬁéea@%mqn&ﬁg*’fxﬁld@c&%' em from
occurring. The present invention wll becone nore l'y understood 5 from

the det ai | edoderardritiitihgyi ¥680PQLRY R DED QW FARH RS nACEIP BB YA dHE Y12V NYS
whi ch axe given by way of illustration only, and thus are not to be

consi dered asnformétiontbE Frpsereti HYER! 198 meB I eIt HOE Mhether
applicability of the present invention 10 will becone apparent fromthe

det ai | ed desecripbtothgi packser esnehéeto oViEMEidcddt SO uhd tirastgersst ood
that the detailed description and specific exanples, while indicating
prefklred enbopdyihegtSinaftitdreoi rmopntimnthamaaketcacbyrdbdygdfo & lsubmletat i on
only, since various changes andnodificati.ons
to be transmitted when the packet is determined by the first
deternining function to be one to be broadeast or multicast;
and a base station transmitting/receiving functioen of
wirelessly broadcasting or multicasting the packet to a
15 mobile station within a cell of a wireless base station
corresponding to the subnet.

Also, the present invention provides a program for
causing a computer controllingamobile station constituting
amobile communication system together with a wireless base

20 station adaptable to a network control protocol operating
on the -Internet to realize an adding function of adding ID
information for indicating that broadcastingormulticasting
should be carried out to control inform;tion of a packet
to be transmitted to the wireless base station; and a mobile

25 station transmitting/receiving function of wirelessly

transmitting/receiving a packet to/from the wireless base

15




" 15 \/\M%‘l Wﬁﬁew@&%t and scope of the invention wll becorreN%tégét?r en%' tlg

those skilled in the art fromthis detail ed description. BRI EF DESCRI PTI ON
. OF THE DRAWNGS Fig. 1 is a view showing a configurational exanplRPO2f-02&3-00
t he nobil e comruni cati on systemin accordance with an enbodi 3nent of the
present invention; Fig. 2 is a view showi ng the configuration of an IP
packet: Fig. 3 is a flowhart showi ng an exanple of operations 25 of a

Wi r el ess-base-station-side broadcasting/multicasting control unit; 24

2002 4~2bB | Bt torNu.n AR iy tERAZMASE830A00Fi the packet filmowhlight tEBowi ng
an exanpl e of operations of a nobile-station-side broadcasting/nulticasting
control unit :IFiignfdiniat imryiievasdedi hg the ordntpohtindoatmadianpbe the5 a
conventional nobile comunication system and Fig. 6 is a view showing a
confi gur at i oreddimearnpirectoifora. conventi onal wirel ess LAN system DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS I n the follow ng, an enbodi nrent of the nobile
10 conmuni cati on sy$tee mbovebinen tiomednmobtilen commhndsatibonesgstemase
station, nobile station, and progranms in accordance with the present

i nventd on wi Mokjd eegpmmilnédatisnstedodsn Wipeldss basels tat iconymmobihei on
system 1l in accordance with the present invention includes a wireless 15
base stati on SI®atdeh,a anshinrogtams dm 20cpardancet Wwighy thef presagtt o nobil e
stations 20A, 20B) , whereas the wireless base station to includes a
transmtter/ A@d@ntdon Brey biisesd @s thenlsamey dechndcedsddea?, whhleP | ayer
processor 13, an AAL (ATM Adaptation Layer) processor 14, and an ATM 20

( Asynchr onoug eprldifamsr toide )t adhmisialk ddesr doeiteams19f thepapbidal ar, in

t hi senbodi ment, a wirel ess-base-stationsi de broadcasting/ nmulticasting

cont r ol uni t ( SSMBAY: CRIA GRsFRTF S o BB L £ FommuNiGadliondgnethpd ofirates® | ayer

rocessor 13, On the other hand, the nmobile station 20 includes a
P FT‘L% base station, and mobile station.

Therefore, means for solving the problem in the mobile
communicationsysteminaccordancewiththepresentinvention
Wwill be explained in the following, whereas means for solving
the problem concerning the mobile communication method,
15 wireless base station, mobile station, and program are based
on the same idea.
The mobile communication system in accordance with the
present invention includes a wireless base station and a
mobile station which are adaptable to a network control
20 protocol operating on the Internet. In the mobile station,
adding means adds ID information for indicating that
broadcastingormulticasting shouldbe carriedout to control
information of a packet to be transmitted to the wireless
base station, whereasmobile station transmitting/receiving
25 means wirelessly transmits the packet in which the ID

information is added to the control information by the adding
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25 t”%sflrﬂﬁﬁe]r%p%ei ver 21, a wireless |link |ayer processor N@i”%mdp-anwl P

| ayer prpcessor 23. In particular, a 25 2002 4268 18~06i ~ NO, 5732 P, 29
FP02- 0063- 00 nobil e-station-side broadcasting/ nulticasting contr @rogE-+0063-00
(Ms-BMC) 23A is newy added to the receiving side of the IP |ayer processor
23. When broadcasting or nulticasting user data such as 5 visual, audio,

and text data and various kinds of control signals occurring in an IP |ayer
or higher layers, the IP |ayer processor 23 adds to the I P packet control

i nformati on afedts | £ pelek ahiteredslivisd - disieyn data and control signals an
ID information indicative of the fact that the I P packet 10 is a packet to

be broadcast or nultr eastwitelddiebaBli $tatsici ARe’dGchd B kBRSSP WReI N Fi 0.
2, an | P packet is constituted by rP packet control information and user

data. Here, tisbibhovetdeidn onedddeivid)r id First JddREntie ihie meBnracket

control information. 15 Then, the IP |layer processor 23 sends the |P packet

havi ng the ahdysereinieonedthRrraekest atidegat et etPohe tddawrehassshase
station 10 by way of the wireless |ink |layer processor 22 and

transrb tter/ receiuleridastliaecsinddhgssbi thel By ein foeasicn addeido the
transmtter/receiver 21 carry out 20 operations simlar to those in the
above- nent i ormxh ool eim forme t ol s eadkied. SWhenAshe npabtketobyent i onal
exanple, radio signals fromthe nobile station 20 are fed as an | P packet
into the | P |dgfsrrmpimoek dyorthe3 fliy stiage bérmhrihg ansans tey e oziev&nl band
wi rel esslinkl ayer processor 25 12. The | P packet fed into the rP | ayer
processor 13 hrpaddastaldy nuldutdest t caphyeng melaass copiessthei packetie 26
2002 4268 18~07f~ NO. 5732 P. 30 FP02-0063-00 broadcasting/mlticasting
control unit IBmrdimentpta pebyet dronbeddanisat tAed, Rphthetbase atphdknt for
broadcasting or nulticasting, the wrel ess-base-station-side
br oad@ast i ng/tAANSHEESHiNG B aadming nesns wixedssisdy bmeappragasket according
to a subset, commands the wireless |ink |ayer Eroc;esso_r 12 to broadcast the
| P packet inMMiicastss thecpackal tersobidie shetienpitidein a gelghefsanme
time, the wirel ess-base-station-side broadcasti n%/ mul ticasting control unit
13A sends t hé Vpreless base station corresponding to the subnet.” Here,
copying the packet is not always carried out by the copying
means of thewireless base station having received the packet
15 from the mobile station, but may be carried out by copying
means of the wireless base station corresponding to a subnet
adjacent to the subnet to be transmitted. This is
advantageous in that the amount of network traffic can be
reduced.
20 Therefore, even when IP is used as a network control
protocol, broadcasting or multicasting of IP packets into
acell canbe carried out, whereby IP packets can be prevented
from reaching unintended multicasting destination groups.
Here, the IP packets refer to packets transmitted/received
25 by using IP which is a network control protocol prevailing

in the Internet.
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10 %@@ﬁe‘}m@% 1@%@1@ parts of the IP |ayer processor 13 as wer]'q .SHAherF'tm S

| Ppacket is addressed only to another nobile station 20B within the sane
.cell, the wireless link | ayer processor 22 is conmanded to uni cagrPorhe0kR-00
packet to this nobile station 20B without copying it, and the I P packet is
sent back. 15 The I P packet sent back to the wireless |ink |ayer processor
12 is broadcast into the cell or unicast to the nobile station 20B under

the control of the wireless |link |ayer processor 12 and

transmitter/recei V?rrejfé-rab'le(t, hen ceiags AorlFiRARERS bBd lei Eominhhi®er e fici ent
if a transm ssion 20 channel such as CICH (Common Traffic Channel), which

is a transnm ssisyencipasebriahcbivdaticasd presant ifviehitconl it WeféDesls by the
second | ayer of WCDMA (W deband- Code Division Multiple Access) system is

used. for exyalecstOPibhe ity BeRfrisds JekprrietetRifi@ mRiaher £HRIts 25
of the IP layer processor 13 is controlled by the IP |ayer processor 13 in
terns of itsdedrthini@@whe@hBe §£Mott @he BédckeBOfE AdLolBeluhicaWr 5732 P.
31 FP02-0063-00 backbone network by way of the AAL processor 14 and ATM
transm tter/ receintdhekbmoddne, stheilAL ipr giessamneldeddadTdhe former
transmtter/receiver 15 operate as in the above-nentioned conventi onal
exanpl e. 5 Smobd liehetataibroastgnding BoaacHB inf o omat hen whieal tdsspdaket st at i on

10 can be received by other nobile stations 20B as well, the |IP packet for
br oadcast i ngier detikrindasti by tgentfifrsindehermbhihg méanns arot2®A banoibe
recei ved by another nobile station 20B as well . On the other hand. the IP

packet 10 f ortouibie. baskidegsaddreswdd icasthewhelbeke that base26Bathanbe
recei ved by the nobile station 20B. Radi o signals broadcast fromthe

Wi rel ess basé&rensmidtip@/xeceiviogvreeany iecheoséhduredobidcle thasy i WheR0A as
wel |, thereby being stored as an | P packet by the 15 transmtter/receiver
21 add@ wirel &8¢ praketaiedehumiswer tobejans fothe unindst $foatrobhepA
However, it is useless to directly input, IP packet is an IP packet sent
fromthe sanBoRdBiel statdonowithis sher samppcpatkas theoferpeer mekilbe
processor 23 so as to send jt to upper layers,. Therefore, 20 thus_restored
| P packet isStRTEPErISPTRACKAE &St SRRl uRtGaFhRodhgelattermobile
broadcasting/ nul ticasting controlunit 23A_ |If the control unit 23A
determines t K4&EERAs fed | P packet is an I P packet sent fromthe sane

mobile station, t h%@o}nt tgle s\?iaerw%soitn ! Sc':fl apnpoaé:nﬁeet communication method,

15 it is preferred that the method further comprise a second
determining step of determining, when the packet is
determined not to be one to be broadcast or multicast in
the first determining step, whether or not the packet is
one to be unicast to another mobile station within the same

20 cell as the former mobile station; and a single transmitting
step of wirelesslyunicasting the packet to the lattermebile
station within the same cell as the former mobile station
when the packet is determined by the wireless base station
to be one to be unicast to the latter mobile station in the

25 second determining step.

From the viewpoint of a wireless base station, it is
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25 Wif%ﬂr@%olisﬁ%z%hom a case of broadcasting or rrulticasti%Qg 5 Hom khédl
nobil e station 20, and a case of 28 2002 4269 18~08i ~ NO.5732 P. 32
. FP02-0063- 00 uni casting to another nobile station 20 within the F&we-006B-00
When an TP packet is sent fromthe backbone network side, by contrast, the
control effected by both broadcasting/ nulticasting control units 13A, 23A
Is 5 unnecessary, whereby the configuration is nmade such that these units
13A, 23B are bypassed. Operations of the Enbodi ment Specific operations of
t he wirel esshafervdet thatstHe bipalesstbawd mdticas furgheentsmpriget 13A
and 10 nobil e-station-side broadcasting/ multicasting controlunit 23A, which
are char act ersestond getatnini nghegrefontde ramuininng whicktheroyt hetewtpe ai ned
with reference to Figs . 3 and 4 . Figs . 3 and 4 show fl owcharts
representi ngpacketans enef tepdeatindeasdl tbhaneithekemsbhasessadionnisi de 15
broadcasting/ nmulticasting control unit 13A and an exanpl e of operations of
t he nobi | e- sttitei samei delbrasdoes tfiorgerulndbb i det $ gt omtwhen thiet p238ket
respectively. First, when the w rel ess~base-station-side
br oad&ast i ngAsubieteamined byntholfimdtt degArménéhyeseams [O12@opbekatie f r om
one nobile station 20 by way of the wireless link |ayer processor 12 and
the like (sté&9 b@2binealicgst3pr, mufltiigasital Wherefisr theobehe dtatiomti on
address in the control information added to the |IP packet (step 104).
Accor di ng t o trkinsrdédtingdriese iyddgensans tis sondignmedes s thiadt, helnet he | P
packet is one to be broadcast or nulticast (step 106) . Nanely, if the
val ue of desthgabPaskeiddsedetiesmiged pgokhe269cosdsietermining means

to be one to be unicast to another mobile station within
10 the same cell as the former mobile station, the packet is
wirelessly unicast to the latter mobile station.
According to these configurations, when carrying out
unicasting from one mobile station to another mobile station
within the same cell, the seconddeterminingmeans determines
15 that the packet is one to be unicast to the latter mobile
station in the same cell as the formermobile station, whereas
the .base station transmitting/receiving means wirelessly
unicasts the packet tothe lattermobilestation. Therefore,
even when IP is used as a network control protoceol, packets
20 can be unicast from one mobile station to another mobile
station within the same cell, whereby IP packets can
appropriately be transmitted from one mobile station.
Preferably, in the mobile communication system, the
mobile station comprises mobile station determining means
25 for determining, according to control informationof a packet

from the wireless base station, whether or not the sender
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‘ NO. Q%Qﬁi @2@31&%@}%-0063- 00 one indicative of broadcasting oM0lBe | c&st2i3ng

defined in I[P, then it is determned that the |IP packet is one to be
broadcast or nulticast (step 106; Yes) . Subsequently, the | P packei24+0063-00
copied according to a subnet, and is sent back 5 to the wireless link |ayer
processor 12 with its contents intact (step 108). Further, the wreless
link |ayer processor 12 is commanded to broadcast ox mnulticast thus
sent-back I P packet in a wireless area (step 110y. As a consequence, the IP
packet is broatictlse macket tisashe 1€ amolsti g $toa s ;desid ddisicardagdr ess.
Thus transmtted I P packet is sent to other parts of the IP | ayer processor
13 ( step 11&9ans fnd dherardingthe raakdt whshithd sendexiofl thepakiiti S
received (step 120). If the value of destination address is not one 15
i ndi cative ofishrdsfthrasined) tor beuthecashengobbl st epatiidh (8t ehel@bbille), on
the other hand, then it is determ ned whether or not the destination nobile
station is agh#fiion dAaetemminirntdineans. cell of the wirel ess base station
(step 112). If the destination nobile station is a nobile station within 20
the céll of its owFrom &pelvdewnesnt ahenmobiléRquankdtcatdicsentthadk to t he
wireless link | ayer processor 12 without copying it (step 1Z4) , and the
wi rel ess | i nktDiér pgedessssr thati the onebeddfiurther casprtise BPmpatket to
the nobile station 2 (step 116). Thereafter, there is a wait until the next
25 | P packet St&Gionefobarpinipg sep.of detarnining dnttihemotpblée etatadbnpn is
not one within 30 ' 2002 49269 18~09i ~ NG 532 P. 34 FP02-0063-00 the own
cell in step?FFPidmEta eontiey) Infpragtionef apreketfiran thewireddssp
packet is sent to other parts of the IP | ayer processor 13 (step 118) .
Thereafter, PRECe STETLSRa WhRthar ©Fe Nedxthep sgagkest of s theceaeket (isep
120) ., .5 If an IP ac%,is transmtted fromthe nobile station 20 during
the WS ting @es?glﬁe ile stpFoqni and adisrarding shepf discardipaat t he
en the nobil e-station-side

rocessi ng of , ste 02 and later. '

Er oadcast igng/:??ﬁl PEE%?% Hg‘eeoﬁi‘?p?e%ﬁ\{\g{' R AheRAVES tRedepernipgdite

or the- uni cabBis SARE AR IESLRERORRY PR BRI S THhr tor) 2 THamelths 59 and
the like S iEi.q.. i tnitially refers to the sender address
in the coﬁltrtgﬁgit%?%r ﬁ%ﬁ%ﬁ“gﬁé@d#&bwe | P %acket (step 204) . 15

Sub tly, it i t o A d | t I
nch cat 1 ve of the SHACTOE ook AT 0g. WACPADY TreT et LR HEE- RFther or
not ue recetrgd kRePaskatdl $13Ud6qs 2ad Lhar! RBnpRURRBLL PeSLELLOD, (ST EP

206) . Nanely, if the value of sender address 1S one 1ndicatrv t he own

20 bi | t i i i i i N c t j I t-i
nobi | e st aktePmihBed hkahs @e_&ea&eeﬂlhg%g;, %@c&@?f%ego E’oﬁﬁggf I'S

addressed to the own nobile station (step es) ereby t P packet

i s discardedifigbena@8h ofThi pash¥es FHBACERESALYePEOSECB8580sENEoRS
receiving and then storing a packet fromone nobile station in t%e sane

mobi | e 25 stwehebhervberedy tiie IsRngkeket thempadget Ol theSEank dosale be
broadcast or nulticast appropriately. Thereafter, there
station; and discarding means for discarding the packet when
20 the sender of the packet is determined to be the same mobile
station by the mobile station in the mobile station
determining step.
According to these configurations, when broadcasting
or multicasting a packet from one mobile station and the

25 like, the packet is discarded by the discarding means if

the sender of the packet is determined to be the same mobile

20




31 W05 4u58,883% 8~10i ~ N0, 732 F, 35 FP02-0063-00 is awai N0-id871 Bhdénext

| P packet is received fromthe wrel ess base station 10 (step 212). If the

- val ue of sender address is not one indicating the own nobile statfpep-oplkangg
it is determned that the received 5 | P packet is not addressed to the own
station (step 206; No), whereby this |IP packet is sent to other parts of

the I P |l ayer processor 23 (step 210). Thereafter, there is a wait until the
next | P packet is received fromthe wirel ess base station 10 (step 212). 10

|f an | P paclkeiatior banatd kbBYLETAURLIM Yot EhESSiRRAREANPILN QaduL N0 the

wait in step 212, then the flow returns to step 202, so as to repeat the
processing ofurfieife 2 apdokakeingDitch Gd ReKIHGIChE S AN BRSoRE the 15

Wi r el ess-base-station-side broadcasting/nmulticasting control unit 13A and

mobi | e- st at i arorsite dyAdERSiitRGy Mdddisasly 1% B9Nthe! mdBite23faPE8LY
provided in this enbodi nent, | P packets can be broadcast or nulticast into

a cell even whairddy bsodaedsesng dE?thKc_ﬁQBihS'oﬂ&@tﬁ&é’ket;@(h e6gey | P
packets can be prevented from reachi ng uni ntended multicasting destination

group$. Al songrddieetst atdprbeann bea Harfdied one appkbgrib@bhgn to anot her
nobile station within the sane cell, whereby |IP packets can appropriately

be transmitted frofreferabliyl,eist &#heomob22el tounDBat 8ofit 8ysLEmOifer than
the nobile station 20A that is the sender of an I P packet exists within the

sane 32  20@Zcp2entR-idith Mhe pe32ent 3avERB2oAP68nEOWEEklesttbase USel ess
to broadcast the I P packet. therefore, it is preferred that the wirel ess
link | ayer pstedsoor fiathert comprislessshizsedetetindnihg meansnfogured so as
to determ ne whether or not there is a nobile station other than the sender
5 nobi | e st aderEeTIGALRGC dh@ithgrt ort hotpesimbbdher stjationt obhet nEloamed i on for
identifying where the nobile station 20 is located or |inking information
and tRe’ | i kempRda et gdakiioal bsyingnkraagmdtpedcaspackeR tonwbhekalRs with
the nobile station 20 and, if there is none, stop broadcasting the IP
packet 10 andPdPrI®atdophéndégetpngkthptpheredraghingavesonhbel '
processi ng such as broadcasting or nulticasti ng packets into a cell of the
Wi rel ess basghould be carried out is added exists within a cell of the
wireless base station; and stopping means for stopping
broadcasting or multicasting the packet into the cell when
15 it is determinedby the third determiningmeans that nomobile
station other than the mobile station having transmitted
the packet exists within the cell.
From the viewpoint of a mobile communication method,
it is preferred that the method further comprise a third
20 deternmining step of determining in the wireless base station
whethexr or not a mobile station other than a mobile station
having transmitted a packet to which ID information
indicating that broadecasting or multicasting should be
carried out is added exists within a cell of the wireless

25 base station; and a stopping step of stopping broadcasting

ormulticasting the packet intothe cell when it is determined
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" st atl b fm()gpkaﬁ@%f the f act that no mobile station other Mhadddnef 25

packet-originating nobile station exists within 15 the cell, whereby

. broadcasting or nulticasting of |IP packets fromone nobile stati gpapoks-00
carried out appropriately. Fromthe invention thus described, it will be
obvi ous that the enbodi nents of the invention may be varied in many ways .
Such variations are not to be regarded as a departure 20 fromthe spirit

and 'scope of the invention, and all such nodifi-cations as would be obvious

thefol I oui no bl a 185s8 Base SOt ¥ YRR HELET Mesdrlnia 558800 "er
| S CMAZMED | Sinake n8 HDBLLE SOITRUH GRheNtioNis kB0 AOBPIE Ykt RabgLagS base
station and anobile station | are adaptable to a network contro

protocol oper@tidign At dd A HO SO 1M §inad QP%DQie'%g station

conprises: adding nmeans for adding ID Information tor i cating that

broadcasting or mulgdgashiendi aheyl e o ,caau&&@ﬂeggtbweCé)d’&trican,ingft%gﬂtiOn

of a packet to be transmtted to sald wireless base station, a nobi | e

stati @ trany¥dAdeHd eeRityitAd WERBSesS padd &l1easion truathRht EbRPES S€€i Vi ng
a packet to/frorn said wireless base station including transm ssion of said
packet in whitiirsBidktdeR2niHidgaid0 iforadded rimdnsagdwabhee! oknhigengti on by
sai d addi ng neans; and 15 wherein said wirel ess base station conpri ses:
first deter nmivig aveanstfol cdgiar MM ahehaoban 0% taetiotsahdvpagket is one
to be broadcast or nulticast according to said ID information added to said
control i nfororainsom tifedsaheé packet t6omieh dpabifoematabnoind28a€0nyi NY
means for copying said packet according to a subnet to be transmtted when
sai d packet ithatebepadeedtiyng or multicasting should be carried out is

10 added exists within a cell of the same wireless base station;
and stoppingmeans for stopping broadcasting ormulticasting
the packet into the cell when it is determined by the third
determiningmeans that npmobile stationother than themobile
stationhaving transmitted the packet existswithinthecell.

15 According to these configurations, when it is
determined by the third determining means that no mobile
station other than the mobile st:_ation (packet-originating
mobile station) having transmitted the packet to which ID
information indicating that broadcasting or multicasting

20 should be carried out is added exists within a cell of the
same wireless base station, the stopping means stops
broadcasting or multicasting the packet into the cell. This
saves unnecessary processing such as broadcasting or
multicasting a packet into the cell in spite of the fact

25 that no mobile station other than the packet-originating

riobile station exists within the cell of the wireless base
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-sai &092‘? éﬁ@e%@@%ni ng neans to be one to be broadcast or miPt37d4st P aid

base station transmtting/receiving neans for 25 wirel essly broadcasting or
-multicasting said packet to a nobile station within a cell of a wppel-29%3-00
base station 34 2002 4H268 |18~I1ii NO, Q732 P. 38 FP0O2-00G3-00
corresponding to said subnet. 2 . Anobile comunication system according to
claim1, wherein said wireless base station further conprises second

determ ni ng neans for determ ning whether or not said 5 packet is one to be

uni cast to angidefodPihletedhatp PBhdibtRaboiBprObti 26 PRt BPBLLGastat i ON

according to said ID informiti on when said packet is determ ned by said

first determdy g s o rdmd die Edilie ke skreadcast or nulticast; and 10
wherein, when said packet is determ ned by said second determ ning neans to

be one to be uni casthd @atkitharaihiilte edl/2ecaivedt BefwbBR tREEMEBiieas said
nobil e station, said base station transmtting/receiving nmeans wirelessly

uni casts sai packet ahg 3l ¢ 280bEEbaA¥st £ BéRlindthe 4bode-NBRPI bRed
comuni cation system according to claim1l, wherein said nobile station

furthe conpriciesl diebivhen S¢at i O s¢etemn@nd i ITRACSmher i et BS 8t REds
according to control information of a packet fromsaid wrel ess base

station, whetdwyr by dithdie fRitkt defdnied Pyckie tﬁikhel\ﬁgesa& fRei | e
stations and discarding neans for discarding said packet en sai d sender

of said pack@Sl yefirenmtaemnhdal ke tdwe IPapackeli.l e station by said nobile
station determ ning nmeans. 4 . Anobile comrunication system according to
claim25 1, wherei Wheai droadadastinbase mhdticastinghen tBnpackes third
determ ning neans for determ ning whether or not a mobile 35 2002 426B
18~12i ~ NO, 3Z3nsmit3%d-Fran0e63cddlst staddont har achandeheenwbthetkeéat i on
having transmitted a packet to which ID information indicating that
br oad®ast i ng paresent iigaentignshas ¢xpdadaed o tbe foraddédgextbes within a
cell of said wireless base station; and
wireless base station can send back the IP packet after
appropriately confirming such a situation, so as to enable
broadcasting or multicasting into its own cell, whereby IP
packets can be transmitted into the cell even when IP is
15 used as a network control.
Also, when unicasting an IP packet to another mobile
station within the same cell, the wireless base station can
send back the IP packet after appropriately confirming such
asituationasinthecasementioned above, wherebyunicasting
20 to the aimed mobile station can be carried out even when
IP is used as a network control.
Though the effects mentioned above are also obtained
when a bridge function installed in a wireless base station
of a conventional LAN system is installed into a conventional

25 mobile communication system, it may cause a new problem that

different multicasting address groups may mingle with each
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5 s@@ﬁﬁiﬂg6&é§ﬁgﬁﬁor st oppi ng broadcasting or nulticasting @%ﬁ&3%ac&e@7into

said cell when it is determned by said third determ ning neans that no
. mobile station other than said nobile station having transmtted reai2d0063-00
packet exists within said cell. 10 5 . Anobile comanunication system
according to claim1l1, wherein said packet transmtted/recei ved between said
nobi |l e station and said wireless base station is a packet defined by the
third |l ayer of the OSI reference nodel. 6. Anpbile comruni cation system
accor di ng t o gihairmald mentiiie] mbvied PeRkeprbsansNi b8t {65 Chy£0, bet ween
said nobile station and said wireless base station is an |Ppacket. 7. A
nobi | e comuRpjaaatiican dRtdFrbdt oFf Praivied taFTEiEAL FobieheFrbf @ mobile
comuni cation system conprising a wirel ess base stafion and a nobile
station whi cheZhrafiiggdapt able to a network control protocol operating on
the Tnternet, said nethod conprising: an adding step in which said nobile
station adds |ID i nfioveptdentf ofvast fah Wil 1 Pelonmdcasil pangergtbbicasti ng
shoul d be carried out to control information of a packet 25 to be
transid tted tfrmsmittherdetdaddedawscatistion; gdvehaherelihi belsivepnintmbi ch
said nobile station " 36 2632~ 4268 18~12~'" NO.5732 P. 40 FPQZ- 00s3-00
wirel essly t=aaromptanyEaigdgasketgs whilvhcir & giitrendy whgrodil dustsatderd to
said control information in said adding step to said wireless station; a
recei ving stemliyy awd thusaink mét ebésschestdated aorl imitdoe tlaspsasenpacket
fromsaid nobile station; a first determning step in which said wirel ess
base st ati on igatesytiiomss whet her or not said packet received in said
receiving step is one to be broadcast or multicast according to said 2b
i nformati on added fForihed ssmpeof applinéblihhtyof Wie seesempatheent honopyi ng
step in which said wirel ess base station

10 will become apparent from the detailed description given

hereinafter. However, it should be understood that the
detaileddescription and specific examples, while indicating
preferred embodiments of the invention, are given by way
ofillustrationonly, sincevarious changes andmodifications

15 within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing a configurational example of
20 the mobile communication system in accordance with an
embodiment of the present invention:
Fig. 2 is a view showing the configuration of an IP
packet;
Fig. 3 is a flowchart showing an example of operations
25 of a wireless-base-station-side broadcasting/multicasting

control unit;
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'copﬁgﬁﬁsﬁﬁéEH&@&@i according to a subnet to be transmtted &%é&3%ai% é&cket

is determned in said first determning step to be one to be broadcast or
.multicast; and 15 a wide-area transmitting step in which said w rFebessobaseo
station wirelessly broadcasts or nulticastssaid packet to a nobile station
within a cell of a wireless base station corresponding to said subnet. 8.
Anmobi | e communi cati onnet hod according to claim?20 7, further conprising: ~
second determ ning step of determ ning, when said packet is determ ned not

to be one to be br@adcastisos FMYWIHEAH showsal i bk &hp HeloT SHELALLSAED,
whet her or not said packet is one to be unicast to another nobile station

within the 25fsaameb¢&bl-saatsahds&abimeaaed@ééﬁmg@nﬂlﬂc@siﬁln? Eorpsa tting
step in which said wirel ess base 37 2002 4268 18~13i ~ NO.5732 P. 41

FP02- 0063- 00 uatigt;i on wirel essly unicasts said packet to said another nobile
station within the same cell as said nobile station when said packet is
determined to be oFggt 05 e BMVIGsIsHowisR 8 et huiraoiidsl skalple ép said
second determining step. 5 9. Ampbil e conmuni cation nmethod according to

cl ai b7, fursheonvenpibaadgmobilebicbemshdtatiotdekgstient Nngnagt ep i n whi ch
said nobile station determ nes, according to control information of a
packet from said wrigle&dshasei st ahiowingraetdreti quratiioridiee%afipsensier of
sai d packet is the sane nobile station; and a discarding step of discarding
sai d packet wheanventiissrdewiokleasdLpNckgstem.determ ned to be the sane
nmobil e station in said nobile station determ ning step. 10. Anobile

communi cat i oREEEREBAIANCOFdIHE PBEFERRED1EMBODIMENG®r conprising: a third
determ ning step in which said W xel ess base station detern nes whet her or
not a nobile stati &h Bheefollowing, an embodiment of the mobile

10 communication system, mobile communication methods,
wireless base station, mobile station, and programs in
accordance with the present invention will be explained.

As shown in Fig. 1, a mobile communication system 1
in accordance with the present invention includes a wireless

15 base station 10 and a mobile station 20 (collectively
referring tomobile stations 20A, 20B), whereas the wireless
base station 10 includes a transmitter/receiver 11, a
wireless link layer processor 12, an IP layer processor 13,
an AAL (ATM Adaptation Layer) processor 14, and an ATM

20 (Asynchronous Transfer Mode) transmitter/receiver 15. In
particular, inthisembodiment, awireless-base-stationside
broadcasting/multicastingcontrol unit (BS-BMC) 13A isnewly
added to the wireless side of the IP layer processor 13.
On the other hand, the mobile station 20 includes a

25 transmitter/receiver 21, a wireless link layer processor

22, and an IP layer processor 23. In particular, a
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t hadl BEntiiE o 8§06k i on havi ng transmtted a packet to which Wb 5 3 orfrad on

I ndi cating that broadcasting or nmulticasting 20 should be carried out is

. added exists within a cell of said wireless base station;, and a StEFeRPRiIpdG3~00
step in which said wirel ess base station stops broadcasting or nmulticasting
sai d packet into said cell when it is determned in said third determ ning
step 25 that no nobile station other than said nobile station having
transmtted said packet exists within said cell. 38 2002 4268 1813f?

NO. 5732 P. 4anoblaP@25@p@§5roﬂle&ebﬁoa@@awm@/mm&f@ésﬁw@éﬁeﬂoﬁﬁgg&di ng to

claim7, wherein said packet transmtted/recCel ved between sa

station and s@igl-pMc¢e! 258 i@sfee»at;ﬁtadaéd TR a%clﬁfceci%&haegla}é Bhethe' rd
Layer of the OSI reference nodel. A nobi | e communi"cati on net hod

according to 1@ aidyehs pﬁygéggbgﬁggipacket transm tted/ recei ved between said
nmobil e station and said wrel ess base station is an |IP packet. 13. A

Wi rel ess base stat iwhen M@B&E's%lh@ BrNRE VeI a 0§ AUsdt Ha@G0kueRerdt i ng on
the Internet, constituting 1o a nobile communication systemtogether with a

nobi | & stati arlsudi d adie),eanddaertsdat d oand oY ifikinlds' 8 E6hersini ng
meansf or detern1n|ng, accordlng to IDinformati on added to control

i nformati on ofigmadackeicurirdRgs aind arohp! Ba§éﬁtdn.0ﬂudvﬁt&t heke®s,Nehesapd
packet is one to 15 be broadcast or nulticast: copying neans for copying

sai d packet daymrdprgceteserPadtstid khetTRpadkbtashit®il safdrnackeh i s
determ ned by said first determ ning neans to be one to be broadcast or
mul ticast; awmd 20 DRgmctet inecludingnthé ivgry dachavamg conarslf eignals

an ID information indicative of the fact that the IP packet

10 is a packet to be broadcast or multicast. In the mobile
station 20, Here, as shown in Fig. 2, an IP packet is
constituted by IP packet control information and user data.
Here, the above-mentioned ID information is added to the
IP packet control information.

15 Then, the IP layer processor 23 sends the IP packet
having the above-mentioned IP packet added thereto to the
wireless base station 10 by way of the wireless link layer
processor 22 and transmitter/receiver 21. Thewirelesslink
layer processor 22 and transmitter/receiver 21 carry out

20 operations similar to those in the above-mentioned
conventional example (see Fig. 5). As in the conventional
example, radio signals from the mobile station 20 are fed
as an IP packet into the IP layer processor 13 by way of
the transmitter/receiverll andwireless link layerprocessor

25 12. The IP packet fed into the IP layer processor 13 is

initially inputted to the wireless-base-station-side

26




Wi r%ﬂgégs‘JN%rlé@H@asti ng or multicasting said packet to a nﬁfp'r ﬁ@zstffti% !

within a cell of a wirel ess base station corresponding to said subnet. 14.

A w rel ess base station according to claim 13, 25 further conpri gppgseeendoo
determ ni ng neansfor determ ning whether or not said packet is one to be

uni cast to another 39 2UU2~ 4268 18~14~? NO.532 P. 43 FP02-0063-00 nobile
station in the sane cell as said nobile station when said packet is

determ ned by said first determ ning nmeans not to be one to be broadcast or

mul ticast; w&_%a’aea%%iiﬂgbﬁmtakafsit@ﬂgt EBREFbIL h{igér £§RI ving 5 neans
wi rel essly unicasts said packet to another nobile station wthin the sane

cel | as sai d nobi | gnghatt 0s Wiehe SRl Ko PAGHER! ainS 19epaEREBeds by wadksecond

determ ning neans to be one to be unicast to said another nobile station.

15. A wirel e_%%_rba%aat:atsit%ga@eomnlﬂgchstﬁh?i mf8, 10 further conprising
third determ ning nmeans fox determ ning whe her or not a nobile station

ot her than awlmb'&legssb%'boetﬁ%\.{bﬂgs&&énEBBSaSQs@iﬂ&%&iti@a%}ﬁ@ ID

I nformation indicating that broadcasting or nulticasting should be carried

out i g addedcexitebs WhihilBracesltesthesdbpadneal aesotdihas®d ataivy, and
stoppi ng nmeans for stopping broadcasting or nulticasting said packet into

said cell wheommtnds theéeiitelbssDW 19X Uaybf sk sled S5 Ni2ngo NBEGEdddE NO
nobil e station other than said nobile stati.on having transmtted said

packet 20 exichesIPphbketda slwitklessG@red,nibd sensisdddatROIPtpdghding a
nobi | e conmmuni cati on systemtogether with a wirel ess base stati on adaptabl e
to a network contrAt phet semk bpmeat thg wirébess+bhasercdtatsord-gids | e
station conprising: 25 adding neans for adding ID information for
i ndi cati ng t bababreatidagl/modtacasulihigcashtngl shnitdld® semds etchoWPto
10 packet to other parts of the IP layer processor 13 as well.
When this IPpacket is addressedonlyto anothermobile station
20B within the same cell, the wireless link layer processor
22 is commanded tounicast the IPpacket to thismobile station
20B without copying it, and the IP packet is sent back.
15 The IP packet sent back to the wireless link layer
processor 12 is broadcast into the cell or unicast to the
mobile station 20B under the control of the wireless link
layer processor 12 and transmitter/receiver 11. In the case
of broadcasting, it will be sufficient if a transmission
20 channel such as CTCH (Common Traffic Channel), which is a
transmission channel for broadcasting and multicasting
defined by the second layer of W-CDMA (Wideband~Code Division
Multiple Access) system, is used, for example.
On the other hand, the IP packet sent to other parts
25 of the IP layer processor 13 is controlled by the IP layer

processor 13 in terms of its route, so as to be sent to a
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40 WBB0sAUSsE M A 15> No. 5132 F. 44 FP02-0063-00 control Middtmt Pordlof a

packet to be transmtted to said wireless base station; and nobile station
.transmitting/receiving means for wirelessly transmtting/receivi ngp@
to/fromsaid 5 wirel ess base station including transm ssion of said packet
in which said IDinformation is added to said control information by said
adding neans. 17 . A nobile station according to claim 16, further
conprising nobile station determ ning neans for determ ning, 10 according

to control i rdAKBEROMmtwdrPASKalay IOMEH At HAlRES R3S 5SLald ﬁ.gu whet her
IS

or not the sender of said packet is the sanme nobile station; and cardi ng

means for di seedkinge e drdecindr Moen e, $8adeY, pEosatsoPaakeld hiM
determ ned to be the sane nobile 15 station by said nobile station

deterni ni ng refnssmilifcer Aok i e A BBesatie0ds Bl M aBovRlaRneWbheless
base station, adaptable to a network control protocol operating on the

I nternet, consdrivetitivhal n@dmEl £omuni cation systemtogether with a nobile
station 20 comunicates with said nobile station, said nmethod conprising: a

first Jetern ni ng Sigrd thehiralisasdghal & BESadesSr Trdh @hedQt eENLESS,
according to ID information added to control information of a packet from
sai d nobi |l e H=atd Gtatfoniel hein e RRiceSated PACKEherSmEBE 1k0skathbgadcast

or nulticast; a copying step in which said wirel ess base station 47.
20B as well, the IP packet for broadcasting or multicasting
sent from one mobile station 20A can be received by another
mobile station 20B as well. On the other hand, the IP packet

10 for unicasting addressed to the mobile station 20B can be
received by the mobile station 20B.

Radio signals broadcast fromthe wireless base station

10 are received by one sender mobile station 20A as well,
thereby being stored as an IP packet by the

15 transmitter/receiver 21 and wireless link layer processor
22 within the mobile station 20A. However, it is useless
to directly input, IP packet is an IP packet sent from the
same mobile station thus stored IP packet into the IP layer
processor 23 so as to send it to upper lavers. Therefore,

20 thus restored IP packet is initially fed into the
mobile~station~-sidebroadcasting/multicastingcontrolunit
23A. If the control unit 23A determines that thus fed IP
packet is an IP packet sent from the same mobile station,
then it discards this IP packet.

25 The foregoing shows a case of broadcasting or

multicasting from the mobile station 20, and a case of
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20020 WEcHi198-1EELID NG 5732 P, 45 FP02-0063-00 copies said p%Q:léé@z actof i ng
to a subnet to be transmtted when said packet is determned in said first
. determning step to be one to be broadcast or nulticast; and a bape2sbaEsoH0
transmtting/receiving step in which 5 said wirel ess base station
wirel essly broadcasts or nulticasts said packet to a nobile station within
a cell of a wireless base station corresponding to said subnet. 19 .
Anobi J. e comruni cati on nmethod according to claim 18, further conprising a

second det er Enlicag t3hePrd Bn¥hhek mok) 148Pa 6P 2PaFKEl1H Ehd@laglentded, not to
be one to be broadcast” or nmulticast 1n said first determning step, said

wi yel ess base stati Wﬁeﬂeéﬁ?rlf? ?ﬁ%k‘é“&?ﬁg?ﬁeﬁﬁ ¥X8m %ﬁiedbEéRBSReiﬁe%JEO be
uni cast to another nobile station within the sane cell as said nobile

station; 15 whgeSi BySabdrvakel esnebasattali errubtehesy! YorRi casts said
packet to said another nobile station within the sane” cell as said nobile

station Wﬂenb%éh@cﬁ%%'iﬁ?g/h‘élﬁ@l:ﬁ%E&Hgdgbﬁt%loﬁ'ﬁiEQ b@aygthisto sai d

anot her nobile station in said secon etermning step. 20 20. A nobile

conmugi cat i oanAetBedad¢ys owHeR@bOthkakBhE8gutst ibhhes KOGOr §SERNOBatt hird
determning step in which said wireless base station determ nes whet her or

not a nobil ethkskl anigkheBAl haaBaaﬁebbygaggaai,on having transmtted a
packet to which ID information indicating that broadcasting 25 or

mul ticasting shoul dpbeatasonsedfothei Embddidei sts within a cell of said

Wi rel ess base station;, and 42 2002 426B 18~16i ~ NO, 5732 P. 46

FP02- 0063- 00 a st ofpeafifsteperatibnshSthawite bt essbises sl orors sdops
broadcasting or nulticasting said packet into said cell when it is

det erm ned i hreaddashing/deleigeathggstepttbat unbt nbdh | @ndt ati on ot her than
said nobile station having 5 transmtted said packet exists within said

cel 11021. A mobile-stationcatdebneedas tiimgvimuditizasthngesttatdlamit
constituting a nobile comunication systemtogether with a wirel ess base

stati on adap23Bl ehichearecherkctenistilcmodindso? £ the paeiseg totnvéntiarner net

comuni cates with said ]
will now be explained with reference to Figs. 3 and 4. Figs.

3 and 4 show flowcharts representing an example of operations
of the wireless-base-station=-side
15 broadcasting/multicasting control unit 13A and an example
of operations of the moblle-station-side
broadcasting/multicasting control unit 231\., respectively.
First, when the wireless-base-station-side
broadcasting/multicasting control unit 13A receives an IP
20 packet from one mobile station 20 by way of the wireless
link layer processor 12 and the like (step 102 in Fig, 3),
itinitiallyrefers tothe destination address in the control
information added to the IP packet (step 104).
Accordingtothisdestinationaddress, it isdetermined
25 whether the IP packet is one to be broadcast or multicast

(step 106) . Namely, if the value of destination address is
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10 Wb GR4BHE88Ts  at on, said nmethod conprising: an addi ngN%t5§|3.>2 i nP-wid ch

said nobile station adds ID information forindicating thatbroadcasting or

. multicasting should be carried out to control information of a paﬁ;gdazt_ )¢
transmtted to said wirel ess base station; and 15 a nobil estation 60%313900
transmtting/receiving step in which said nobile station wirelessly

transm .ts/receives a packet to/fromsaid wireless base station including
transm ssion of said packet in which said IDinformation is added to said

| inf C o e . o0 e ( )
! oo i e A hED 0 P B S LG 18

q . . . . . : q : y .

control i nforrt i et C s Mok eBIeh Ehat, e EE BIMEEE L SEHY Tolllet her or
t th d Id pag j h ﬁ%yq bi 25 i an:

gioscar gi ?\Sns?%rp&ii% t?]Ich sg?{éﬂr:r%ls)il:l gs staf iogé?l %%géér @%&n%zﬁﬂ%s

18~16i ~ NO. 5% 025 - i: t ' f id

packe!t is detIgPr?r?lBr?é%%t ggbéoé)ﬁ%&sa%%olgﬁoggs ati o%’ﬁgggi?%ﬁ}rﬁ 3 :![i on

det er g ni ng Sﬂcﬁ&-he?arirél%%‘%g'iﬁﬂkf 95;;&9%'*9&%&9@ e QR g})hkeﬂtg 5

wi rel ess base station, adaptable to" s network control” protoc operating on

the Internet i:Ransli(34dda i COMPURLAAL] OBngYRLed1Eogel gk YhYL,a mobil e

station to reali2e: a first determning function of determ ning, according

10 to I D i nf yredds¥bradded d @oiindda iHd YrdRidcaRtobrampatkahst! pALSal d

nobil e station, whether or not said packet is one to be broadcast or

nul ticast; asedtHbuEK WH Pdckdt Qn GOMMAIZE] e @ rieACKekepCaaingi ngps 05 @
subnet to be transmtted when said packet is determned 15 by said first

determ ni ng fosmsdqueroe bahendrt @alkak ety dadeasiadeaskubli madkicand a base
station transmtting/receiving function of wirel essly broadcasting or
mul til®ast i ng as@ictdiaekedb tive alestination address. Thus transmitted IP
packet is sent to other parts of the IP layer processor 13
(step 118), and then there is a wait until the next IP packet
is received (step 120).
If the value of destination address is not one
15 indicative of broadcasting or multicasting in step 106 (step
106; No), on the other hand, then it is determined whether
or not the destination mobile station is 2 mobile station
within the cell of the wireless base station (step 112).
If the destinationmobile station is a mobile station within
20 the cell of its own (step 112; Yes), then the IP packet is
sent back to the wireless link layer processor 12 without
copying it (step 114), and the wireless link layer processor
12 is commanded to unicast the IP packet to themobile station
2 (step 116). Thereafter, there is a walt until the next

25 IP packet is received (step 120).

If the destination mobile station is not one within

30




- rmbi2p092ﬁsfl%2t6ﬁowwﬁé hin a cell of a wireless base station 20 3%r5r7é%po%di3ﬁg to

said subnet. -24. A programfor causing a conputer controlling a nobile
.station constituting a nobile comuni cation system together w thraop-pek8sso
base station adaptable to a network control protocol operating on the
Internet to realize: 25 an adding function of adding ID information for

i ndi cating that broadcasting or nulticasting should be 44 2002 4268

18~17~ NO. 5732 P. 48 FP02-0063-00 carried out to control information of a

packet to be theaBwi 68U 110 Saigl wior ekesp Pese r&t)at ng“coﬁeﬁaét Mo d,e
station transmtting/receiving function of wrel essl

transmittingkheCerdhBfidtrpacketpd@dt a9 sand éo%fﬁéﬁ%%ﬂ%s%fs’c
including transm ssion of said packet in which said ID informati on I s added

to said contlalyenpeoaessen 1y (stie g agsh ng 'Ifhlé'i:%ta'ﬂ'ér,dféhefepfs Awdih A A
A CAA.AA.AAA..A.AAAAAAA3AA A AS.

-As. AL A Ap. AuAtAs. AhA. AeAtAIA* phckel) 1¥] beceived (step 12

~ytoj e [V] ca] ca] ca] ca] ca} ca] ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]cna]c
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Due to the foregoing operations of the

15 wireless-base-station-side broadcasting/multicasting
control unit 13A and mobile-station-side
broadcasting/multicasting control unit 23A newly provided
in this embodiment, IP packets can be broadcast or multicast
intoacell evenwhen IP is used as a network control protocol,

20 whereby IP packets canbe prevented from reaching unintended
multicasting destination groups.. Also, packets can be
unicast from one mobile station to another mobile station
within the same cell, whereby IP packets can appropriately
be transmitted from one mobile station.

25 If nomobile station other than the mobile station 20A

that is the sender of an IP packet exists within the same
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100 information for identifying where the mobile station 20 is
9F10%& () - F#10%& ()-y310%& ()-&10%& ()- "10%& ()- 10% & () - 444*5e555dE
YNC locatedor linking information and the l1ike when the wireless

link layer processor 12 communicates with the mobile station
20 and, if there is none, stop broadcasting the IP packet
10 and discard the sent-back IP packet.

This saves unnecessaryprocessing such asbroadcasting
or multicasting packets into a cell of the wireless base
station in spite of the fact that no mobile station other
than the packet-originating mobile station exists within

15 the cell, whereby broadcasting or multicasting of IP packets
from one mobile station can be carried out appropriately.

From the invention thus described, it will be obvious
that the embodiments of the invention may be varied in many
ways. Such variations are not to be regarded as a departure

20 from the spirit and scope of the invention, and 21l such
modifications as would be obvious to one skilled in the art
are intended for inclusion within the scope of the following

claims.
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mobile station transmitting/receiving means for
wirelessly transmitting/receiving a packet to/from said
wireless base station including transmission of said packet
in which said ID information is added to said control
information by said adding means; and

15 wherein said wireless base station comprises:

first determiningmeans for determining whether oxr not
said packet is one to be broadcast or multicast according
to said ID information added to said control information
of said packet from said mobile station,

20 copying means for copying said packet according to a
subnet to be transmitted when said packet is determined by
said first determining means to be one to be broadcast or
multicast, and

base station transmitting/receiving means for
25 wirelessly broadcasting or multicasting said packet to a

mobile station within a cell of a wireless base station
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+310%&' ()-y@310%&' ()-L' 109K ()-yl YA0%& ()-y#@ 109 ()-fF10%& ()-dZZ[[\\\\\
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second determining means for determining whether or not said
(Ylo%i & ()-"10% & ()-%10% & () - F#A#10% & ()-9! 10% & () - YF10% & () - _ N 4damma
aaadE:3 10( Icketl O &re -fBHOHMrE st to another mobile station in
3s63"10% & ()-. YIOU & ()-3,#10% & ()-*10% & () - aaaab: br bbxY:/ 10(,
1090&' () - &109%6k8e (9ane3 el &'s( saldifehilé) stht DM Aaddor dHANYMY (Seid ID
10( bbcdd7eedE: / 10(3%10%& () - s3@#10% & _( ) - Y10(Vd'8_¢' ()-F '
"1099& () - 3109a% (ra i@y §n) s ifd) MEgetb oy dipted@ined by said first
determining means not to be one to be broadcast or multicast;
and
10 wherein, when said packet is determined by said second
determining means to be one to be unicast to another mobile
station within the same cell as said mobile station, said
base station transmitting/receiving means wirelessly
unicasts said packet to said another mobile station.
15 3. Amobile communication systemaccordingto claim
1, wherein said mobile station further comprises mobile
station determining means for determining, according to
control information of a packet from said wireless base
station, whether or not the sender of said packet is the
20 same mobile station; and
discarding means for discarding said packet when said
sender of said packet is determined to be the same mobile
station by said mobile station determining means.
4. Amobile communication systemaccording to claim

25 1, wherein saidwirelessbase station further comprises third

determining means for determining whether or not a mobile
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F109%<& () -#10%<& () -, F10%<& () -MW109%& ()- "10%& ()-"

10%<& () - uooGppppkdEYNGHIEh IDAATYY RS tipnyidldidiSig $haZbRYE8chsting
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y0109x& () - . oSt iras#iNgestidyld Ballark ied pat ¥ a8ded-exists within
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10%8'Y ) - uuuu. vHvv\sdEplEngOfreans for stopping broadcasting or
multicasting said packet into said cell when it is determined
by said third determining means that no mobile station other
than said mobile station having transmitted said packet
exists within said cell.

10 5. Amobile communication systemaccordingtoclaim
1, wherein said packet transmitted/received between said
mobile station and said wireless base station is a packet
defined by the third layer of the 0SI reference model.

6. Amobile communication systemaccordingtoclaim

15 1, wherein said packet transmitted/received between said
mobile station and saidwireless base station is an IP packet.

7. A mobile communication method in a mobile
communication system in a mobile communication system
comprising awireless base station and a mobile station which

20 are adaptable to a network control protocol operating on
the Internet, sald method comprising:

an adding step in which said mobile station adds ID
information for indicating thatbroadcastingormulticasting
should be carried out to control information of a packet

25 to be transmitted to said wireless base station;

a transmitting step in which said mobile station

36




#@2@%}&4&2)6591!8%2}@- 0)-Y NO. 5732 P 40

10908 () -fZ109%0& () - F10%0&' () - 3#10%0& () - vwwx) X XXdEYNC 10( 4Z10%& () -2

- 10908 () - Ot 10%0& () - . 10%0& () -, #10%0& () - yY0%& () - XXyyyyy' y5ybGP02-0063-00
10(0"10%& ()- 10%& ()- 100 100 100= 10%0& ()-f8Z10%& () -

S6#10%0% ()-5yBylzdzzz{dEbC 10(10%& ()-310%& ()-910%& () -

10%2& ()-S410%& ()-9%.10%& ()-{>{x{{{$| _| dELC

10(ys! GLO% & ()-'10%& ()-410%& ()-

10%& ()-" 10%&4ﬂe§ﬁ§’%&aﬁkmtb|éﬁ}$ﬁ&@]@§1 which said ID information
10(, #10%& () - *GLO%& () -) 10%& ()- & 10%& ()- FU10%& ()- S##10°/<z&'() 1} ~R-

~~ dEbC is added to said control information in said addin
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10(! *F10%&' ()station determines whether or not said packet received in
sald receiving step is one to be broadcast or multicast
according to said ID information added to said control

10 information of said packet;

a copying step in which sald wireless base station
copies said packet according to a subnet to be transmitted
when said packet is determined in said first determining
step to be one to be broadcast or multicast; and

15 a wide—-area transmitting step in which said wireless
base stationwirelesslybroadcasts ormulticasts saidpacket
to a mobile station within a cell of a wireless base station
corresponding to said subnet.

8. Amobile communicationmethod according toclaim

20 7, further comprising:

2 second determining step of determining, when said
packet isdeterminednot tobe one tobe broadcast ormulticast
in said first determining step, whether or not said packet
is one to be unicast to another mobile station within the

25 same cell as said mobile station; and

a single transmitting step in which said wireless base
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109 S S. Amobile communicationmethod according toclaim

7, further comprising:

amobile station determining step in which said mobile
station determines, according to control information of a
packet from said wireless base station, whether or not the

10 sender of said packet is the same mobile station; and

a discarding step of discarding said packet when said
sender of said packet is determined to be the same mobile
station in said mobile station determining step.

10. Amobile communicationmethod accordingtoclaim

15 7, further comprising:

a third determining step in which said wlreless base
station determines whether or not a mobile station other
than a mobile station having transmitted a packet to which
ID information indicating that broadcasting or multicasting

20 should be carried out is added exists within a cell of said
wireless base station; and

a stopping step in which said wireless base station
stops broadcasting or multicasting said packet into said
cell when it is determined in said third determining step

25 that nomobile station other than said mobile station having

transmitted said packet exists within said cell.
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7, wherein said packet transmitted/received between said
mobile station and saidwirelessbase station is an IP packet.
13. A wireless base station, adaptable to a network
control protocol operating on the Internet, constituting
10 amobile communication system together withamobile station,
said wireless base station comprising:
first determining means for determining, according to
ID information added to control information of a packet from
said mobile station, whether or not said packet is one to
15 be broadcast or multicast;
copying means for copying said packet according to a
subnet to be transmitted when said packet is determined by
said first determining means to be one to be broadcast or
multicast; and
20 base station transmitting/receiving means for
wirelessly broadcasting or multicasting said packet to a
mobile station within a cell of a wireless base station
corresponding to said subnet.
14. A wireless base station according to ¢laim 13,

25 further comprising second determining means for determining

whether or not said packet is one to be unicast to another
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station within the same cell as said moblle station when
said packet is determined by said second determining means
to be one to be unicast to said another mobile station.

15. A wireless base station according to claim 13,

10 further comprising third determining means for determining
whether or not a mobile station other than a mobile station
having transmitted a packet to which ID information
indicating that broadcasting or multicasting should be
carried out is added exists within a cell of said wireless

15 base station; and

stopping means for stopping broadcasting or
multicasting said packet into said cell when it is determined
by said third determining means that no mobile station other
than said mobile station having transmitted said packet

20 exists within said cell.

16. A mobile station constituting a mobile
communication system together with a wireless base station
adaptable to a network control protocol operating on the
Internet, said mobile station comprising:

25 adding means for adding ID information for indicating

that broadcasting or multicasting should be carried ocut to
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in which said ID information is added to said control
information by said adding means.

17. A mobile station according to claim 16, further
comprisingmoblle stationdeterminingmeans fordetermining,

10 according to control information of a packet from said
wireless base station, whether or not the sender of said
packet is the same mobile station; and

discarding means for discarding said packet when said
sender of said packet is determined to be the same mobile

15 station by sald mobile station determining means.

18. Amobile communicationmethodinwhichawireless
base station, adaptable to a network control protocol
operating on the Internet, constituting a mobile
communication system together with a mobile station

20 communicates with said mobile station, said method
comprising:

a first determining step in which said wireless base
station determines, according to ID information added to
control information of a packet from said mobile station,

25 whether or not saidpacket is one to bebroadcast ormulticast;

a copying step in which said wireless base station
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19. Amobile communicationmethod according toclaim
18, further comprising a second determining step in which,

10 when said packet is determined not to be one to be broadcast
or multicast in said first determining step, said wireless
base station determines whether or not sald packet is one
to be unicast to another mobile station within the same cell
as said mobile station:

15 whereinsaidwirelessbasestationwirelesslyunicasts
said packet to said another mobile station within the same
cell as said mobile station when said packet is determined
to be one to be unicast to said another mobile station in
said second determining step.

20 20. Amobile communicationmethod according to claim
18, further comprising a third determining step in which
saidwireless base station determines whether or not amobile
station other than a mobile station having transmitted a
packet to which ID information indicating that broadcasting

25 or multicasting should be carried out is added exists within

a cell of said wireless base station; and
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C with a wireless base station adaptable to a network control
protocol operating on the Internet communicates with said
10 wireless base station, said method comprising:
an adding step in which said mobile station adds ID
information forindicatingthat broadcastingormulticasting
should be carried out to control information of a packet
to be transmitted to said wireless base station; and
15 amobilestationtransmitting/receivingstep inwhich
said mobile station wirelessly transmits/receives a packet
to/from said wireless base station including transmission
of said packet in which said ID information is added to said
control information in said adding step.
20 22. Amobile communicationmethodaccordingtoclaim
21, further comprising a mobile station determining step
inwhichsaidmobile stationdetermines, according to control
information of a packet from said wireless base station,
whether or not the sender of said packet is the same mobile

25 station; and

adiscardingstep inwhich saidmobile stationdiscards
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protocol operating on the Internet, constituting a
communlcation system together with a moblle station to
realize:

afirst determining function of determining, according

10 to ID information added to control information of a packet
from said mobile station, whether or not said packet is one
to be broadcast or multicast;

a copying function of copying said packet according
to a subnet to be transmitted when said packet is determined

15 by said first determining function to be one to be broadcast
or multicast; and

a base station transmitting/receiving function of
wirelessly broadcasting or multicasting said packet to a
mobile station within a cell of a wireless base station

20 corresponding to said subnet.

24. A program for causing a computer controlling a
mobile station constituting a mobile communication system
together with a wireless base station adaptable to a network
control protocol operating on the Intermet to realize:

25 an adding function of adding ID information for

indicating that broadcasting or multicasting should be
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carried out to control information of a packet to be

transmitted to said wireless base station; and
a mobile station transmitting/receiving function of
wirelessly transmitting/receiving a packet to/from said
5 wireless base station including transmission of said packet
in which said ID information is added to said control

information by said adding function.
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