1 8 JAN 2006 TI TLE OF THE | NVENTI ON Mobil e Communi cati on System Mobile
Commruni cation Method, Base Station, Mbile Station, and Program BACKGROUND
OF THE INVENTION 5 Field of the Invention The present invention relates to a
nmobi | e communi cation system nobile communication methods, a wygejpisiitbase
station, a nobile station, and prograns. Rel ated Background Art 10 Studies
have currently been in progress for applying |IP (Internet Protocol), which
is a network control protocol prevailing in the Internet, to nobile

comuni cation systens in view of seaml ess connections to the Internet in

order to ac?j nultinediaEPr erties in the nobile communicati on 15
systens and LdﬁéﬁiﬁH%JEH%Liﬁilﬁﬁgﬂﬁone networks. Fig. 5 shows a

configurati onal wi rel ess base statio a nDb | e station
20 (collectively rgﬁgPﬁfh§QN¥qﬁﬂﬁ%R%O% ?6%3;§6§%WWWEbEﬁ 3°Robi | e
comuni cati o st shown in Fi W rel ess base station 10
i ncl udes 20 &et |ﬂ%§%ﬁ/§%ﬁﬁ%QRﬂ Mop1 evé%%ﬁ% 18R FE9eraBrocessor 12

an | P layer | processor 14, and
an ATM (Asyn 15. On the other

u
hand, _each ile s 20 |ncludes a transmtter/receiver 21, a wireless
25 |inmk |ayefs v | P | ayer processor 23. In the mobile

station 20, user such as.vis udlo and text data
are processed by v }xleéﬁ*sesdeprb }Bg?pghgnre]la%espscoamo e communication

system, mobilecommunicationmethods, awirelessbasestation,
a mobile station, and programs.

Related Background Art

10 Studies have currently been in progress for applying
IP (Internet Protocol}, which is a network control protocol
prevailing in the Internet, to mobile communication systems
in view of seamless connectiens to the Internet in order
to achievemultimedia properties in themobile communication

15 systems and lower the cost of backbone networks. Fig. 5shows
a configurational exafnple of a wireless base station 10 and
a mobile station 20 (collectively 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 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 (Asynchronous Transfer Mode)
transmitter/receiver 15. On the other hand, each mobile
station 20 includes a transmitter/receiver 21, a wireless

25 link layer processcor 22, and an IP layer processor 23.

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



| ocated in an upper |ayer and then are fed as a data packet into the IP

| ayer processor 23. The IP | ayer processor 23 carries out the network
control defined by the third |ayer 5 of the OSI (Open Systens 18 JAN 2006

I nterconnection) reference nodel, in which IPis widely used as a protocol.
Specifically, the |P layer processor 23 adds the |IP address of a nobile
station (or a conputer on the Internet or the like) to communicate wth
and its owmn | P address to a packet from an upper layer, 10 so as to newy
assenbl e an | P packet, and sends thus obtained new I P packet to the

wirel ess |ink4 %@@é‘écoidaﬁé 2¥H PHYfee FeRhat Vﬁrd@usaappéﬁﬁ%té?iﬂén route
of the IP packet is_ selected according to these |IP addresses, and the IP
packet is sefcdied H@ PQCBPP?ﬁgl%Y%Pé ang; t@%&@&@eﬁ?ﬁy?st’-‘h@%ar BREXET| i nk

| ayer processor, 22 carries out the link control deflned by the second | ayer
of the O8I refherid® d5dépPYeSpREPFREAPEY 2 schhfl e r%é*ri’a?greiﬁ’é”ﬁtcefs&or
transmtting/recejving | P packets, managenment for assigning wreless

resour ces sudfidst %Cgﬁnﬁﬁ‘ﬁ’lEﬁFW@ﬁkb‘éﬂﬁﬁfatlhd?Bl’éﬁérP ¢ &hdirat iLéMe20, and
ot her _ ki ndscm{ ont r ol lEemfl c to mohile com‘rum cations such as . hand-over
are carried Redn (Phen WY s 1 q%c i cé'?sf@rrei‘*feaﬁlﬂ Ehe

wireless link | aye Cesso 2 of .the wirel ess. base sta{ 10. To tlhl S
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with and its own IP address to a packet from an upper layer,

10 s0 as to newly assemble an IP packet, and sends thus obtained
new IP packet to the wireless link layer processor 22. On
the network side, a transmission route of the IP packet is
selected according to these IP addresses, and the IP packet
is sent to the receiving side.

15 Subsequently, the wireless link layer processor 22
carries out the link control defined by the second layer
of the 0SI reference model. Specifically, schedule
management for transmitting/receiving IP packets,
management for assigning wireless resources such as

20 communication bandwidth to each mobile 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



out the control of the first layer of the OSI reference nodel, 5 and
transmts/receives |layer 2 packets in wireless areas in synchronization
with the transnitter/ receiver 11 of the wireless base station 103 81JAN 2006
packets fromthe wireless base station 10 are successively sent to the
transmtter/ receiver 21, wireless link |ayer processor 22, and IP |ayer
processor 10 23 in the order reverse of that explained above, so as to be
restored to visual, audio, and text data and the like in upper |ayers. On
t he other hand, the wireless base station 10 is characterized in that it

h f i f I k .15 I P K
has 2, LU on o SOUIYARS, UL ERELIBEE 15, SORL Ok BN 35 LEASEY,

t f ti . t i | b t at,i 10, t. t itterl/ i
guter LUt 101 pGRless DaRE O AED Al 6 ARSI byt ecel v
d ds th . ket .1 h irel Link. | 12.
and sends sy d o1t peEkLo Loy LD 20, YT ehespl kB, LUt pLossy 12

ol L AN e O e

the nobile sta soas'tor ore

packet, and sands s, feshored;packel ke 35-L0geLE LAYES Rracessor 13 The
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comuni cation providers are connected. processor 1
appar at us forgiGary i P QU st BEEOMERY sent to the transmitter/receiver

21, wireless link layer processor 22, and IP layer processor
10 23 in the order reversé of that explained above, so as to
be restored to visual, audio, and text data and the like
in upper layers.
On the other hand, the wireless base station 10 is
characterizedinthatithasa functionofcarryingoutnetwork
15 control such as IP 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
mobilile station 20, and sends thus restored packet to the
20 wireless 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 mebile station 20, so as to restore an IP packet
from the layer 2 packet, and sends thus restored packet to
25 the IP layer processcr 13. The IP layer processor 13 refers

to the destination address added to the IP packet and sends



of the second |ayer of the OSI reference nodel, whereas the ATM
transmtter/receiver 15 is an apparatus for carrying out the control t he
first layer of the OSI reference nodel . Meanwhile, LAN (Local Ar'eth JAR E r k)
using radio waves 10 unlike the above-nentioned nobile conmuni cati on system
1 has currently been comng into wde use. Fig. 6 shows a configurational
exanpl e of such a wireless LAN system?2. A wireless base station 30 is
constituted by a transmtter/receiver 31, a bridge 32, and an Ethernet 15
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2 packet. Thesg %ﬁ@c%‘i’u"c&%ﬁ%f tq{eefﬁﬁgEQ%%fé%é?rthe 0SI reference model.
| Meanwhile, LAN (Local Area Network) using radio waves
10 uniike the above-mentioned mobile communication system 1
has currently been coming into wide use. Fig. 6 shows a
configurational example of such a wireless LAN system 2,
A wireless base station 30 is constituted by a
transmitter/receiver 31, a bridge 32, and an Ethernet
15 transmitter/receiver 33, among which the bridge 32 includes
a wireless LAN MAC (Media Access Control) layer processor
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-menticned
communication system 1 in that no apparatus for carrying
out the processing defined by the third layer of the 08I
referencemodel exists, wherebythe IP layer isnot terminated.

25 Namely, IP packets are processed transparently in the

wireless LAN system 2.



specifying the wirel ess MAC | ayer processor 42 in order to carry out the
control defined by the second |ayer of the 10 OSI reference nodel, and
differ fromthe above-nmentioned |P addresses used for the processing Jaf li0fe
third layer. |In synchronization with the wireless LAN MAC | ayer processor
32A on the wreless base station 30 side, the wireless LAN MAC | ayer
processor 42 carries out schedul e managenent for 15 transmtting/ receiving
| Ppackets, managenent for assigning wreless resources such as

conmmuni cation bandwi dth to each nobile station 40, and other kinds of

control. The |ayer fhé’a%tﬁng}&t%%“%baéﬁdcé’é/séé‘gm"%%e%{,ﬁg%t%'\'ﬁq’@e heésy%rgée

processor 42 is tr ais it as a radio'sign
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packet together th infornmation 1 ndicative o ether the packet cones

fromthe wrelgss ey andaskangd McSideer WEHLESor 42 in order to

carry out the control defined by the second layer of the

10 0SI reference model, and differ from the above-mentioned

IP addresses used for the processing of the third laver.

In synchronizationwith the wireless LANMAC layer processor

32A on the wireless base station 30 side, the wireless LAN

MAC layer preocessor 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 3l ofthewirelessbasestation

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



10 next | ayer 2 packet arrives, the repeater 32B refers to the address
table 32C. If the MAC address indicative of the destination of thlldgs JRRglest
is stored in the address table 32C, it can be seen whether the address Is
| ocated on the wreless side or the backbone LAN side. 15 For preventing
unnecessary transm ssion of packets fromoccurring, the repeater 32B sends
back packets from the wireless side if their destination is |ocated on the
wirel ess side, so as not to send themto the backbone LAN si de. V\hen the

destination of ac % mthe bac bonRAk %11 i de o ated on
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comes from the wireless side or backbone LAN side. When the

16 - next layer 2 packet arrives, the repeater 32B 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 located on the
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 cpposite from each other, the repeater 32B allows the
layer 2 packet to pass therethrough. When the corresponding
MAC address isnot stored inthe address table 32C, the repeater

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

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



packets in the above-nentioned conventional nobile comunication system1
of Fig. 5, it adds to the destination address of each |IP packet an]§gﬁg 3
indicating that this 15 I P packet is used for broadcasting or nulticastlﬂg,
and then transmits the |IP packet to the wirel ess base station 10. In this
case, the IP layer processor 13 in the wireless base station 10 transmts
thus sent | P packet to the backbone network side. Also, it is necessary for
anot her nobile 20 station 20B | ocated within the same cell to receive this
packet. In nobile communication systens such as cellular phones, one cel
has a | arge a¥tde- widrargafhaty, &bst heves Lpasiket Sgdthmtodhe Adhernsitght i s
hard to attain between nobile 25 stations 20, whereby it is difficult for

t he packet tM¥fsriaxedd MoSRsHTE FeBl L6 seRE| bp Diba hackeonk rlddi IRy Fays JAN
2006 recei ved by another nobile station 20B. Therefore, the conventional
mobi | e cormurﬁ%gh?@rﬁ@ﬂ%ﬁwsﬁétbﬁétﬂ@ﬁﬁ#%r 33 t KapwWnR Hasleesrler
broadcasting or nulticasting cannot be received by another nobile station
20B | ocat ed Vit Wtandsndse foanguek|a wigelass &fNetrs HeRE &4 rldhdefipesvail i ng
| Pv4 (I nternet Protocol version 4) has a function of adding to an |P packet
an i nteger vAVEESE 4Insehkute okRémmtad crtlandifdeatganiefnginegrs) .
restricting the distance of propagation of the |IP packets. 10 1Pv6, which is
a newer versifBEOhastRe gt d? of taUdRRY KB 8F EBREr 8102 -#f-or mati on known
as Hop Limt. These values are reduced by |I every time an | P packet passes
through a rcUff8ARYF (THFE | BIENTEON| s di scarded when the val ues becone

When one mobile station 20A broadcasts (distributes

to an indefinite number of mobile stations and the like)

10 or multicasts (delivers to a definite number of mobile
stationsandthe like) user packets orvarious kinds of control
packets in the above-mentioned conventional mobile
communication system 1 of Fig. 5, it adds to the destination
address of each IP packet an address indicating that this

15 1P packet is used for broadcasting or multicasting, and then
transmits the IP packet to the wireless base station 10.
In this case, the IP layer processor 13 in the wireless base
station 10 transmits thus sent IP packet to the backbeone
network side. Also, it is necessary for another mobile

20 station 20B located within the same cell to receive this
packet.

Inmobile communication systems suchas cellularphones,
cne 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



zero. As a consequence, when a certain termnal addresses 15 an |P packet to
all the termnals connected with the sane router of said term nal jm¢€m5
necessary for the IP packet to be sent with itsTTLsettol. Though tﬁl

packet reaches term nals continuously connected to this network, TTL
becomes 1 in the router, whereby the packet is discarded there mﬁthout 20
reaching routers beyond the router. Therefore, the packet can be delivered
to only the term nals under the control of the sane router. If simlar
control is carried out by the conventional nobile_conmunication system an
| P packet whosgF&iyed Ry QBOFPQHSW?P%é@ PEBMLATNEE-e SPEFRERTPs dP&car ded
at the tine when it reaches.the wirel ess base station. Therefore, even 8 18

JAN 2006 wherFYMeeR Bl Rk dehid & So%léu%éﬁ?tb%ksﬁf%?ﬁl FRY Kif PErbdemsdds
station by us;nq%}he route% functiaon i talled in the wireless base

station, so as!tdadelFVBRCKRES gbrlééit R Y it T 1 e R (QBAPEORke | P
packet is di scarded pef orehand, mhlch causes 5 a ghlem that this_ I P packet
does not reactf tFEEe Hed RBbrPether Jrebhle. staitd ﬁa?oﬁuﬂpﬁéFe@a&§éhénprobIem

t hat , en on nobi | e siﬁtlon transmts an | P packet to another nobile
station withi ?rﬁﬁ%%ﬂ%e al one (which is known as unicast) it fails to

Sbove. For over comiy -PRE SRS R THC REGVE  LAddel T Chd TPGEEPRE bri dge
w rel ose LN RIS DS feﬁr's‘éfo} 155%5 < BERREAER B6 THE B0 &P CURRERFES i on
system Thi's JIeR dder! 5aRG3°5 P16 19208 £ TRSPTRHGRS (ke Ao Tl ca5t 1 N0
forrestrictingthedistance of propagationof the IPpackets.
10 IPv6, which is a newer version, has a function of adding
similar control information knownasHopLimit. Thesevalues
are reduced by 1 every time an IP packet passes through a
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 IP packet reaches
terminalscontinucuslyconnectedtothisnetwork, TTLbecomes
1 in the router, whereby the packet is discarded there without
290 reaching routers beyond the router. Therefore, the packet
can be delivered to only the terminals under the control
of the same router.
If similar controel 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



to the sender's MAC address, and send back I P packets to the wreless side
when necessary. In an |IP network, however, |P addresses are utilized 1in
order to indicate that | P packets are used for nulti casting, 20 hBdAN 2006
specify a group formed by destination nobile stations 25 and the |ike.
Therefore, in order to send back |IP packets to the wireless side by using
functions of the bridge, it 1is necessary to replace MAC addresses with the
information of |IP addresses. However, according to a standard defining this
met hod of conversion ring, "'Host Extensions for TP 9 18 JAN 2006
Vil 11 casti ng MheTEEEaE élaafrzkemfgtfg%g)serbwﬁ%ér%v&%?a&relﬁ% S8 n the
part low order_ 28 bits indicatin destinatio 0 mul.ti casting in
R 1P addr es (orPobua= 0 5o BPLE R FitRaagh LosFaceetha b ‘WF&@FS% Di t 5
of an 5 MAC ddres conposed_of_ 48 ts in to en, the |n|ng
bits are set §I n&Pc%F|RQBQﬁ %ﬁﬁﬁlﬁpgé ?ﬂéaCk%g ng

| P addresses which ther nl.y i.n thei h- or der 5 blts
in significaﬁ?ﬂﬁ%cﬁfisaa%iﬁgﬁFg9g %ﬂ%aﬁ g%ﬁ&?F@ﬁ%ﬁ@ifﬂ+%¥ ﬁﬂ???castlng
beco 10 the sa VAC .addr. en turned into MAC addresses t hey
r o r Sgar ded HETPRE A hr oty 1R ERSHAL BPeprms t deach haF il BERIRE < o

di fferent nultl stl g destinatiq r.0 Ther ef y .addi ng a

bri dge f unct iR gferﬁ%f"@ Y l'é%’grc@é‘? S n%flolﬁgffg }h@ﬁr(&& gﬁat | P
packet s reach 5 un| nded nultlca tin sfination grou er to
over Cone the Oon%dt %%IFJeﬁ,% 19 gﬁ pacja(‘ejt E'o ano%?ler (.jL

stationwithinthe samecell alone {(whichis knownasunicast},
it fails to reach this mobile station due to the same reason
10 as that mentioned above.
For overcoming the problems mentioned above, functions
of the bridge 32 installed in the wireless base station 30
of the above-mentioned wireless LAN system 2 in Fig. 6 may
be added to the mobile communication system. This makes it
15 possible todetermine broadcastingormulticastingaccording
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 toindicatethat 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 functicns 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



is an object of the present invention to provide a nobile comunication
system nobile communication nethods, a wreless base station, a ngpiAN2006
station, and prograns which 20 make it possible to transmt |IP packets into
a cell even when IP is used as a network control protocol, whereby IP
packets can be prevented fromreaching unintended nulticasting destination
groups. In order to achieve the above-nentioned object, the 25 present

i nvention provides a nobile communication system conprising a wreless base

station and %ﬁ@@i&gsﬁaﬁgvfommEi@c&Ql%ff 24 3]%@ yar sn %tilo%—tocfd%r”et""ork

control protocol operating on Internet: erei’n t ile station
conpri ses addwgolf@aﬂﬁ tRe ﬁggtngohDo!raEer 7Bt LR of %dﬂ&@y %tq the hat

broadcasting or nulti casting should be carried out to contr

information ofedc PREKEON IR NG LEAASIE Ll a6k 110y &heaw@%&&§?s§%%% alion. and

nmobil e station transmtting/receiving neans for wrelessly transmtting/

receiving a packed BPéErPH‘ tothe V‘&éﬁhﬁéé Qﬁ fléhabkﬁgr' B&l YRl of an

transm ssion of the packet In ormation is added to the

controi 10 Irmfr@&a@@sgy(&sﬁpagéanefﬁ@@nﬁltén;d;nw%rt%'m thenuhrekggs base
station conprises first deternmning neans for det'erm ni ng whet her or not

the packet | %&ﬁ&ﬁ?ﬂ?%ﬂ%@%ﬂ@%@t £t &% el id §AdY ca¢E Y PGl @ ikhe thiRg.
i nformati on added to control information of the packet fromthé nobile

station, 15 Gopy nerimaRfed s, GARYITHY ddR PRACEHWAGIOIHiIfe ! rarSdhpt to
be transnltted when t he packet is determned by the first determ ning neans

to be one to dxhdx @adgash e MHil@RrderabbPaSenssabh®ficant 28 bits
transmtting/receiving nmeans for wirel essly
indicative of the destination group for multicasting become
10 the same MAC address when turned into MAC addresses, whereby
they are regarded as the same group in spite of the fact
that theybelongtodifferentmulticastingdestinationgroups.
Therefore, simply adding a bridge function of referring to
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
commuinication system, mobile communication methods, a
wireless base station, a mobile station, and programs which

20 make i1t 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

comprisingawirelessbase station and amobile station which

10



broadcasting or nulticasting the packet to a nobile station 20 within a cel
of a wirel ess base station corresponding to the subnet. The presenk8 JAN 2006

i nvention provides a nobile comunication nethod in anobile comunication
system conprising a wireless base station and a nobile station which are
adaptable to 25 a network control protocol operating on the Internet, the
met hod conprising an adding step in which the nobile station 11 1$ J AN 2006
adds ID information for indicating that broadcasting or nulticasting should

b i ed out t L inf L f ket to be t itted to th
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i rel ly 5 its t ket _in which the I1D.nf ti i ded t
the control i hBr RAFPORCFR RS GtRI MRS SHEp 16 THREAG iYL i g
i Vi t i ich_t i | b St atJd . i,V t ket f
the mobi Lo stAEPBR: TRET PRER Helbr ATCAOSEGR (57 ATl e Rd rUTahe base
station 10 deferm,nes, whet her f{_ﬁ.]not t he sg@@ﬁf%?recei ved in_ the receiving
step is one tBrBBAGPEAIPISAT BrLIHirertate AGAES R BOSGHY i on

dded h | _i.nf i f.th ket ; i ., in which th
050 oo, FRPRERLALOPEES! SRRl e PETE i & CEPALGiRL SR P the
transmtted enet hg %5 gacketd IS .dleterrgianedni jtahe f.itrts.t d/etern‘j ning step

to be one to-b8°broddelsr &i mTPPIl ast; é\cr‘}(ﬁ’ a WiedE e Y s Y step

0 e MhEL S Droes oLl 00 NSy L OSUSR g B 3SH S e

fé o] Wi el

corr espondi ng 4@ {he.suBEehs 20108 BRI UG AR RIQA 4SS G VSl ess

base stati on,
packet in which the ID information is added to the control

10 information by the adding means; and wherein the wireless
base station comprises first determining means for
determining whether or not the packet is one to be broadcast
or multicast according to the ID information added to the
control infeoermation 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 station transmitting/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 systemcomprisingawireless
base station and a mobile station which are adaptable to

25 a network control protccol operating on the Internet, the

method comprising an adding step in which the mobile station

11



adaptable to a network control protocol operating on the Internet,
constituting a nobile comrunication system together with a nobile station,
the wirel ess base station conprising first determ ning nmeans for 8 JAN 2006
determ ning, 25 according to ID information added to control info;]rratlon of
a packet fromthe nobile station, whether or not the packet 12 18 JAN 2006
is one to be broadcast or nulticast; copying neans for copying the packet
according to a subnet to be transmtted when the packet is determ ned by
the first determ ning neans tQ be one to be broadcast or nulticast; and
base station 83€FaRSniPEPREALeEBI FOkg 1MEdr a9 iad 3230 BERART ng  or
mul ticasting the packet to a nohile statjon within a cell. of a wreless
base station FBtFeSp6ndPAgSEBULAL S uBREE L oG bried SRR G R AT ST M o\Res a
nobi | e conmuni ¢cation nethod in which a wirel ess base station, adaptable to
a network 100§0§1t1}8cﬂk9d} &PoEBI T TRt | P ttﬁé YhFRLREF, PRBASTEA WG a
nobi | e conmuni cati on systemtogether with a nobile station comunicates
with the mbi?&%@%??b%?l?%estﬁﬂ? REdWESAPr FRE PO EL 8 i SRt R dFisisiF St ep in
whi ch %he wirel ess base station deternjnes, according to |ID inforpatjon

added to cont FERRFRLLAT BRRePRORe b 1R WakKRt TS o (i Hobt F PR tif iaskledinet her

or not the packet is one to be broadcast or nulticast; a copying step in
whi ch the w rJ%‘Peé’se BSQErgﬁdtq%F%ﬁ%lph@e FRCREL SkeBr@ h gt"‘@' 1&fnet to

be transmtted en the packet is determined.in the first determ.ning step
to be one to SE%%@“E%&EEE%WSS PR CaeP I CHA QWb Sd e SR 7 B Station

Lransr {00! Eel 100; BBl pekehy (e LSS 388 ortt 3 LR ol o501y

determining step in which the wireless base station

10 determines whether ornot thepacket receivedinthe receiving
step is one to be broadcast or multicast according to the
IDinformation added to thecontrel information of the packet;
a copying step in which the wireless base station copies
the packet according to a subnet to be transmitted when the

15 packet is determined in the first determining step to be
one tobebroadcast ocrmulticast; andawide-area transmitting
step inwhichthewirelessbase stationwirelesslybroadcasts
or multicasts the packet to a mobile station within a cell
of a wireless base station corresponding to the subnet.

20 The present inventionprovidesawirelessbasestation,
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 fromthe mobile station, whether or not the packet

12



a nobile station within a cell of a wireless base station corresponding to
t he subnet. 25 The present invention provides a nobile station cog?{h@g@ﬁng
a nobile comuni cation systemtogether with 13 18 AN 2006 a wirele b
station adaptable to a network control protocol operating on the Internet;
the nobile station conprising adding nmeans for adding ID information for

i ndi cating that broadcasting or nmulticasting should be 5 carried out to
control information of a packet to be transmtted to the wirel ess base
station; and pobil n transnig%%ﬁglreceivin r wirelessly

e statio nmeans_f
Cransni tt1 ng/ T ECANTRE P TRATIST SFHTOH THE i FEPYSgaeens SPRIUY THEI Udi ng
cont ol i nf or HREIBRREE e R e an & The b Pes ERE RO LB BF T es  a
nmobi | e communj cati on, thod in ich .a npbile station constituting.a nobile
Cormuni cat 1 onPSaEPEnt £ oRst RoP UPT LR Wy ol rat iR AP IR FER MR df o o o
W r ol ess bascOREAFPoRe. PRESCREE KON CORILSAR ‘o SUATRE SR I9T whi ch ¢ he
oD o2t A g SRR PLALIRGRY, [ G coLog Lk prodtenstinger
B o e R SRR PR R O B PR B 8
IR L TN R SR L R e R TR A
The present invention provides a mobile communication
methodinwhichawirelessbasestation, adaptable toanetwork
10 control protocol operating on the Internet, constituting
a mobile communication system together with a mobile 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 tobe 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 control information in the adding step. A conputer as a hardware resource
may be provided with 14 18 JAN 2006 a programrealizing the nobile

comuni cation techni ques nentioned above. Nanely, the present invk%ﬂﬁ@lmmj
provides a programfor causing a conputer controlling a wirel ess base
station, adaptable to a network control protocol operating 5 on the
Internet, constituting a communication systemtogether wth a nobile
station to realize a first determining function of determning, according

to IDinformation afded 0 coni_[r l. inforrraatbi on of a packet fromthe nobile
station, whetReliToreRstPRRS HAGRAP™ S9GREAPY i broRi et brodRl t bast ; a
10 copying functjon of copying the cket ,accordi to a.subnet _ to be
transnmitted Vﬁ!llé?l{:?ﬂ fp‘é’l@ﬁgg&?ggdgpegﬁengatﬁﬁnteﬁé f4 estmoziﬂgteer%arﬁjﬁﬁlfuncti on
to be one to be broadcast @r. mul ti cas\ﬁ%; agcé.a bﬁi’e station.
transmitting/TERRT VP HY9f ARG PENTEARSWEPEl SS9 adﬁ’afﬁri“f‘?&%ﬂn Mm% i casting
t he packet to, a,l5 bile station within a cell qof a wi.rel ess ha station
cor r espondi ngl?%l?%g?%%bﬁg?'g g&FngCFﬁngﬁeggmmuil é:r‘?tsitt}ﬁgpr%\ﬁu(biléiet%? program
for using a computer cpntrolling a _nobile.station constituyti a nmobile
cormu‘ri?cati onci%{n% ?%Be?ﬂe?o%tfﬁgalﬁgga%g%Oﬁag fopft‘:}ﬁtotli'oa table to a
network control_protocol ,operatin on the Internet to realize gn  adding
functi on of AGEPRGTT b of ArbE RGN Hreh e PRAFCRS HE ? hal L aakbastlH oot
mul ticasting . shoul d be rried é contral i.nfqrmation of a packet to
e transm { Lo T THECereor eeE Ty Rty bBaPROre R T R 25 star i on
transmtting/ F{xﬁéﬂi@@i{lg%égtﬁ?ﬁv%g‘%rﬁé@féﬂtoif?&ﬁ”ﬂﬁé WY RGE WG 2
packet to/fromithe W Feléss base

station including transmission of the packet in which the

10 ID information is added to the control information by the

adding means.

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

15 adaptable to a network control protocol 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 transmissicn
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



15 1 6 JAN 2006 station including transm ssion of the packet in which the
IDinformation is added to the control information by the adding function.
The above-nenti oned nobile comunicati on system 5 nobile comunicat |

nmet hods, wirel ess base station, nobile station, and prograns in &§CB$GQW%e
with the present invention are based on the sane technical idea, while
realizing this technical idea in terns of the nobile comunication system
nobi | e comruni cati on nethod, wireless 10 base station, and nobile station.

Therefore, means for solvigg t he gépblegnin_the nDbiI%._cogpqﬂ{cation system

in accordance® WIRITAB PFRSEALPENTEAt FOR* 1N CPTHHTGR i d § T tes

foll owi ng, wh f i t bl i t he. nobi

Communt 0t i on L RBHE TGS of Qe e PFBRC R b TS ST R RAE VHIRE B ogr am

are based on the sa i dea e nmobile connun'ca;ion s%sten1'n accordance
VR EF8aleng;

M th the. proRERERRVEH: (oS 1Y GHESTRAGEFores ok LR £25obi | e
The. | nternet > LACERG: G el aiehd, FCRHAF g HRahe. AHIC 10 1 ARBHAICIRh | or
cont 1ol 1nf ORhBEGH T uacRareEbohetOP AR BRI LS RY SRR SR s
Cransm st he BaRROET hL L Ot § BDea irs peidron e SHALaTTE S ed r ol
i nformation bcyf td}é%e%gn inr}.%gl,Gaééo%éli\ln%ogc? ID information added to control
information of a packet from the mobile station, whether
or not the packet is one to be brcadcast or multicast; a
10 copying function of copying the packet according to a subnet
to be transmitted when the packet is determined by the first
determining function to be one to be broadcast or multicast;
and a base station transmitting/receiving function 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 controlling amobile station constituting
a mobile 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 information 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



means to the wireless base station. In the wirel ess base station, when the
packet fromthe nobile station is received, the first determ ni ng neans
determ nes whet her or not the packet is one to be broadcast 5 or r?ﬂgéﬁgﬁg
according to the ID information added to the control information o
packet. When the packet is determned by the first determ ning neans to be
one to be broadcast or nulticast, copying neans copies the packet
according to a subnet to be transmtted, and the base station 10

Lransi t Ui ng/ Lecel ¥i,ng. eARs .ui LeLesal ¥ bLoageasts oo dl 11 castay Lije, packet

to a nobile s ron—"w a"wreless e-statron correspondi ng

to the subnetIDF?ﬁfﬁrmgggghngst%gdggcggttﬂg ég“tng@%éfé?ﬁ%#fﬁ%q%%éﬁéithe

copying neans o € Wreless base station having receive 15
fromthe nobi ti may be carried out by copying neans of the
W rel ess baseggggﬁgoﬁaggFgééﬁonding to a subnet adjacent to the subnet to

be transm tted. This|s., aduantageans i nobhal LAGAIUAL ol NefuaLk traffic

can be reduced. 20 efore, even s used as a ne cdntro

protocel . br opdastingugly (LI GARERIGA | B pRcketadabes dofehioan, be

carried out, ere S can be p romreac unintended

mul Ui casting gestipal | aN 0L OURSansHIhea e dRARGKELS ] Gl ddeipacke s

transmtted/ recelve rng TP which'is a network control protoco

prevai ling i 1bbeel Bhetne! palialof AN 2008 Rehierably sddn t s gont i gur ed
nmobi | e comuni cation systemin accordance wth the present i nvention, the
wirel ess realizing this technical idea in terms of the mobile
communication system, mobile communicationmethod, wireless
10 base station, and mobile station.
Therefore, means for solving the p;oblem in the mobile
communicationsysteminaccordancewiththepresentinvention
will 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 tocontrol
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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base station further conprises second determ ning neans for determning
whet her or not the packet is one to be unicast 5 to another nobil % s} ?H &n
in the sane cell as the forner nobile station according to the | B JANT0

i nformati on when the packet 1is determned by the first determ ning nmeans
not to be one to be broadcast or nulticast, whereas the base station
transmtting/receiving neans i s configured such that, when 10 the packet is
determ ned to be one to be unicast to another nobile station within the

sane cell as %ﬂ‘sor rtl{reomi:__rfeolrﬁs %tﬂaoape é,paet &gket is wrelesslyunicast to

the latter nobilTe  station. € Vviewpol nf "of a nobile comunication

method, 15 it is prlg-;fe?flgqﬁg&%s%gﬁgf%tgggi&ﬁém%g} gfe?gg{aié]?eé fsreo;}notgﬂe

determ ni ng step of er mni ng, ac I rmnéed no 0 be one

to be broadcagl,an dni Gast i1, I Jdd Stelet oL i i gk oEgBe  Mhebep 0T not

t he packet is oné to be "uni cast anot’hef Nno ron W sane

20 cel | as th fuin JBhLeystall ofke 39 854801 2o AN LU o aStep: Of

wi rel essly unicasting e pac nmobi e station wthin'the

same cel | as BQemhﬁft'I%%tngDgicESrﬁﬁ?lgi gB thpenpt PﬁfB?ﬁé@lﬁ;ohsaQ%SE}?}”Eﬁeby t he

W rel ess base station € one € unicast to atter no e station

tation, 11T SNE" T TN DODR orord: ral tiar o wrice) o Bl ¥ on

further comprige o $RGUM et aeMrRirAg HE%@%mfiEr’% @Iehes%n?cegb_\ehshte%o%enot

the packet is one to be unicast to another I"le station in sane cell
as the former,rphide s & ahiwhedde RRGKeBlg means copies the packet

according to a subnet tobe transmitted, and the base station
10 transmitting/receiving means wirelessly broadcasts or
multicasts the packet to a mobile station within a cell of
a wireless 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
a cell can be 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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51is determned by the first determ ning neans not to be one to be
broadcast or nulticast; whereas the base station transmtting/receiving
means is configured such that, when the packet is determ ned by tihpe;g¢ d
determ ning neans to be one to be unicast to another nobile station wthin
10 the sane cell as the fornmer nobile station, the packet is wrelessly
unicast to the latter nobile station. According to these configurations,
when carrying out unicasting fromone nobile station to another nobile

. it hi h | th q . q ;
That the packet i o BRELEBSREYunt Badis SuiHe T Lo T & Pt ret Pt he
sane cgllias %ge Lgpneg nnbiée s%&;io eV\/nerea .the,@gse % %Rkpn ess
transmtting/ Eglvﬁﬁb ﬁ%%ﬁ% Qf?eléngy PonPEdst P T HE ﬁﬁ%k tozﬁ%%:fatter
bi | tation. Th f , wh L P i d t k t
protocol,  packaPs S il BETTRECaS TP F ORe S COET 8 LA S BERHS Fer
bi | tati ithin_th |1 by P ket . i at el
be ¢ ransm £t edCFE I BRRIEREFIEE af ol s Bpakas 3 FhE, FE RenfEicRi At el
. ; h | . . | ;
comn oat 0N SYShST ek GoBRL! &:3LALOT COMR! LSRR T S5 A Borner o

3 Jacket | Tramb b gligse. base ALk LA WHTLISn 9L, AbE AR 18

.
JAN 2006 of t'he packe e~ samne on; gh di'sca means for

di scarding t hf:‘sa f@%ﬁ&%@wﬁg ﬁrpggthseg’}%’stohett*&g&ﬁ?&%%t meé%sd%%r%“rggoc}rﬁ%t be the

sane nobile s station erm-n1i ng neans. he

vi ewpoi nt of g, Mpbi e cOmuupl 63t koA c7RLRNY wildrdas RIR! BAKH d0AL: dhe et hod

further conprise a no
transmitting/receiving means is configured such that, when

10 the packet is determined to be one to be unicast to another
mobile station within the same cell as the former mobile
station, thepacket iswirelesslyunicast to the lattermobile
station.

From the viewpoint of a mobile 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 latter mobile
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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station determning step of determning in the nobile station, according to
control information of a packet fromthe wireless base station, W@ﬁﬂﬂﬁg or
not the sender of the packet is 10 the same nobile station; and a discarding
step of discarding the packet when the sender of the packet is determ ned
to be the sane nobile station by the nobile station in the nobile station
determ ning step. Fromthe viewpoint of a nobile station, it is preferred

15 that the nobile station further conprise nobile station determ ning

means for det;@gse SPQd &%@rﬁé‘%&%fe%@ lse iR gﬁa 3, & fe 2 B ?r%l%?tts ef rom

the wirel ess tation ether or not the sen e packet is the

same mbi | e t%'}‘?nl‘i‘a! 3-&;{%@589 FRARR Hdh ﬁﬁfh‘ﬁ'e% tIhSrF}?&ﬂ(% when 20

t he sender of t e pac ermned to be t e sanme nobile station by the

mobi I e stati ﬁﬁbé}{%ﬁ he, é'f?o SEAthRNCa et 85T ALRE e B ﬁBbl"l_\%C%ﬁ:%'tri%nt Qnt hese

configurations roadcastlng or nulticasting a packet from one nDblle

station and e, 25 ik buenaCkSInis Sbisess doch biod e dif Saar dipgoeans |

t he sender e packet is determned to be the sane nobile 20°18 JAN 2006

station by the nRRidg 8l kN et f Pkl @Qt@?ﬁﬂﬁlnlﬂ’%égn§3&\{§§ tdneeagsary
processing such as storing the packet fromone nbbile station after

receiving it {y gdhe,mmhilesst st i Qi i vt ebynBregdcagll BY s JAMtiiseasting of
| P packets fromone S nobile station can be carried out appropriately.

Preferably, idyddian/obilde/ oMM, £§ oS YS! 8BhENguREE0sHaRGa Y | hnkhe
present invention, the wireless base station fur?her conpri ses ‘third
det er m ni ng rf.&?é"%)&f@fet is determined by the second determining means
tc be one to be unicast to ancther 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 lattermobile station. Therefore,
even when IP is used as a network control protocol, packets
20 can be unicast from one mobile station to ancother mobile
station within the same cell, whereby IP packets can
appropriately be transmitted from cne mobile station.
Preferably, in the mobile communication system, the
mobile station comprises mobile station determining means

25 fordetermining, according to control informationof a packet

from the wireless base station, whether or not the sender
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determ ni ng whether or not a nobile station other than a 10 nobile station
having transmtted a packet to which ID information indicating tqzﬁt AN 7006
broadcasting or nulticasting should be carried out is added exist's \JMIHN n a
cell of the wreless base station; and stopping nmeans for stopping
broadcasting or nulticasting the packet into the cell when 15 it is

determ ned by the third determ ning neans that no nobile station other than
the nobile station having transmtted the packet exists within the cell.

From the viewpoifte %a@kaﬂeb&getﬁi@pgyﬂ%gagmeﬁ_%ttm%n,-i birlaS AIef8'd18g t hat

the met hod further conprise a t etermning step of determning in

the wirel ess hases $ba4pDCHBEL RETCIRY pBBkeR WD kfesl &ldon o3t L ddiaa

nobil e station having transmt a packet to whic I nformat'i on

i ndi cating thal uaadeasthng Be ld i LAt i ShoWihbRon GAF ird R s added

exists wwthin a cell of the wireless 25 base station; and a stopping step of

st oppi ng bro%ﬁéﬁgdegéIMihgaﬁggﬂg_the packet into the cell when it is
determ ned 21 18 JAN 2006 by thé wreless base station in the third

deterrg ning step tfan RhdRRIhScIrA beNa HdISL 14 Rk S JERDIdrE meleblon

having transmtted the packet exists within the cell. Fromthe vi ewpoint of

a wireless base is§ ldbridd ithatd tHERItIRA Maitdle M i8’s Dagpijlat i on
further conprise third determ ning neans for determ ning whether or not a

mobi | e stati gt Ht e gbharmti R ngdt 418 0 SRt O M D EnttRNeSH1 1 €4 thhe opgcket
to which IDinformation indicating that broadcasting or nulticasting should

b? ?f’i”i_ ed oWcdsrdity addeshtexd siafvkhltoa ofeh baeketherSofRe WikellRss base
SAom base station, whether or not the sender of the packet is
10 the same mobile station; and a discarding step of discarding
the packet when the sender of the packet is determined to
be the same mobile station by themobile station in the mobile
station determining step.
From the viewpoint of amobile station, it is preferred
15 that the mobile station further comprise mobile station
determining means for determining, according to control
information of a packet from the wireless base station,
whether or not the sender of the packet is the same mobile
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

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

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

20



and st oppi ng neans for stopping broadcasting ornulticasting the packet into
the cell when it is determned by the third determ ning neans that no
nobil e station other than the nobile station having transmtted 13dAB£$ﬁet
exists within the cell. 15 According to these configurations, when it is
determ ned by the third determ ning neans that no nobile station other than
the nobile station (packet-originating nobile station) having transmtted

t he packet to which ID information indicating that broadcasting or

e packe! Btion i n that broadc: o
il (7 cast] ng 2 ShOWkS, Db GREIAISOULI LS AdSh S Aellobhih Aoeldoedl the

same W reless base s 'on, the stopping neans

or mul t1 cast i ng, f hee DACKEty LD 118 GBldy SLNL o  2AYEE, UNR0RSS AP AGESST NO

such as broadcastiing or- “nultica ng a pac in sprte of the
fact 25 that [ [ h han. 1 h ket -origihRati . anbi
Station exi ST TR CTREoner T COF FReCn FaPots Bas G52 rh I ANS2054 B at  on.
wh by IP i t j

vher ebY | P PARKEL 2680 AR B e Degadeaslor 9 MULELPRSL A gRpOne
and the w relgss pase: of bl Ofah Mol NeaBPOYS- BRR! LBBEEp:GAFRAL) e communi cation
system and nobile comuni cat1on net hods nay be e er a packet defined by

the third I ayer of §g5%e£§%%yeffﬁeﬁﬁgéﬂggfi?OéoﬁﬂuﬁfhgﬁﬁgﬁtSgwﬁgﬁiﬁg station

broadcasting or nulticasting an | P pa ransmtte rom

e oI, PR SREnh | SUPE LBy EEoR Pk AbTedren Lheriaene o
confirmng suah@ ShtHAEEREy SOMBPiLkOsCPAPLE determining means for
determining whether or not a mobile station other than a
10 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 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 determining step of determining in the wireless base station
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 the wireless

25 base station; and a stopping step of stopping broadcasting

ormulticasting the packet into the cell when it is determined
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broadcasting or nulticasting into its own cell, whereby IP packets can be
transmtted into the cell even when IP is 15 used as a network control .

Al so, when unicasting an I P packet to another nobile station wi t HithJANZ006
sane cell, the wirel ess base station can send back the I P packet after

appropriately confirmng such a situation as in the case nentioned above,
wher eby unicasting 20 to the ainmed nobile station can be carried out even
when 1P is used as a network control. Though the effects nentioned above

are al so obtahneﬂg when bri.dge f%p tion.in galéed i,n W rel ess hase

station of allomU@rtoRarST ALY SHARCD iR AP Bat TS s HRHERE | Tl 25
bi | i i 1 it . l, t . _diffe t

it casting EHAFELe TS shar e AT h e F P BEBE T AR R 108 Ha T s

nentioned abogganghe %r§$%3% i%% ntionih S a. art% ul ar ffept of_

preventing su a 893 F&m t o @guFflﬁ : sent ﬁ?%, ntion will becone

full d tood 5 f t he detailed d i_ptj i . h i n .bel

e Loonaonny cBBonculp SRR ORF 2 SO dBR TS PERLRE P R o,
dth b i d. | im.ti he, J i ti.0n,

o oy sone BB b8 SRR LS AULIALLD dhEp e el

apparent fr oML DeqdRLELLRTH53° LAI0R o0l e o TSk here HOUBY §Loy 1]

shoul d be undéersto etai’l éd description “and speci fic exanpl es,

oL BTSSR SR TRALS ol KRG Sy en BY vy
transmitted the packet to which ID information indicating
that broadcasting or multicasting should be carried out is

10 added exists within a cell of the same wireless base station;
and stoppingmeans for stopping broadcastingormulticasting
the packet into the cell when it is determined by the third
determiningmeans that nomobile station other than themobile
stationhaving transmitted the packet existswithin the cell.

15 According to these configurations, when it is
determined by the third determining means that no mobile
station other than the mobile station (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

mobile station exists within the cell of the wireless bhase
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15 within the spirit and scope of the invention wll becone apparent to
those skilled in the art fromthis detailed description. BRIEF DESCRIP%@?N
OF THE DRAWNGS Fig. 1 is a view showi ng a configurational exanplalbﬂAN

t he nobi |l e comruni cati on systemin accordance with an enbodi nent of the
present invention; Fig. 2 is a view showi ng the configuration of an IP
packet; Fig. 3 is a flowhart show ng an exanple of operations 25 of a

Wi r el ess-base-station-side broadcasting/nmulticasting control unit; 24 18
JAN 2006 Fig. _4_is_a flowhart. showi.ng an_exanpl e of ratiqns f

Tobi | - St at | oRCAT 48 br YAEERY | Ty PRTAT CaSerngP REREF bF CO0R, 1° PSS a

Vi ew showi ng a coni' %ra%i%na% eé%n%]%.af ? .%pnventional nobi | e
connunicationogygFeh? an FS. 87Fs "8 X &w st 'ﬁb a configurational exanple

f [ | wirel . ;
B CENTE TR M ARG SRR R B o
t net tat ,
2¥th on, :‘”d %Fﬁgi‘f%‘éé’cﬁ‘chéé‘v&%e %%%Zbﬁs?hsﬁif%e SRS FARA TS W 1o be
. T A Cn Fig . . ; . 1
S)écrz) o?:jgﬁce Wi Tﬁb ?‘rﬁ% C;??I%nsule caljtr%voaél‘n’%’r}g%kel i : uoPegi lgg\%\ng&g‘]‘lg%gg%% nbnée!sgglosc%sat ion

10,30 2 oDl gy ohat L9020 LoBLLRE! YRIALE! B WL WATPHS ¥ A4 A 207

OSI reference model or an IP packet.

When broadcasting or multicasting an IP packet

transmitted from a mobile station in accordance with the
10 present invention, as explained in the foregoing, the

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
asituationas inthecasementionedabove, 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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base station 10 includes a transmtter/receiver 11, a wreless |ink |ayer
processor 12, an |P layer processor 13, an AAL (ATM Adaptati on La)éerA)
processor 14, and an ATM 20 (Asynchronous Transfer Mde) 18 JAN 2008
transmtter/receiver 15. In particular, in this enbodinment, a

Wi rel ess-base-station side broadcasting/ nmulticasting control unit (BS-BM)
13Ais newy added to the wireless side of the IP |ayer processor 13. On
t he ot her hand, the nobile station 20 includes a 25 transmtter/receiver 21,

i rel [ | 2, d | - ' 3
o wrelese |pblLovee Ressssean 22 endoa Ledayer mrassssar 2 dn
trol it = P 2 i . t I Vi i f th | P
control ! pSIERR;2IA e el kAU L, e rcpSluigangl gl the I

vi sual , audioOCgﬂg text data and various kinds of control signals occurring
in an |IP | ayer  or ﬁlg er layers, the IP |ayer processor 23 adds to the IP

packet control inf opfaLlon.0fs AL P: BRCkS JAGLHELRO- WA AR daLa, 3o

control signals an or met’i on indicafive o packet

10 is a packeg Lg Eﬁge_bﬁg,%gg?u%h ‘&%s’ﬁfi itﬁ?%t 'CgiIVQer{ gic x‘%;ﬁ?g\% Z“‘I’; .cg['tl“?g’

Here, as shown in n I'P packeé onst | tut control
e ti . boye- . i nf . .
added to tne o7 PUREEREEhE ar o MIT AL REE JTRRH RO e AL IR ccor
23 sends the ackel +nhay - ' - reto
to fhe smﬁreléggybase g%%?%%n (%ng ma§8%$?§%£8§5§%1gégafﬁﬁﬁqﬁgﬁﬁgéﬁF
processor 22 apdechetapgmtter/receiver 21. The wireless |ink

Further scopeof applicabilityofthepresent invention
10 will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detaileddescriptionandspecificexamples, whileindicating
preferred embodiments of the invention, are given by way
ofillustrationonly, sincevarious changesandmodifications
15 within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed
descriptiocn.

BRIEF DESCRIPTION QF THE DRAWINGS

Fig. 1l 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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| ayer processor 22 and transmtter/receiver 21 carry out 20 operations
simlar to those in the above-nenti oned conventional exanple (see F8gANZB0G.
As in the conventional exanple, radio signals fromthe nobile station 20
are fed as an IP packet into the IP layer processor 13 by way of the
transmtter/receiverll andw reless |inklayer processor 25 12. The | P packet
fed into the IP layer processor 13 is initially inputted to the

Wi rel ess-base-station-side 26 1 6 JAN 2006 broadcasting/ multicasting control

it 13A. W it is.detet t K i for.
gPloadcasti ngegrI rru: fll‘ggseirL?ga,r]%ﬁﬁy&%ﬁr%g iég‘é‘tegés‘%g §I %f“%&%?él%gioeré){lons
br oadcasti ng/ nul_t j cast cont r.ol j j di
o a subnet . OLdriearsetReTREBET B2ucl il adepe b ol ARal e P RS iR T ™
the I P packegl'gta wi rel ess area, and sends back the I P packet. At the sane
tinme, the wrel'ess-base-station-side broadcasting/nmulticasting control unit
wel |- Vhen this | P bhEkel Ioe aHdrbensl g 5 st Bhsthat SNBRI LRI 208
ithinth i i ; ) ' ded t
Ly e AR e LBE I RELET8, LetlbybAXS BLOGKAE, s, commanded (o
the IP ket i b The P t - h i l'i nk
| ayer processor 1218 B SEd oy SO RS ertiEioREREibRap Bbb e EEr ¢

station 20B qugénéggﬁ%gﬂéaokﬁgglggg ﬁ%$e%§%§ ld nk layer processor 12 and

transmtter/receiver e case casting, it wll be sufficient

if a transm ssign: 2P7ebanep! TRHCPRATERREY EOR@MMENRS fic Channel ), which is

a

In the following, 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 mcbile communication system 1
in accordance with the present invention includes a wireless
15 base sfation 10 and a mobile station 20 (collectively
referring tomobile stations 202, 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. 1In
particular, inthisembodiment, awireless~base~stationside
broadcasting/multicastingcontrol unit (BS-BMC) 13Aisnewly
added to the wireless side of the IP layer processor 13.
On the other hand, the mobile staticn 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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transm ssi on channel for broadcasting and nulticasting defined by the
second | ayer of WCDVA (W deband-Code Division Miltiple Access) system . isS
used, for exanple. On the other hand, the I P packet sent to other ﬁ&HAHZMES
of the IP |layer processor 13 is controlled by the IP | ayer processor 13 in
‘ternms of its route, so as to be sent to a 27 18 JAN 2006 backbone network by
way of the AAL processor 14 and ATM transmtter/receiver 15. Here, the AAL
processor 14 and ATM transnitter/receiver 15 operate as in the

above-mentioned . onvgn%iong!.ﬁfﬁgple 5‘§incF tgﬁ.rad'o si%n Islpro dcast

from the wirePeRLICpEaT PR SITeIY WA HRET eI VEH 655 bt g 95t at i ons
20B I, t.f br.oadcast j | ticasti . t.f

mobi | o St ati oftSOATEAN 288 FEeRRAY By CRbURer P Gl LSS0 a el |

On the ot her gﬁngéythe | P packet ,10 for unicasting addressed to the nobile

station 20B c ©FeREPGEGSHY e nobile station 20B. Radio signals
broadcast fromthe w reless Qase

. . station % .are Eeceived one_sender
mobi |6 station 20a HhelerToadiRSrEbg BEIMBLE: B et 88 HHeT PBLEKEI S he 15
mobi | 6 st at | o SBAL HOUBYRY AP FE bRt Bt o T OGRS AT A ket i s
an | P packet genrt1 ]‘Lrom Eherils]%rmnrmgi tﬁ 1 a(tei ogrt hushs]'g%ede%%]p cke#Pi nt o
the I P | ayer bgo%egsg? Eg so_aé to sehd ?Y to udbﬁ? Ta TR The eﬁo e, 20
e et o L PRk ol 2t LA ] B 14 B R TR Lo S
determ nes th&%ahb%§>kﬁﬂkbﬁ including the user data and control signals

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-mentiocned 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. Thewireless link
layer processor 22 and transmitter/receiver 21 carry out

20 cperations 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
thetransmitter/receiverll andwirelesslinklayer processor

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

initially inputted to the wireless-base-station-side

26



packet is an |IP packet sent fromthe same nobile station, then it discards
this I P packet. 25 The foregoi ng shows a case of broadcasting or

mul ti casting fromthe nobile station 20, and a case of 28 18 JAN 2 JAN 2006
uni casting to another nobile station 20 within the sane cell. Wen an IP
packet is sent fromthe backbone network side, by contrast, the control

ef fected by both broadcasting/nulticasting control units 13A, 23Ais 5
unnecessary, whereby the configuration is nade such that these units 13A,

e R i R S i S SN
10,0 | - StatLon Sy PLeT LSS Gt 0 £P gl et o Tt o
Wi th referencg to Figs. 3.and 4. Figs. _3.and 4 .show flowcharts representing
an exanpl e of %ﬁe?5?$§ﬁ§5tépgtﬁ§ Wﬁgiﬁggéyﬁggé-gﬁﬁilon--5|de 15
the mobi | o ot A TohEEs Rt 9ar BBk S et Ry PR e PR At A o i A,
esnech Vel cELLELy SIS BIE LT ELSSRs DasEs Slat LI o st o
on o0t SLAkANAO S5 Wk o0 M SLSER LESK LGB a0s AL and e
S ecet ok AR U AU O e PuRAY Aol BLER A SR 0 T
At the same time, the wireless-base-station-side
broadcasting/multicasting control unit 132 sends the IP

10 packet to other parts of the IP layer processor 13 as well,
Whenthis IPpacket is addressedonlytoanothermobile 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. 1In 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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25 whether the I P packet is one to be broadcast or nulticast (step 106)

Nanel y,

if the value of destination address is 29 18 JAN 2006 one indicative

of broadcasting or nulticasting defined in IP, then it is deternlned ﬁ%ﬁ

the | P packet
Subsequent |y,

is one to be broadcast or nulticast (step 106; Yes)
the |P packet is copied according to a subnet, and is sent

back 5 to the wireless link |ayer processor 12 with its contents i ntact

(step 108)
br oadcast or
110). As a
according to t

Further, the wireless |link layer processor 12 is commanded to
nulticast thus sent- back I P packet in a wireless area (step

ﬁ%%g%“ﬁ%?%e%&ﬂ EBP sdtg %?fﬁo@és%‘f tif&?aﬁﬁdl ™

estination a US trans ted P pac

other parts Otrtaﬂ%ml'%t|ea.ry/9rreo%rﬁféer5§9r _]I?eré steR AdB ro%@?sb'i‘em Lhef S 2

wait until

destination addressics 5ot N8 vk HBd)

the next |P packet is received (step 12

the val ue of

gtlye 9t Pﬁoﬂ%aa%dxﬂé?—rﬁ’énﬂ%ﬂé&as“ ng

in step 106 (step 106; No) , on the o?her hand, then it Is determ ned

whet her

t he cell

or nggnggﬁg@%ﬁgﬂuygd%&l@pblIe station is a nobile station wthin
of the wireless base station (step 112).

statiog is a nobil esghakl QHe%EB!LB gf’%egﬁscﬁféaBEaEESfP&m £15¢ 8P ddZesses)

then the I P packet is sent back to t
copyphgel gt@%tlepl 1 )ean ¥R AN W LS DHHIK Y Ele PEOSESSRE 12

Wi t hout

W rel ess k | ayer processor 12

i s commanded to unicast the I P packet to the nobile station 2 (step 116)

Ther eafter,

t heBead Sy Maith iibidadine: et br%gdbaseaﬁt;ﬁ&r ifuTereiyeth§step

120). |If the destination nobile station is not one Wit

10

15

20

25

sent from one mobile station 20A can be received by another
mobile station 20Bas well. On the other hand, the IP packet
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
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,
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.

The foregoing shows a case of broadcasting or

multicasting from the mobile station 20, and a case of

28
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30 18 JAN 2006 the own cell in step 112 (step 112; No) , by contrast, then
the transmtted | P packet is sent to other parts of the IP |ayer ptgﬁﬁgiﬁﬁ
13 (step 118) . Thereafter, there is a wait wuntil the next |IP pack

received (step 120). 5 If an IP packet is transmtted fromthe nobile
station 20 during the waiting of step 120, the flowreturns to step 102,
So as to repeat the processing of step 102 and later. Wen the

nobi | e-stati on-side broadcasting/nulti casting control unit 23A receives the

P 10 packet bt adgast, of JULALEARS, b LpS MEe) €33 H3AC SL AL 40 o

menti oned above e”un packe e 'wreless | ayer

e 22 G 000G 18 B Bl L BUR RS L

sender address in e con on a packe st'ep 204)

15 Subsequegﬁhg, b& %:%n%%grtm %ﬁ?e‘%ﬁt&%ﬁ %rf%]%ttetdg%kff%dﬁ{ address is at

a value indicativé o e own "o station, ere i S determ ned

shether of 1o} 18- LeRehuoHu 10aLKThy L5-AdNesaad £ 9 dihe sape; gobile

station (step I"ue of “sender ess i s one

i cagi ve of ihe 0,20 MRALLE.S! SO J i3 4ol SEMO AR e,

[
received IP packe S dres 0 the own e st

,  Wher eby thethE&BaﬁhﬁksiisﬂlS§§ES§§e(%§§%§§¥@.- This saves unnecessary
en 0

processing such as recerving an _ ring a packet from one nobile
oo L0 e STEOBRAL RS St pBGglhar | Paccel [ om one ool e
18 JAN 2006 Specificoperationsofthewireless-base~-station-side
broadcasting/multicasting control unit 13A and
10 mobile-station-sidebroadcasting/multicastingcontrolunit
23A, which are characteristicpoints of thepresent invention,
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 mobile-station-side
broadcasting/multicasting control unit 23A, respectively.
First, when the wireless-base-station-side
broadcasting/multicasting control unit 13A receives an IP
20 packet from one mobile staticn 20 by way of the wireless
link layer processor 12 and the like (step 102 in Fig. 3),
it initiallyrefers to the 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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is await until the next |I P packet is received fromthe wireless base
station 10 (step 212). If the value of sender address is not one indicating
the own nobile station, then it is determned that the received 5 I gﬁg
is not addressed to the own station (step 206; No) , whereby this Iﬁﬁbggﬁ

is sent to other parts of the |IP |ayer processor 23 (step 210)

Thereafter, there is a wait until the next |IP packet is received fromthe
wirel ess base station 10 (step 212). 10 If an |IP packet is transmtted from
the wireless base station 10 during the wait in step 212, then the flow

returns to step 208;-5¢i3% L@ BP?S?{%%E?EnBr899@222?%%t%?pdé%néﬂdin' ater.

Due to the foregoi ng operations o Wre ase-station-side

proadcasting/ iyl tkeast §R0; CABEECK  HBL! 1136 8Ad TBOBLLES B! Ll BaSEH%e

broadcast i ng/ mil'ticasting control unrt y pr Int

embodi ment | BrBackelct, sanubexDroadoastcon gl 1e3st shptaggenehly exgn when

I P is used as a network control protoco ‘wher

prevent ed f r oyr sachLng; uidy endlad.c /it £ast ngydest| nald 43 deatPs.fl so

packets can be ni cast one nobile ation to another no e station

withinsthe sagg ekl pheEely) | R pasher SpEaReapBropsi 1 ehy; cbecthaspLted

from one nobile stati on. no no e station other than the no

station 200 GHRLkS [LHe ST OFualnbP, PRRKEL QU Wik 0 Jpe; sare 32 18

JAN 2006 cell, it |s_useFEss to broa casf{ the | P packet ore, it is
preferred thap bhesWorehess d iddnAa PR cadst or multicast thus

sent-back IP packet in a wireless area (step 110). 2As a
consequence, the IP packet is broadcast or multicast
10 according to the destination 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 cof 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 a mobile station
within the cell of the wireless base station (step 112).
If the destinationmcbile station is amobile station within
20 the cell of its own (step 112; Yes), then the IP packet is
sent back to the wireless link layer preocessor 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 wait until the next

25 IP packet is received (step 120).

If the destination mobile station is not one within
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of the wireless base station 10 be configured so as to determ ne whether or
not there is a nobile station other than the sender 5 nobile station 20A
according to the position registration information for identifyinggwanrielh
the nobile station 20 is |located or linking information and the |Iike when
the wireless link |layer processor 12 comuni cates with the nobile station
20 and, if there is none, stop broadcasting the IP packet 10 and discard

t he sent-back I P packet. This saves unnecessary processing such as

o oadcast 19 ot Yl UEAPLI00 ICHESS (LDLE P B! S oEfes e

station in spi no at’1on er an 't he

packet o1 a1 314 . JInhi | & o4 afg QR SLS, WL PlSchbe Sells dParebyy

br oadcasti ng or casting of rom one ti'on“Can be

carried out apnopLaLel .o, REOTLLNE 1 (Went AL ilua desgridiad, o1 aild be

obvi ous t hat i ment’s “of évinventi on may be Varied 1 n nany  ways.

Such iati b d. 2 h iri
and scope of TN T TUBRITEAC BRACA TR FOGrAPe | SHE e A0 d be obvi ous
the following ol aite2is FA AN Sopevir: | S RRERY) tob e AEa3aRRE ©

he foll I .3 AN™20 'S I
COMMUN] | O, ¢ VS ¢ MR 15033 B £ ELESS DRSS kRO PR 2 i
station which are aégpggbke to g netmnﬁi cort rol prokoco?ﬂoperg§ing on the

| nternet; . wherein, sal dompBpLetStAL! BPoEOUBRELSESE 2HIKh NoSRANS 1Y 2ddi NG
I D information tor
When the mobile-station-side
broadcasting/multicasting control unit 23A receives the IP
10 packet broadcast or multicast by the wireless base station
10 as mentioned above or the unicast IP packet by way of
the wireless link layer processor 22 and the like (step 202
in Fig. 4}, it initially refers to the sender address in
the control information added to the IP packet (step 204).
15 Subsequently, it isdeterminedwhether ornot the sender
address is at a value indicative of the own mobile station,
whereby it is determined whether or not the received IP packet
is addressed to the same mobile station (step 206} . Namely,
if the value of sender address is one indicative of the own
20 mobile station, then it is determined that the received IP
packet is addressed to the own mobile station (step 206;
Yes), whereby the IP packet is discarded (step 208}). This
saves unnecessary processing such as receiving and then
storing a packet from one mobile station in the same mobile

25 station, whereby an IP packet from one mobile station can

be broadcast ormulticast appropriately. Thereafter, there
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i ndi cating that broadcasting or nulticasting should be carried out to
control information of a packet to be transmtted to said wreless base
station, and nobile station transmtting/receiving means for wi rel BslANV006
transmtting/receiving a packet to/fromsaid wreless base station
including transm ssion of said packet in which said ID information is added
to said control information by said addi ng neans; and wherein said wrel ess
base station conprises: nulticast determ ning neans for determ ning whet her
or not said packet_ i.s. 0 be b dcast nul ti.cast rdi.;ng .to said ID

"hf ormat i on A0S RFHL ISR IBr P YA B 5P YA BakkaE Hrgmees d
of 2 wi rol et arEat 8 ReNT FAndRTEPea ahen said packet i< deternined by said
LT cast  deter 110 s k0 BBl A i easland
it casting oL RSEel 498y IRV LA LB UL A e Ly gl g gl eoe
conmuny oot o0 SYSLERLECER! B p0: B LB, cMIPLEEN R hsie e
et her o "0 PR EREAS AP T8 R SBRI 16y SARLOSLIRE At on
| nf or mation whem #pi g ,PACKESoE S S LI NP PY S I £d.53%n RS QTN O
walt until the next IP packet is received from the wireless
base station 10 (step 212).

10 If an IP packet is transmitted from the wireless base
station 10 during the wait in step 212, then the flow returns
to step 202, so as to repeat the processing of step 202 and
later. |

Due to the foregoing operations of the

15 wireless-base-station-side breocadcasting/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 even when IP isused as a network control protocol,

20 whereby IP packets can be 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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not to be one to be broadcast or nulticast; and wherein, when said packet is
determ ned by said wunicast determ ning nmeans to be one to be unicast to
another nobile station within the same cell as said nobile stationg }aRi206
base station transm tting/receiving neans wrelessly unicasts said packet
to said another nobile station. 3. A nobile communication system accordi ng
to claiml1, wherein said nobile station further conprises nobile station
determ ning neans for determ ning, according to control information of a

Kk f | d f id
packet .2“[‘%26‘24&5“%&5? Rt e dtldi g Medfkeror Tetafetny oai d
packet when |d send of a3 h pgﬁket |sldete gefi to be tge samajf nobi | e
station by sgl ASbPf & Strﬁﬁ oﬁ Et ﬁl‘?’l?‘ﬁ% ﬁ%ﬁn b%’%bﬁ”f% o1 f %r:]atl on
compr 1 Ses. nobPEE S % R B arm Ty HoLp R s Lty ﬁﬁ?%tg%t st “hot

nobil e stati O%h% er. cgrh%n he mibll o t@t I“S?VI ngher n ged a pbacket to
which [IDinformation1n | c % tshaf[1 roadscaasJ% St Shoul d

be cargied Oukobilédg%gtﬁéhS%A e %Qk&ﬁgc%'t}% B e i’MQJ r%lsPPastel ghation;

and stopping nmeans for-s adcas sal d ‘packet

ke Nt e

nmeans t hat no no statiron

transmtted S%@a%%%lk&t 1900 W £ AL SALY 208l fhe 214 18 WL ltﬁe%?ﬂ%ﬂ.&ét I on

system accor di
llnk layer processor 12 communicates with themobile station

20 and, if there is none, stop broadcasting the IP packet
10 and discard the sent-back IP packet.

This savesunnecessaryprocessing such as broadcasting
or multicasting packets into a cell of the wireless base
station in spite of the fact that no mobile station cther
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 ke 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 ¢f the invention, and all such
modifications as would be obvious to one skilled in the art
are intended for inclusion within the scope of the following

claims.
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claim1l1, wherein said packet transmtted/received 35 18 JAN 2006 between
said nobile station and said wireless base station is a packet defined by
the third layer of the OSI reference nodel. 6. A nobile connuniégfig@%
system according to claiml1, wherein said packet transmtted/ r d8elAl

bet ween said nobile station and said wirel ess base station is an |P packet.
7. A nobile cOINTHMDHERtEDY in a nmobile communication systemin a

nmobi | e communi catipn syst £ rd S, irele Qﬂ%? ' : nobi | e
station which ar ei)édapt ab ebtggg énet \Aorlﬁcé(,:%olnctﬁ{r olssssfor 0 ocg(%oqﬁﬂo%%rla ngd on the
Internet, saiwineléss demeristagionn adii ag mdleple n swaitdlons avdiobbidre

station adds | I nfornation for inpndicating that brogadcasting or
mul ti casting %%%%F%bﬁ%nﬁgr?iEBQHBFEtSOE ﬁ?goPIO&ﬁFSﬁnﬁﬂe5ﬁt&%gaCﬁhéﬁ?ﬁ to be
transmtted tphsatfet W rel ess base station; a transmtting step in which

said nobile station wirelessly transmts said packet in which said ID
information i s adddeeXeirasaidoneble | sftatien ieomnprisesd adding step to

said wirel ess stat}j Qn: r I.VJ ng ep ih.mhich.said, w as station
receives said packée(?&%l}@m En%leacriigrn)b|f§EeT st%@lclh\(l)@ aIr%rJuI tll%\%éfljngéi%ﬁm ﬁfloﬁ""g step

in which sai dindiedebsg hase sboddddasieiny mbreswyieid®dt Oig nehosadd Heacket
received in said receiving step is gne to be broadcast or nulticast
according to SEFE¢D iotor hat iR tdddedipformation of a packet to be

transmitted to said wireless base station, and

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

wherein said wireless base station comprises:

multicast determining means for determining whether
or 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,

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

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 of a wireless area.

2. A mobile communication system according to
claim 1, wherein said wireless base station further
comprises unicast determining means for determining
whether or not said packet is one to be unicast to

another meobile station in the same cell as said mobile
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said control information of said packet; a copying step in which said

wirel ess base station copies said packet according to a subnet of a
Wreless area to be transmitted when said packet is deternined 18 JANZG
mul ti cast determning step to be one to be broadcast or nulticast; and 36
18 JAN 2006 a wide-area transmtting step in which said wrel ess base
station wirel®sxtiomr cxererdnor t%lﬁﬁ%ﬁst@ saind QasKEtont o wharpbidad dst at i on

wihin a celloaded 147 abespmbase shatlon gartesnandingda sand ubnet of a

wirel ess ared” € comuni catron ne accor

further conprist ngp laawﬁe:aﬂsds muarasadrtarg: smepnmlftﬂﬂaeu:mamdlg, when sai d
packet is detern1n not tov&ﬁgfne t r oadcast myl ticast in said

mul ticast determ rﬂ’ o Stienp, heft orp ekaild pQEEEFmFE‘eGn Y o %5 %uni cast

to another npbidLsst Abi@RminkRigh hdensawe ogdl 2% S@bdkﬂ@bhhﬁca%att'oon and
a single transmtting step in which said wireless base station wirelessly

uni cast s sai cﬁlpa@k@t molsidied siasthar wbbhie §1hﬂ i eamg t hehlt hes s@eaddel | as
said nobile ai c [ n & one t @ _he uni cast
ﬁ%ﬁﬁi g@g % gagg gggg %&%i gﬁ;% ﬁt Hﬂ? qgflgjnqA

to sai d anot her fonin s
mobi | e comrurtn@ats omlrreule@cél@cclmﬂtmts oSaqldalpsraaketE urdchesa C@MRHciheG: a

nobi l e station determning step in which said
mobile statidn.

3. A mobile communication system according to
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 same mobile station; and

discarding means for discarding said packet when
sald sender of said packet is determined to be the same
mobile station by said mobile station determining means.

4. A mobile communication system according to
claim 1, wherein said wireless base station further
comprises mobile station determining means for
determining whether or not a mobile station other than
the mobile station having transmitted a packet to which
ID information indicating that broadcasting or
multicasting should be carried out 1s added exists
within a cell of said wireless base station; and

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

5. A mobile communication system according to

claim 1, wherein said packet transmitted/received
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nobi |l e station determ nes, according to control information of a packet
fromsaid wrel ess base station, whether or not the sender of said packet
is the same nobile station; and a discarding step of discarding said packet
when said sender of said packet is determned to be the same g IAN 2006
station in said nobile station deternmning step. 10. A nobile communication
met hod accorg%n to claim7, further conprlsugg a nobile station

at

det er m ni ng FP WHTTH sdfPL4f r s Phs @ S0t SRS WFSEher or

not a nobile ﬁa@&ﬂAWSZ@Gp§é@étoﬂe@&B@B AN Re MBI @ SEAFd ONchavig
transmtted a packet to which ID information indicating that broadcasting

or multicasti®Qyl steteremes cepdeled out is added exists mﬁthln a cell of said
Wi rel ess base station; ad st i sai d mnre €35 hase
[ % ’}Qo@lfé C{DI cast ceaDC ch ﬁa&é‘% MO SaE cell when

station stops br oadcast| ng or |ng $hi d 0 sai
it is determaoestiin gaid m@réfznst alaiian petlest NnivtGanshEpr ddptrgre ine | e

station other than said  nobile station having transmtted said packet
exists wt h,kp]et‘svgp%p cefgid 1P°W%blqt@@&ﬁmﬁr{§at iS5 She tHdE @(?(:'?orchaf%E to
claim?7, whergi d:,[g)a&ll(efp ahsdg tted/ received between said nobile
station and sald wireless base station is a packet defined by the third
| ayer of the OS| 7Tefernceomble| .cdiurl aathidre owrirhod caitri ora metdhdd e
according to communication system in a mobile communication system
comprising a wireless base station and a mobile station
which are adaptable to a network control protocol
operating on the Internet, said method comprising:

an adding step in which said mobile station adds ID
information for indicating that broadcasting or
multicasting should  be carried out to control
information of a packet to be transmitted to said
wireless base station;

a transmitting step in which said mobile station
wirelessly transmits said packet in which said 1ID
information is added to said control information in said
adding step to said wireless station;

a receiving step in which said wireless base
station receives said packet from said mobile station;

a multicast determining step in which said wireless
base station determines whether or not said packet
received in said receiving step is one to be broadcast
or multicast according to said ID information added to
said control information of said packet;

a copying step in which said wireless base station
copies said packet according to a subnet of a wireless
area to be transmitted when said packet is determined in
sald multicast determining step to be one to be

broadcast or multicast: and
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claim7, wherein said packet transmtted/received between said nobile

station and said wireless base station is an |IP packet. 13. A wrel ess base

station, adaptable to a network control protocol operating on tqi‘yﬂg@mget,
I n,

constituting

a nobile comuni cati on systemtogether with a nobi

said wirel ess base station conprising: nulticast determ ning neans for

det er m ni ng,

packet fromsad yobile sia

br oadcast or

accor di Hgdeoarpai nfloraranigit igdtedstepconty ol Wwhiathr nstaiich

[
mul T'1 ¢ast ; cop%in neans for I ai d pac

a subnet of anwitibtaesiss as@bdtpadeetraosal mvbdlvhenasabd wpatket a sell
determ ned by said nulticast determning neans to_be one to be broadcast or

bas¥LELAERSN DASEN TR At HY/ TR SRR IRANECT §£188 SPPREAN 2006

mul ticast; a

wirelessly bropdcastiditeod fRrddicasting said packet to a nobile station

within a cell

conpri sing unicast determ,ni s _for. determ ning whether or not said
LR AR R

packet is one

of a

Onst&@féger Qﬁrgfgssigid B%%%%%ag%sone Lo be
g copyrng p €

t accor&rng to

of a wireless base station corresponding to said subnet of a
wirel ess area. 14.8 A wik elresdsi s ecammitr iora tiiggor diatdiad dcdandihg  fter t her

unica bile station in the sane cel

said nobile statiop wititssai ddeaeketinisgdeseepl nefl WBetsatchimyg i ¢ash
determ ni ng nmeans not to be one to be broadcast or nulticast; wherein said
base station $3khshrEkehglpedetermndnedeaod Wi 2esePg A Pastyrosgic@stacket

to anOther'“%4lﬁhlticast in said multicast determining step, whether

or not said packet is one to be unicast to another
mobile station within the same c¢ell as said mobile
station; and

a single transmitting step in which said wireless
base station wirelessly unicasts 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
unicast determining step.

9. A mobile communication method according to
claim 7, further comprising:

a mobile 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 sender of said packet 1s 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. A mobile communication method according to
claim 7, further comprising:

a mobile station determining step in which said

wireless base station determines whether or not a mokile
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station within the same cell as said nobile station when said packet is
determ ned by said unicast determning neans to be one to be unicast to
said another nobile station. 15. A wirel ess base station accordi nb8tJN200&i m
13, further conprising nobile station determ ning neans for determning
whet her or not a nobile station other than a nobile station having
transmtted aShicker ebheni Ehanpa mabsdlrasitesiphdhediingg trrastitdedc @st i ng

or nmulticasti xSpould, be garyied gut §scadded. exi st&a\iéﬂ%l% ceéhl tof
said wireles ase station; ang st oppi ng neans 1oF st’oppi hg br adcaéﬁlng or
mul ti casti ng sewadeackitg i oiro mal dicastimdeshiohilids beletcanrmiredd byt saisd

nobi l e station,determnni means,that no bil e statjion  other than said
nobi | e statidﬂiﬂaéin§Xl?€gnsW+ BLin saidcﬁégﬁepfexﬁéﬁg\MWHH%l%ﬁ%(;gﬁﬂq. 16.
A nobil e statieq: Lonstidgiting a nobile communication systemtogether with a

wirel ess base station in claim13 adaptable to a network control protocol
operating on the |ateforRpingastepobh| whicht sead wamediesisndpas’do st tian 2006

addi ng neans add] ' r oat | for _.indicati,ng_that hroadcastjng or
it casting ShoRE obetacar a8 GR kBTt Bheraie] RRuR e ER o e O aARA Lo be
transmtted teeBRi dvlvéri el £5S Daseisicniaied ant NEdil® sialilen station
transmtting/receiving neans for wrelessly transmtting/receiving a packet
t o/ from sai d 9GF¢BREREHagECBt &PRSN T AWS %F%E%%?s@Fgﬁro¢h§&i§ald

mobile station having transmitted said packet exists
within said cell.

11. A mobile communication method according to
claim 7, wherein said packet transmitted/received
between said mobile station and said wireless base
station is a packet defined by the third layer of the
OS5I reference model.

12, A mnobile communication method according to
claim 7, wherein said ©packet transmitted/received
between said mobile station and said wireless base
station is an IP packet.

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

multicast 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 be broadcast or multicast;

copying means for copying said packet according to
a subnet of a wireless area to be transmitted when said
packet is determined by said multicast determining means
to be one to be broadcast or multicast; and

base station transmitting/receiving means for
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packet in which said IDinformation is added to said control information by
said addi ng neans. 17. A nobile station according to claim 16, further
conpirising nobile station determ ning neans for determning, accquﬂi@ﬂahﬁ
control information of a packet fromsaid wirel ess base station, é or
not. the sender of said packet is the sanme nobile station; and discarding
means for di s¢b¥el @9s by drpadrest whenor sandtiepgbingf saadd ppakledt tios a

determ ned t . { he ' stat | by.sai d. ! ti term ning
means. 18. Af%éﬁ%%% gg%ﬁ%ﬁPgE?Fgﬁnne ﬁ%%ﬁiﬁyﬂhgcﬁlgggﬁfge?%%g %ﬁ?&géﬁhtion
adapt abl e t o0 econe¢swokdimmt tol sajd ofwicrod t opRratwie bass herdat er net

constituting a nopjle conmunjcation systemtogether with a bile_ _station
communi cates with ﬁ%} %DB?F%1§?§tP6ﬁ? §5?Hloﬁe?ﬁ88r€6H€rF§igﬁ@%?rﬁﬁ%icast

determ ni ng sf@Prhdr Wi Cdin s $hi i T eh@Sgashaseqst 8k PAi Gt ermeaes, agsor ding
to IDinformation added to conttol infornation of a paCket from said
nmobi | e st ati cketewriming owhedthegai drpaciet sied donpackebe ishr oadcabe dre

i | st . hesthesai drpasket ses donpa ! e
packet accor dRBTCa EuBHAEE: aiBFoPedy Sttty T Fu% Sl eB28 Wen sai o

packet is detgifdnedbine S&t4k ot wbast sleidrphikag siepdbecbniggg by be 40
18 JAN 2006 broadcast or nulticast; and a base station
transnitting/$2t@i WG 1Ses) | detwprehning means not to be one to be

broadcast or multicast;

wherein said base station transmitting/receiving
means Wirelessly unicasts said packet to another mobile
station within the same cell as said mobile station when
said packet is determined by said unicast determining
means to be one to be unicast to said another mobile
station.

15. A wireless base station according to claim 13,
further comprising mobile station 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 base station; and

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

16. A mobile station constituting a mobile
communication system together with a wireless base
station in claim 13 adaptable to a network control
protocol operating on the Internet, said mobile station

comprising:

39



said wirel ess base station wirelessly broadcasts or mnulticasts said packet
to a nobile station within a cell of a wireless base station correspondi ng
to said subnet of a wireless area. 19. A nobile conmunication methBdAN 2006
according to claim 18, further conprising a unicast determning step in
whi ch, when said packet is determ ned not to be one to be broadcast or

mul ticast in said 2Rdingasmeadst er iPHi npddigyy sdPd wirEpesatbare dication

det ermi nes wiies hete 0o 9% 941k PALKALe {7y OBE GRS WIUGAS] LRoagOAer

nobil e station W he 'same ce as sa éréin said
Wi rel ess basecatatedn owitr etesddont rwii casfermat topacifet at pasAdat abot ey
nmobile station wthin éhe sane.cell s said nobil e station when said

packet is deterMFRHEtd bEC ofR1E Vbt R E A% S @f PR ArR%er nobil e station

in said unicast dehepii&i Ngtatesn ZQraﬁsmEthﬁggemmwﬁbi OheERIsNOG o r
according to claim 18, further conprising a nobile station determ ning
step in whichwiegtess el ssenbadstingl reaeivéner @ nesckiet hev formnataial nobil e

station other than a bhile stat.iion having.transnmited a.packet to which ID
Lo ot o Tt e T © sHadel0, AR hET PPIALRES 81 BRC Y i Ty
out is added gxtieés Wnt hiiiéh C&laidof IDsaindoMmizdliess Dasediat | 80, si¢ a

stopping step in whjch said wirel ess base station stops broadcasting or
nul ticasting SRErphciRicormbleniky sald agding theanget ernined in said

mobi l'e station dejerm Qi ng,gtep t@%%&%n””beléé“of&@ﬁ& on gt hep Jhhan jsai d
nobil e station having transmtted sal d packet exists
further comprising 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 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.

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

a multicast determining step in which said wireless
base station determines, according to ID information
added to contrel information of a packet from said
mobile station, whether or not said packet is one to be
broadcast or multicast;

a copying step in which said wireless base station
copies said packet according to a subnet of a wireless
area to be transmitted when said packet is determined in

said multicast determining step to be one to be
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within said cell. 41 18 JAN 2006 21. A nobile conmuni cation nethod in which
a nobile station constituting a nobile comrunication systemtogether with
a W reless base station adaptable to a network control protocol op@qgﬂQﬂg
on the Internet comunicates with said wreless base station, said nethod
conprising: an adding step in which said nobile station adds ID information
for indicatiireadgaslt caddaskiigps/ andticasting should be carried out to

control informati a L Lansm : ai W, [ e base

station; a nobile %?%%l%nsgggggéi%??ﬁg??éggﬁgykésgﬁggngnsqﬁﬁi&h g@ﬁghhnbile
station wirelsssdy wimsslesd s/baei wsat iarpackiate tedfInomsaiadiosdstal ess base
station including. transm ssion of sgid pacge; I n._whi,ch saig,ID I nfQrmati on
i s added to §%Hi¥aﬁﬁﬁ§%ﬂs?h$oPﬂ%f?Bn PnasBPELA8dPRGEIoPe L tR R0 IS8 4t at i on

determ ning s{epai fivBlelsSHade MU R SIELF A EIARI NG NES. sBGEOTHLRARtE O
control information of a packet fromsaid wirel ess base station, whether
or not the sendlex wirekgsbs patd@t is the sane nobile station; and a

Sender of 'sai o packt 7 TR erh o e TR s B ieeh: s b2B e 1 sard
mobi | e staticraiiet esp fudghstrekonddi sAnRy QgraniEQst CaLseRfliniagMRted
controlling §U1 which, when said packet 1is determined not to be one
to be Dbroadcast or multicast in said multicast
determining step, said wireless base station determines
whether or not said packet 1is one to be unicast to
another mobile station within the same cell as said
mobile station;
wherein said wireless base station wirelessly
unicasts 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 unicast determining step.
20. A mobile communication method according to
claim 18, further comprising a mobile station
determining step in which said wireless 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
should bhe 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 1is determined in said mobile station
determining step that no mobile station other than said
mobile station having transmitted said packet exists

within said cell.
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wi rel ess base station, adaptable to a network control protocol operating on
the Internet, constituting a conmunication systemtogether with a nobile
station to realize: a nulticast determ ning function of determ ning,
according to ID information added to control information 42 18 JAN @ORK 2006 a
packet from said nobile station, whether or not said packet is one to be

broadcast or multicast; a copying function of copying said packet according
to a subnet of a vilrel dss Bale o HIMRYRHEHE 1%d IRERCdsai @ puBkek i @

determ ned by }aiig MuLtieash JebRsFERLRIngl URCtiphh{ Pe PecORRLKhY e BROadCast
or nmulticast; and a base station transmtfting/recelving Functlon o%

wirel essly braysdeast togebrenuMtiitbast i Wirsacdspaciket soatiomopbideptsbatei on
within a cell_of_a wr ss, _base.station .correspaonding tp said,subnet of a
Wi rel ess are&*’Z%.nw%%$%grgﬁpggplc§&3tﬁ§o& & éf“%d%?rgp?i Gt&-2fbbi | e
station constddmituriig s aWbiwieicongand cayi paleS¥StBAsE0gEtAC oW, t hsaiwi rel ess
base station adaptable to a network control protocol operating on the

I nternet to MedAIqd COmpF igddidig function of adding I D information for

oot 9 oL CEAPSRRS Sl AR 00, Be Rt 1

station; a nobificernsttataron tieens minding/triegei vithg tf unbroadcalst inigr el egsl y

ransmitlingly soelvind @ Packel o/ fram sald, iy el ggg bags statien
information of a packet to be transmitted to said
wireless base station;

a mobile station transmitting/receiving step in
which 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:;

a mobile 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 sender of said packet 1s the same
mobile station; and

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

22. A program for causing a computer controlling a
wireless base station, adaptable to a network control
protocol operating on the Internet, c¢onstituting a
communication system together with a mobile station to
realize:

a multicast determining function of determining,

according to ID information added to control information
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packet in which said IDinformation is added to said control information by
said adding function; a nobile station determ ning function of determ ning,
according to control information of a packet fromsaid wreless b?P%ANZMB
station, whether or not the sender of said packet is the sane nobile
station; and a discarding function of discarding said packet when said
sender of sai@fpackeacket ddiremi feddt adhd thestahiennobiiethsmt pon tat sai d

mobi | € Stati og, gLk Ot ngs SHOcLlohe dRodeddN 500k, 24 cALEbIle
comuni cati on syStem conprising a W reless base statrton and a nobile
station which are aadepyabyeftincaiornt ofir kopguihgolsapotoeeie toparaindigheon t he

Internet; wherein said nobile station conprises: adding neans for adding ID
information fof & ritHEMRT ngTe ﬁatwﬁ%gecﬁ%rsrg?ﬁ@ &P titgééllsfnﬁé}t?ﬁolﬂhtfrbe

carried out tgac@nphekeknfiQy Mt OmiHed PACKRI AL QS i chls@NS{E dd4f G pai d
Wi rel ess base station, and nobile station transmtting/receiving nmeans for
wirel essly traweetionngd rieecdne nge dbpdekeadcadt rommsaldicastel @sd base

s added 1o said’ Sottill TRRbHbL BB AR LI e TUaRE Rerth n sai d

wirel ess basewsialéopl gopoadesstingl ér onsit led St Mhe HQ1i AEPASkERIto a

determ ni ng whether or not said packet is one to be broadcast or nulticast
mobile station within a cell of a wireless base station
corresponding to said subnet of a wireless area.

23. 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 protocel operating on the Internet
to realize:

an adding function of adding ID information for
indicating that broadcasting or multicasting should be
carried out to control information of a packet to be
transmitted to said wireless base station;

a mobile station transmitting/receiving function of
wirelessly transmitting/receiving a packet to/from said
wireless base station including transmission of said
packet in which said ID information 1is added to said
control information by said adding function;

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

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

function.

43



according to said IDinformation added to said control information of said
packet fromsaid nobile station, copying nmeans for copying said packet
according to a subnet for said packet to be transmtted when said packet
is determned by said nulticast deternmining neans to be one to b gst
or multicast, and for sending back said packet to said nobile statlon Si de
I f said mﬁreless base statlon bel ongs i.n said subnet, and base station
transn1tt|ng/rece@ﬂ ng fe né§§¢9°@roéd@§§@tn&oﬁPrﬁﬁﬁpﬂcaétlng

sai d packet tf r]1d@pi bgsgt aéﬁa%cmtlaha 33 C&ldpiafe as%ﬁ%ﬁsanﬁaa% akation
corresponding to said subnet of a wireless area. 25. A npbile conmmunication
met hod in a rsisidt@bleorirur caetwor kysorbrebnprotongl acperatésg basghet ation

and a nobile ég q:whlch are adaptable to a network control protocol

operating on 't ernet, said method 44 18 JAN 2006 conprising: an adding
step in which sal dmmtmlre ssiial in@biaddss tad iion Gomiriges:or indicating that
broadcasting or nulticasting should be carrled out to control information
of a packet to be a4Hidhi (F€ANFo kT WAKEPEss BAse infaimaticamd gor
transmtting s £ha albq_orggfy tipn t §esaid
packet in V\:hl C salﬁ(}VgE) orrnattlore\m[%s;,L ggded %ng‘i"é:al %ggﬁr % OI’ITB.tIOI’l I n

said addi ng ctrepi gd eatd m r ebetsodt atnfyrmat imr t Dcfasa ;iat:kertn ntmngbet ep in
whi ch said WItrrealnessmsltt adsEi:ostsar:;[iidorx]ar1dl.’6<"=-_tleersns1 rl]:)%ssevwlc,%t 1on, & sai d packet is

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

wherein said wireless base station comprises:

multicast determining means for determining whether
or 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 mcbile station,

copying means for copying said packet according to
a subnet for said packet to be transmitted when said
packet is determined by said multicast determining means
to be one to be broadcast or multicast, and for sending
back said packet to said mobile station side if said
wireless base station belongs in said subnet, and

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 of a wireless area.

25. A mobile communication method in a mobile
communication system comprising a wireless base station
and a mobile station which are adaptable to a network

control protocol operating on the Internet, said method
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one to be broadcast or nulticast according to said ID information added to
said control information of said packet fromsaid nobile station, a copying
step in which said wirel ess base station copies said packet according to a
subnet for said packet to be transnmitted when said packet is det egnARENNGI n
said nmulticast determning step to be one to be broadcast or nmulticast,

and in which said wirel ess base station sends back said packet to said
nobi | e stati ofPBPEESIRI5aid wirel ess base station belongs in said subnet,

and a base station,{ragafhhtLoghr eRel kg SLeR RAnthich o said Wl gee base

station wirelessly broa ts o ticasts sai acket to I'le station
within a cel Ilnﬁcﬁrr@awcmel esﬁo:baseim:ha:a@mg:or rté&-.p:ondlmgaatdrmldlfﬁubmm of a
MEPEless sares; uf@lcastlng should be carried out to control
information of a packet to be transmitted to said
wireless base station, and

a transmitting step in which said mobile station
wirelessly transmits said packet in which said 1ID
information is added to said control information in said
adding step to said wireless station;

a multicast determining step in which said wireless
base station determines whether or not said packet 1is
one to be broadcast or multicast according to said ID
information added to said control information of said
packet from said mobile station;

a copying step in which said wireless base station
copies said packet according to a subnet for said packet
to be transmitted when said packet is determined in said
multicast determining step to be one to be broadcast or
multicast, and in which said wireless base station sends
back said packet to said mobile station side 1if said
wireless base station belongs in said subnet, and

a base station transmitting/receiving step in which
said wireless base station wirelessly broadcasts or
multicasts said packet to a mobile station within a cell
of a wireless base station corresponding to said subnet

of a wireless area.
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