261 Y% Ye%E S 0/~ N 4624 F. 8 2d0® 3P G po1- 4Bdlbo P ¢

DESCRI PTI ON  Mbbi-l e -Communi cati on System ??sgugcﬁ 20 tZ P rgSMet hod

therefor, Net Iy Appar atus I ncluded in the Same, and NepwoLKpos—00
Control Met hoﬁmﬁ@mﬂmmm Field The present invent ion relates to a nobile
communi catio a resource switching nethod thereof, and a network
control apparatus “dNéf*net work control nethod included in the sane. 10
Background Art Conventional nobile comrunication systens have been

realized as infornmation providi ng pgstererroNwhi ch users operate nobile
termnals (nobile stations) so as to connect themto the Internet and

browse, vi aMdbd lpbidembet o tbds, sisteal irdasumtd OpwREEHEHEd Mt HAMV
servers. Exanples of such information providing systens include i-schene

service (semereforgnBktpoek dedtby INISpDRSONS, ThaCudednth e ISdife, ,
Di scl osure of the Invention The inventors studi ed the conventional nobile .
20 comuni catnido NegywatrdnE cartdo laMet iorbul t, have found the follow ng
probl enms. Nanely, while browsing infornmation via a nobile term nal
concer ni g Sedchnfieadattiieldpr ovi di ng service in the conventional nobile
comuni cation systens, a user cannot interchange visual information and
audi o i nf or mat i onTRAB prigsergathvert heon weflhoet tmamunabl § e Swirdnainiirg td@i ent s
even when i nages shown on a di splay becone invisible due to the
system, a resource switching method thereof, and a network
control apparatus and network control method included in
. the same.
10 Background Art
Conventional mobile communication systems have been
realized as information providing systems in which users-
operate mobile terminals (mobile stations) so as to connect
them to the Internet and browse, via the mobile terminals,
15 web information provided by WWW servers. Examples of such
information providing systems include i-scheme service
(service name) providéd by NTT DoCoMo, Inc., and the like.
. Disclosure of the Invention
The inventors studied the conventional mobile
20 communication systems and, as a result, have found the
following problems. Namely, whilebrowsing information via
amobileterminal concerninganinformationprovidingservice
in the conventional mobile communication systems, a user
cannot interchange visual information and audio information
25 with each other without manually switching contents even
when images shown on a display become invisible due to the
, VA
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user rides on a train or bus, and so forth, for exanple. In other words,
there have been no nobile comunication systens which can browsepwebspgg—oo
information itens provided by WAWVservers while swtching themin response
5 to environments in which nobile termnals are used. Al so, there have been
no nobil e conmuni cati on systens enabling contents to he automatically
switched, for exanple, when a user browsing information via anobile

terninal changesurding enrkhalssf othBresst BY ddaf 8RR, BHrbAe! . adder e
have 10 been no nobil e communi cation systens which can browse network

resources Wad e€ogwht, clibhgetfepl accardicthdroweedsentBet e Weve o5, for
exanple, in the case where provided contents are changed from vi sual

i nformat i on ol idiedt @it DEaed d08y s t B 8BS ch LSEH r S SWGEBY i v tEtdpn via a
mobile termnal 15 manually switches the network resources. For overcom ng

t he above- meriteims ek P &bl BB $ef8e POWhIDpast] hitthet ERSAte dgbtRIM i ON to
provi de a nobile comuni cati on system conprising a structure for
aut omat i Bal Ity enviinoatriend svam ows cde amsb i(ree o rnGii2Qns )a deh us2A nobi | e
comuni cations and making it possible to construct a seamnl ess network
whi ch can respondAtlsoentheonimvicabe ehargmebiandditeuh 1 ket i ¢n IBSUGTGE
swi tching nethod therefor, a network control apparatus included in the
same and a ee@Rdikgcomtalts wethwdutdbaEbradt st ddief abewenpanrt,i oned
object, the nobile comunication system according to the present invention
whenauserbrowsing informationviaamobile terminal changes
‘ the terminal for browsing information. Further, there have
10  beennomobile communication systemswhich canbrowse network
resources while switching them according to contents to be
browsed, for example, in the case where provided contents
are changed from visual information to audio information,
unless a user browsing information via a mobile terminal
15 manually switches the network resources.
For overcoming the above-mentioned problems, it is an
object of the present invention to provide a mobile
‘ communication system comprising a structure for
automatically eliminating various secams (restrictions) in
20 mobile communications and making it possible to construct
a seamless networkwhich can respond to environmental changes
and the like, a resource switchingmethod therefor, a network
control apparatus included in the same and a network control
method.

25 For achieving the above-mentioned object, the mobile

communication system according to the present invention




(N Y- f THE QL Iz
2 S8 Y ABITSE% o 4624 P. 110 FPO1-4006- 00 conprises, At 40d4st P 1
detecting neans, reporting neans, setting neans, arid switching neans. The
detecting neans detects at |least a change in an environment in whhehs80e6-00
object to be inspected exists and a change in a capability of the 5 object
to be inspected. The reporting neans notifies at one or nore apparatuses
relating to the change detected by the detecting Means of at |east a
result of the detection. The setting neans newy sets at |east' one of a

network resedhpeisard adx i NEkERt it darimg heneoN’ eepbtyihg Whahange
detected 10 by the detecting neans. Then, the sw tching neans sw tches

Lhe net wor k seesougC teaitt, i RirQf MAliith iff Miardt 0 TAeCARE@RY: i ngenddn 4 he
setting neans. In the nobile comunication system conprising’the

confi gurati aeteentsi Onedaghayehahbe QbhBEN®iIG HEdIISPRGHAEH 4P obAeldes at
| east one of a comunication termnal, transm ssion neans for a radi o area,

and transni ¢si ba hespsctaditdiistes neidver khaflge natNfdoLrESou e Reludes at
| east one of a wireless comunication channel, a transmtter/receiver, a
line w thi nokjretwios be BnsgectednuritcarepdrROHg renNey abls £iasCOMBHA cati on
termnal, an information sw tching apparatus, and an information
converting appaoatusppra tieesods et icommunichat changy sdete @ced kil ket 0 t he
present invention, the switching neans includes information 25 converting
appar at us wHiethctandgiesapstqf ag 1hesswa tradsulg off thé atatsddmirorf Or Mhie,
changi ng of nedia (sound, inage, text,
setting means newly sets at leasl one of a network resource
‘ and an information format inconformity to the change detected
10 Dby the detecting means. Then, the switching means switches
Lhe network resource and information format into a content
set by the setting means.
In the mobile communication system comprising the
configuration mentioned above, the object to be inspected
15 includes at least one of a communication terminal,
transmission means for a radio area, and transmission means
within a network. The network resource includes at least
‘ one of a wireless communication channel, a
transmitter/receiver, a line within a network, a
20 communication node apparatus, a communication terminal, an
information switching apparatus, and an information
converting apparatus.
In the mobile communication system according to the
present invention, the switching means includes information

25 converting apparatus which carries out, as the switching

of information format, changingofmedia (sound, image, text,
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network or changing of, a transmssion quality in the sane nedia such as
encodi ng schene and encoding rate. Here, the information convertpbpg-4006-00
apparatus includes, at least, a network interface section, an information
5 converting secLion, and a control section. The network interface section
transmts/receives information to/from a resource constituting a network.
The information converting section converts the format of information

captured byvdye Of t+hgs BEEOR v LAE LS 8 8 ik d P ARALNG s lds { f mat
and transmts thus converted information onto the Tnetwork byway of the

network i nt epfAce: 6 86 th@s anldRc@QAl 1 Rth 2§ /IS nEOMH Ohs aEHeerLéchirr{Eit hon
converti ng section accordi ng to an instruction from a networ contTol

section contatad ] i parkhecmnet wepkmaidohhemaivmonky §8phFatusathad aacor di ng
to the present invention successively executes a receiving step, a

det erm ni ng =&t epeasnfd a contutki RatekeRceHiztidie, BACAINMIJIGT 0
receives a detection report of at |east one of a change in an environnent

i n whi chsan ahjwentt iy beedinsqrect @8d 20 cexitsbs ardtdophanged metrweanability
of the object to be inspected fromthe object to be inspected. The

det er m ni Nng irgic¥ s erdinies: atr dreasitt e afi vie eI I EIUMNCE Bt an
information format suitable for the change specified by the detection
report receiavedekbamcehecobsettutonbe i nspasicadc. 25 e deimoraldding st ep
controls Lhe object to be inspected concerning at |east one of the
det er m ned retwakimesoseceion converts the format of information

. captured by way of the network interface section into another

10 format, and transmits thus converted information onto the
network by way of the network interface section. The control
section controls the information converting section
according to an instruction from a network control section
controlling the network.

15 The network control method according to the present
invention successively executes a receiving step, a
determining step, and a controlling step. Here, the

‘ receiving step receives a detection report of at least one
of achange inanenvironment inwhich anobject tobe inspected

20 exists and a change in a capability of the object to be
inspected from the object to be inspected. The determining
step determines at least one of a network resource and an
information format suitable for the change specified by the
detection report received from the object to be inspected.

25 The controlling step controls the object to be inspected

concerning at least one of the determined network resource
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format so that the object conforns to the detected change. The network
control apparatus realizing such a network control nethod conpr¥ses-4006-00
receiving neans, determ ning neans, and control neans for executing the 5
receiving step, determning step, and controlling step, respectively. The
resource switching nmethod of the nobile comrunication system conprising
the structure nmentioned above conprises a detecting step, a reporting

step, a. setanddnidrakeponafidrastWsbChhat shelobider dadrerdimd &3 afhdet ect s
at |east one of a change in an environnment in ﬁ%ich an object to be

i nspect ed exiestex:tand chatk@NgeThd me CaPabiddityrsf ddifar0liLeleaa Aieg
i nspected. The reporting step notifies at |east one of apparatus relating

to the changadheteaietthdik g th 1deidtidd@omansedf r@dasully eledrhie
detection. The setting step newy sets at |east one of a network resource
and an i nf demetdmdm ifher medans), cand oednty ollo idderchedgedetactiagd Bne the
detecting step. Then, the switching step switches the network resource and
i nf or mat $ on reareriwt nignt«d: ep c o etmeihy 20eset ahy tbatselling sitep,
Specifically, the switching step includes, as the switching of information
format, a streppecftictdrygi ng nedi a (sound, inmage, text, etc.) transferred
over, a network or changing a transmi ssion quality in the sanme nmedia such
as encodi ng schen®hand rescadiaey rsti€ct2ig n mdehambbi b8 cohmunmeatiilen syst em
according to the present invention arid the resource swtching nmethod
t her eof communication system comprising the structure mentioned
. above comprises adetecting step, a reporting step, a setting
10 step, and a switching step. The detecting step detects at
least one of a change in an environment in which an object
to be inspected exists and a change in a capability of the
object tobe inspected. The repor‘ting stepnotifies at least
one of apparatus relating to the change detected by the
15 detecting means of a result of the detection. The setting
step newly sets at least one of a network resource and an
information format in conformity to the change detected by
' the detecting step. Then, the switching step switches the
network resource and information format into a content newly
20 set by the setting step. Specifically, the switching step
includes, as the switching of information format, a step
of changing media (sound,; image, text, etc.) transferred
over a network or changing a transmission quality in the
same media such as encoding scheme and encoding rate.

25 In the mobile communication system according to the

present invention and the resource switchingmethod thereof,
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when a change in an environnent in use or the |ike concerning an object is
detected in any of apparatus in the nobile comunication systemgp®i-8006200
nobile termnal, an information processing apparatus connected thereto, a
5 node within a network, and a node connected to the network, the change
in environnent or the like is reported to at | east one apparatus relating
to the change, and various resources are set up in thus notified apparatus

so as to respom@nt@ontlealeve nvie®OERIManQfe theahi dkev anshmw ¢ Ghedsalhus,
the 10 nobile comunicati on system and the resource sw tching nethod

t her eof aut ometHechl ko cehtainang avash patst seaek ecteasimd oy boapphaira tiiebi | e
comuni cations, thereby making it possible to construct a seanl ess network

whi ch can r éaponelmobd leatdrarmusn Bt L ©mRERRtaN, changes. mdEd Yeriiganmbi l e 15
comuni cation system and the resource switching nethod thereof enable
"networ k seanl easdrinat ibaapirogekstineeappdirbfteseabnkiertsdothaetwar ks,
"contents seaml ess" for converting different kinds of encoding or nedia
t her ebetyeenpdecantthirv e tseark,esstl 4 orodmkbngectedossithleenkawstrikl, i ze 20
optimum /0 devices in conformty to surrounding environnents. Al so, such a
confi gur at i theefHangennl gndet ewhsn tlhangles lirke &k edporteghabdiat Vauet:
environnments in wirel ess areas, changes in environments surroundi ng
term nal s, chemngesaratusapdbiting te tdfe thamgeal sndohanges rasbnatciesn ssi on
networks, 25 changes in provided contents, and the |like. Here,
"transm ssi eieneahsWp okn atnasli e Hrkied ragfpsattus so as to respond to
. the new environment or the like and switched. Thus, the
10 mobilecommunicationsystemandtheresourceswitchingmethod
thereof automatically eliminate various Seams
(restrictions) in mobile communications, thereby making it
rossible to construct a seamless network which can respond
to various environmental changes. Namely, the mobile
15 communication system and the resource switching method
thereof enable ™“network scamless” for roaming between
different kinds of networks, “contents seamless” for
' convertingdifferent kindsof encodingormedia therebetween,
and “device seamless” for making it possible to utilize
20 optimumI/Odevicesinconformitytosurroundingenvironments.
Also, such a configuration efficiently detects changes in
electromagnaticwave environments inwireless areas, changes
in environments surrounding terminals, changes in
capabilitiesof ferminals, changes in transmissionnetworks,

25 changes in provided contents, and the like.

Here, “transmission means for a radio area” refers to
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channel for transmtting information, apparatus for transmtting/receiving
information in this channel, and the i ke. Setting paraneters ofppDe4006-00
wi rel ess conmmuni cati on channel vary 5 depending on wirel ess access schenes.
In FDVA schenme, for exanple; the wireless channel is represented by a

radio frequency. It is represented by a radio frequency and a slot nunber
in TDVA schene, and by a radio frequency and a spreading code in CDW

scheme. On the wiheredandcomhi:ARSHIISNHON ANl 108kt hidkaaRattwWay IS a
| i ne connecting comuni cation nodes, and includes various schenes such as

STM ATM arldlf\ABMthorﬁomﬂﬁpﬁa‘ifa’@tﬁB nodgo@pparnalapnliGi 16/ r e iR !
comuni cations by a Ilne and the like are included in the "transm ssion

nmeans Wt hi dindoieiandich inFUuthher chatetangr kahgsothee  inef.er s sk tigg
transm ssion. neans for transnlttlng information, for exanple, such as

Wi rel ess commtimedteren shammel wlrélaggmdotmmﬂrc@cte_lo\feréhaﬂm@_es wiAhin a
network, comuni cati on node apparatus, comrunication termnals, and the

like. |InSor rigpieod 15y bahi e Apparadass s istheineat.i ofin chyhl’fmrté,ngor
apparatus, and the like are also included in the "network resource."”
Enbodi nent s exeopriei; nghteo wihee Ipres ectianmykent § oneprbbenbedoby aorediv |y
understood fromthe detail ed description given hereiribelow These
enbodi nent s faegugineen bytwayreprésentédﬁtwaUEmhxnﬁtgquemdyEMMBash@uld not
be considered limtative of the present invention.
number in TDMA scheme, andby a radio frequency and a spreading
‘ code in CDMA scheme. On the other hand, “transmission means
10  within a network” is a line connecting communication nodes,
and includes various schemes such as STM, ATM, and WDM. A
communicationnode apparatus for carryingout communications
by a line, and the like are included in the “transmission
means withinanetwork.” Further, “networkresource” refers
15 to transmission means for transmitting information, for
example, such as wireless communication channels,
transnitters/receivers, lines within a network,
‘ communication node apparatus, communication terminals, and
the like. Information switching apparatus, information
20 converting apparatus, and the like are also included in the
“network resource.”
Embodiments according to the present invention will
become more fully understood from the detailed description
given hereinbelow. These embodiments are given by way of

25 1llustration only, and thus should not be considered

limitative of the present invention.
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applicability of the present invention will becone apparent fromthe
detail ed description given hereinafter. However, it is clear tha$oibgooe-00
detailed description and specific exanples, while indicating 5 preferred

enbodi nents of the invention, are given by way of illustration only, and
various changes and nodifications wthin the spirit and scope of the
invention will, becone apparent to those skilled in the art fromthis

detailed descriptken. fdPtBerescBBsCsf pipEI @b ihe PrAwithgs preGenk IS 2
di agram showi ng an exanple of schematic configuration of the nobile

conmuni cat i AAveyStemaiccobatbte dppdithtPEesaithe déwenié@Reskirdptd ons 2
bl ock di agram showi ng a schematic 15 configuration of the NWcontrol

section 102gihewnhénefha@rted; Ridvedets ia bkoske sl aghamishoweng jaschematic
configuration of the communication termnal shown in Fig. 1; 20 Fig. 4 is

a bl ock di agesarspewong anschepatieiccoakhgynaki, onwafiitheihalermhion
termnal shown in Fig. 1; Fig. 5is a block diagramshow ng a schénmatic
confi gurati predbrihd enbodimenas od@ntekt ingeappanat useshevan by khg. 1; 25
Fig. 6 is a table for explaining an exanple of information conversion
carried outoifni thestrdtorombindly, 8nd various changes and modifications

within the spirit and scope of the invention will become

apparent to those skilled in the art from this detailed
‘ description.

10 Brief Description of the Drawings
Fig. 1 is a diagram showing an example of schematic
configuration of the mobile communication system according
to the present invention;

Fig. 2 1s a block diagram showing a schematic

15 configuration of the NW control section 102 shown in Fig.

1;

Fig. 3 1is a block diagram showing a schematic

. configuration of the communication terminal shown in Fig.
1;

20 Fig. 4 1s a block diagram showing a schematic

configuration of the information terminal shown in Fig. 1;
Fig. 5 1is a block diagram showing a schematic
configuration of the information converting apparatus shown
in Fig. 1;
25 Fig. 6 1s a table for explaining an example of

informalion conversion carried out in the information
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showmn in Fig. 5; Fig. 7 is a chart showi ng an exanple of conmunicati on
sequence in a case (media conversion) where, in response to a CRp§9eshBhesaRBo
environment surrounding a termnal, contents 5 transmtted to the term nal
are changed fromtext information to audio information in the nobile
communi cation system according to the present invention and the resource
switching method thereof; Fig. 8 is a chart show ng an exanpl e of

comuni cat i @dnvke 3 QGuUeRSR rat v %@§ﬁth§{Qﬁkh65ﬁate of an image codec is
changed in response to a change in a wireless environnent (transm ssion

capabi lity) in theigobylies osRUAt GRS ¥el B mBEE X AiRgmiud 1128 iyEsent
invention arid the resource switching nmethod thereof; 15 Fig. 9 1s a chart

showi ng an examiheeofinCaMPdRieC aedn a TRANRIGA o) FHeFRe Whehe SR and
transm ssion neans for contents are changed in response to a Cchange in an

envi ronnent toslthangdiinGiehef FbRAbnt Burie uilinke €0FRUNL AR SHSL eM
according to the present invention and the resource switching 20 nethod
t her eof ;5 and rBngmit@eidscat e ewraliow Ingr @phaxaepl ffrof tégege roealitdicrd  a

vi deo conference enpl oying the nobile comunication system according to
t he present tbonweentiiconinBestatSelrenias €0¢ ©ObLYENgofunt hath pxertiserm25 I n
the foll ow ng, enbodi nents of the nobile comrunication systemaccording to
t he present acoeedingrtabde p¥esent invention and the resource switching

method thereof;
‘ Fig. 8 is a chart showing an example of communication

10 sequence in a case where the rate of an image codec is changed
in response to a change in a wireless environment
(transmissioncapability) inthemobile communication systen
according to thepresent invention and the resource switching
ﬁethod Lhereof;

15 Fig. 9 is a chart showing an example of communication
sequence in a case where media and transmission means for
contents are changed in response to a change in an environment

' surrounding a terminal in the mobile communication system
according to the present invention and the resource switching

20 method thereof; and

Fig. 10 is a view showing an example of image realizing
avideo conference employing the mobile communication system
according to the present invention.

Best Schemes for Carrying Out the Invention

25 In the following, embodiments of the mobile

communication system according to the present invention and
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nmet hod thereof will be explained wwth reference to Figs.! to 10. In the
expl anation of the drawi ngs, pars and constituents identical torggthsgbBeRo
will be referred to with nunerals or letters identical to each other 5
Wi t hout repeating their overlapping descriptions. Fig. 1 is a diagram
showi ng an exanple of schematic configuration of the nobile comrunication
systemaccording to the present invention. This nobile conmunication

system CONHHeSEEsoatcbAlhcA dPh¥ehKaNWOQo f E o1 Mt beP1 40168 j cation
termnals, an information converting apparatus 400 connected to the

network NWLQQfcatghce €OREEBLS tSELVerI19EauR@AGnather &F ChERH M ngs,
comruni cation term nal s i nclude a separ ate type i nfornmati on commini cati on

termnal  2%0Qa eonsid t db£8t byuén€oMmiveheathon derdd il o208 apdianpls
information term nal 300 connected thereto, and an integrated information

conmmuni cat i ok fe@iddned wiTInimevhi ehodt heytare iddiensat ed dpaetheler The
network NWL. 00 i ncl udes an NWcontrol section 102, a wireless interface

section 3104 wiatsertvire@eserivey Hhrtier faea 12 isecidedrri@fioard a gat eway
section 108; connects the communi cation term nal 200, information
converting appar&tgs 400s andizf@nimnslsowefiyein ghahm 1200 ft @chagh tatder;

and switches lines and packets for nobile comunications. The network
NWLOO may i mohnfderuend ioh o6t vor kebduehcasambhecabibnteystedn aictoranieis LAN
(either wired or wir.eless), public telephone network (either anal og or
digital), mutkelpmsentOinvention. This mobile communication system
‘ comprises, at least, a network NW100, information
10 communication terminals, an information converting
apparatus 400 connected to the ﬁetwork NW100, and a contents
server group 500. The information communication terminals
include a separate type information communication terminal
250a constituted by a communication terminal 200 and an
15 informationterminal 300 connectedthereto, andanintegrated
information communication terminal 250b in which they are
integrated together.
' The network NW100 includes an NW control section 102,
awlireless interface section 104, a service server interface
20 section 106, and a gateway section 108; connects the
communication terminal 200, information converting
apparatus 400, and contents server group 500 Lo each other;
and switches lines and packets for mobile communications.
The network NW100 may include one of neltworks such as the

25 Internet, intranet, LAN (either wired or wireless), public

telephone network (either analog or digital), mobile line

10
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packet swi tching network of PDC/ PDC-P schene or the |ike, paging network,
PHS network, and satellite communication network. Al so, the netwwsk-4HW&000
i ncludes a network connected to a plurality of routers 5 through which
packets are transmtted while being routed. The NWcontrol section 102 is
connected to the wireless interface section 104, service server interface
section 106, and gateway section 108; conprises a storage for storing

net wor k contskah P egr aﬁétwekﬁgﬁéﬂﬁlépeftéééyéﬁg 3@ # OSn 5 1Q) LQIIRUNI Gt i on
processi ng procedures, and required data; and Controls the network NWOO.

The wi rel esepayegict-acecrefbi @0 thk04 iike, cpapeatese tiotbe P earti@lk,section
102 and enables wreless comunications with the communi cati on term nal

200. The send G arviede iddmeidraices seed | gardobki s gosnectrd hetddrikhe NW
control, section 102, and has an interface function wth the information

converting appavainslddds ande WS RHchneiftaEtod puRradsy e reateway
section 108 is connected to the NWcontrol section 102, and has a gat eway
functionsw throuehpett chopatket s net o kan sk Féd).whi lies ba iblgoekudiedgr am
showi ng a schematic configuration of the NWcontrol section 102 shown in
Fig. 1. The NW c@hemi cesrttodrkckZ drsld2pisctemnéat &dgo hhasibeilpgs
concentrated at one location within the network 1.00. However, the NW
control mayiakteefbeecaratisth 008, ateraviplausakvey ioft o235 dcecsd ¢ tohsn 11063
decentralized manner (i.e., a plurality of NwWcontrol. sections may be
provi ded w ehdngtliewagt werck iNW 108, comprises a storage for storing
. neltwork control programs, programs specifying wvarious
10 communication processing procedures, and required data; and
controls the network NW100. The wireless interface section
104 is connected to the NW control section 102 and enables
Wireless communicationswiththe communicationterminal 200.
The service server interface section 106 is connected to
15 the NW control section 102, and has an interface function
with the information converting apparatus 400 and contents
server group 500. The gateway section 108 is connected to
‘ the NW control section 102, and has a gateway function with
respect to other networks.
20 Fig. 2 1s a block diagram showing a schematic
configuration of the NW control section 102 shown in Fig.
1. The NW control section 102 is depicted in Fig. 1 as being
concentratedatone locationwithin thenetwork 100. However,
the NW control may also be carried out at a plurality of

25 locations in a decentralized manner (i.e., a plurality of

NW control sections may be provided within the network NW

11
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NWL. 00 is fornmed by a plurality of routers and transm ssion |lines and the
l'i ke connecting them for exanple, the NWcontrol section may bgpp1-4006-00
constituted by the plurality of routers. 5 The configuration and operation
of the NWcontrol section 102 wll now be expl ained. The NwWcontr ol
section 102 conprises, aL least, a control section 110, a resource
managi ng section 112, a line swtching section 114, a contents nanagi ng

section 116,1¢and 1Qnhan kREOREBLLPR GANYET $iO0P: FREAG NG, %ﬂ%dlqrtlyl%f The
control section 110 controls the whole NWcontrol section 102 i'n

central i zed potiefs aAISGarddre GOMH thégcatﬂd)lahéllolK@abﬁﬁbéuﬁat&%m,
i nformati on exchanges between a plurality of function blocks connected

thereto. Furidielex-apllgqitheefiv EbRteONt 58LL1onSREYIWN LHEHiNsiHdEsy t he
resource nmanagi ng section 112 to change anounts of allocation of various

resour ces assiggnadirdlowf dsadbutdedsermnals, calls, flows, or sessions
under control or stop allocating them In addition, when conmuni cati ons

are new § startedTheheqmilguatsient o 1dfer20idmsbruehs Wie Jesawice
managi ng section 112 to allocate resources. On the other hand, concerning
termnal s, caldts,or floawsyildr reesYeorkplndietecontrol, the control section
110 instructs the line switching section 114 to switch lines for
transnmitting i nfommet iNh adrthiol tdwectiesmol k2 NPbAProse25 aar Lyagit, ld ne
switching/routing control for switching packet routing in the case of a
packet netwardktalr egotied.l]Al,se reskirce managing section 112, a line
. switching section 114, a contents managing section 116, and
10 aninformationconversionmanaging sectionl118. The control
section 110 controls the whole NW control section 102 in
acentralizedmanner. Also, thecontrol sectionl110 controls
mutual information exchanges betweenapluralityof function
blocks connected thereto. Further, as required, the control
15 section 110 instructs the resource managing section 112 to
change amounts of allocation of various resources assigned
to or used in terminals, calls, [lows, or sessions under
‘ control or stop allocating them. In addition, when
communications are newly started, the control section 110
20 instructs the resource managing section 112 to allocate
resources. On the other hand, concerning terminals, calls,
flows, or sessions under control, the control section 110
instructs the line switching section 114 to switch lines
for transmitting information within the network NW100 or

25 carryoutlineswilching/routingcontrol forswitchingpacket

routing in the case of a packet network as required. Also,

12
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orders routing control of info rmat ion signals from other networks as
required. The control section 110 instructs the contents nanaglpgo§e@@b@noo
11.6 on nedia, encoding schenes, encoding rates, and the |ike of

information 5 being communi cated or about to be connunlcated for each
termnal, call, flow, or session. Wen infornmation exchange 1is necessary
intermnals, calls, flows, or sessions under control, the control section

110 InStrUCEEé&HhﬂfﬁpFEBEhQH1ﬂKEW§é§§Q%u%ﬁwaﬁﬁﬂtﬁﬁﬁéfQﬂf%?%dﬁlon
information nmedia, 1.0 encoding schenes, encoding rates, and the like

before and salhen scervtesshen neih@ﬂl@sw&egu&raeagl Nthse6ht 881 k& ti%dn
connected to the control section 110, and orders changes in allocation of

various resquocessfresesr €Re NBHABENEL hasdi§in@sSsddei w rNeleswn kdinterface
section 104, wired/wireless information transm ssion lines within the

net wor k NWLeAcsuahgascivdriet, ehtadsiyssites | Anesheiliido f he faemadriknwhi ch
are not depicted, and apparatus for transm ssion, and anounts of

al | ocat i®Dn befi npegsoummued chakedeach dsut nad , beakbmmiihdvated sessie@ah The 20
line swtching section 114 is connected to the control section 110 and
control s opératians,afallhefgavewayssestoon Wfkn Theorhabeos eikcbhingg section
114 not only controls routing of information signals from other networks,
but al so switschesesbanesid drertmianrsd,t chillg,i 6lowsptéosamditins uheleret wor k
NWLOO 25 and carries out switching control (line swtching/routing
control) of cpatketl, rtlueiquntfrrl ezmcititeer AlAalnstahdts flleawinfb3mation
‘ conversion managing section 118 on information media,

10 encoding schemes, encoding rates, and the like before and

after conversion.

The resource managing section 112 is connected to the
control section 110, and orders changes in allocation of
various resources (resource management) such as thewireless

15 interface section 104, wired/wireless information
transmission lines within the network NW100 such as wired
transmission lineswithin the networkwhich arenot depicted,

. and apparatus for transmission, and amounts of allocation
of resources for each terminal, call, flow, or session. The

20 lineswilkchingsectionll4 isconnectedto thecontrol section
110 and conlrols operations of the gateway section 108. The
line switching section 114 not only controls routing of
information signals from other networks, but also switches
lines for transmitling information within the network NW100

25 and carries out switching control (line switching/routing

control) of packet routing for each terminal, call, flow,

13
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network. On the other hand, the contents managing section 11.6 1is
connected to the control section 110. For each termnal, call, fPow4006-00
session, the contents managi ng section 116 5 nanages provi ded contents,

i nformati on nedia, encoding schenes, encoding rates, and the |ike, and
orders nedia, encoding schenes, encoding rates, and the |ike of
information being communi caLed or exchanges information with the service
server grouprS@@saicn roamplaicise tc aretercdidkng appar atus 400 10 bywayof the
service server interface section 106 as required. The information
conversi on nmanagi g skeetéoitmed Hanids chrenechednte miweagomd raictsient ilare 110.
The informati on conversion nanagi ng section 118 detern nes whet her or not
i nf or mat i on isonvenscbedite theeuiondd dloseatienniltal , Foal dacH Sefridwalor
session, and nmanages information nedia, encoding schenes, encoding rate.-,
and t he |i keadéf,oféocandoaf tessiconversi o vdrers itarsyidet senttried tthat t he
information conversion is necessary. Al so, when necessary, the _

i nf or mat¥ on redvagerss i Te Neded)i agnsentseon 1hi® riimgtirarct sed by, 28nweydiok t he
service server interface section 106, the service server group 500 and

i nf or mat i on S€HRPELy i 8FCappadgarases00 angn timedild keeneodi pgdscisemesli.agncodi ng
rates, and the like of information being conmunicated or exchanges

i nf or mat i on eNERELEH IHISTSS  ThHeCedhhtFiad®s, omnd shailide @OdnshowatiionFi g. 1

is connected to the information term nal 300, and carries ol.lt 14
being communicaled or exchanges informationwith the service

. server group 500 and information converting apparatus 400
10 Dbywayoftheserviceserverinterfacesectionl06asrequired.
The information conversion managing section 118 is
connected to the control section 110. The information
conversion managing section 118 determines whether or not
information conversion is required for a terminal, call,
15 flow, or session, and manages information media, encoding
schemes, encoding rates, and the like before and after
conversion when it is determined that the information
" conversion 1is necessary. Also, when necessary, the
information conversion managing section 118 instructs, by
20 way of the service server interface section 106, the service
sérver group 500 aﬁd information converting apparatus 400
on media, encoding schemes, encoding rates, and the like
of information being communicated or exchanges information

therewith.
25 The communication terminal 200 shown in Fig. 1 is

connected to the information terminal 300, and carries out

14
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with the wireless interface section 104. Here, the comuni cation term nal
200 may be any of a pager, a PHS terminal, a nobile term nal (imed1dings-00
one conformng to | MI-2000) , a nobile information term nal (PDA) 5

equi pped with a comuni cation function, and the like. In particular, the
nobile termnal may be one having an email function or a function of
getting access to the Internet (e.g., an i-schene (service nane) tern na
provi ded by wNEE1lesBoSahbuni gt ideonpanytnamrclard iheet f4ed sek@ ibrg. 3 is

a bl ock diagram showi ng a schematic configuration of the conmuni cation
term nal 20Q0ghowders, theg.cdmmukhiecOowRIHerating) 2e0Nagl b@h @RI ses, at
| east, a control section 202, an antenna section 204, a network detecting
secti on 206pageirwork HIMEYCAldIng seadtbons 208mitsl andnaltaifgnahne
interface section 21.0. The control section 202 controls the whole
comuni cat i aontferming t20ATHA0A0) ¢cahsolal i 2 dcth firamerionlbermitenn@psect i on
204 is connected to the network detecting section 206 and network
comuni cat i rgusepkidons tB08, camuurhabt esnwiuetessn, 24nhd ormuriiided j orIs wit h
the wireless interface section 104. The network detecting section 206 is
connect ed t partie cedatr othegech i b Z2niared awatyebhraosediawdin@ @4 cand ldet ect s
at least one network NWOO to which the commnication termnal 200 is
connect ed. ThHachérnork eofrngitéani nd gettiiogs a2@8sar so25heodnsetrastt o t he
control section 202 and antenna section 204, and carries out
communi cat i d@s Jwir t A at~F@gte direnyvdcsonkmelsterminal provided by NTT
‘ DoCoMo, Inc. {(company name), and the like).
10 Fig. 3 1is a block diagram showing a schematic
configuration of the communication terminal 200 shown in
Fig. 1. ThecommunicétionterminalZOOcomprises,atleast,
a control section 202, an antenna section 204, a network
detecting section 206, network communicating sections 208,
15 and a terminal interface section 210. The control section
202 controls the whole communication terminal 200 in a
centralized manner. The antenna section 204 is connected
" to the network detecting section 206 and network
communicating sections 208, and enables wireless
20 communicationswith thewireless interface section104. The
network detecting section 206 is connected to the control
section 202 and antenna section 204, and detects at least
one network NW100 to which the communication terminal 200
is connected. The network communicating sections 208 are

25 connected to the control section 202 and antenna section

204, and carries out communications with at least one network

15
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the network detecting section 206. The termnal interface section 210 is
connected Lo the control section 202, and has an interface funcgp@P_¥hbB-oo
the information termnal 300. 5 The information term nal 300 shown in Fig.
1. is connected to the conmunication termnal 200, and browses contents
fromthe contents server group 500 by way of the network NWL0O. Also, the
information term nal 300 conprises a structure for detecting an

envi ronment nNigtoat WeteltelOop 8a8NBBENOKR MBtEhtihgexist Son PO EXaRl e, the
information termnal 300 can be realized if peripherals such as various

sensors, pritirelihaldispba¥sceagdct BEE2 SEaARNEHHNAEE cB0RHaH L& orltd AN
i nformation processi ng apparatus including knowmn personal conputers,

wor kst at i onsecaidn npogratdran £aspr o esisitg fe1dM Fahstsysh wstiPDARehi | e
software (including prograns, data, and the like) for realizing

i nf or mat i on inFoawadiing Serwiees efoc.he nobil e comuni cati on sysLem S
according to the present invention is installed in the information

processi®ig appar atthe. A¥dinhtibr starhlinek dicagramshownngiay scheqmtic
configuration of the information termnal 300 shown in Fig. 1. The
i nf or mat i on coanriatald 300 themabnses,i catt ilceastermd nadorong! aHelc birems332,
operation I/O sections 304, an audio 1/0 secLion 306, a visual 1/0 section
308, an envicoornrertts Zvodethet contentki sarddd, geogonhunitcatiaon dmtcdrf ace
312, .1,ocal devices 314, and a storage section 316. The control section
16 networkNW100. Also, the information terminal 300 comprises
. a structure for detecting an environment (status of
10 placement) inwhichit exists. For example, the information
terminal 300 can be realized if peripherals such as various
sensors, printers, displays, and image scanners are connected
to an information processing apparatus including known
personal computers, workstations, and information
15 processing terminals such as PDA while software (including
programs, data, and the like) for realizing information
providing services of the mobile communication system
‘ according to the present invention is installed in the
information processing apparatus.
20 Fig. 4 is a block diagram showing a schematic
configuration o7 the information terminal 300 shown in Fig.
1. The information terminal 300 comprises, at least, a
control section 302, operation I/0 sections 304, an audio
I1/0 seclkion 306, a visual I/0 section 308, an environment

25 detecting section 310, a communication interface 312, local

devices 314, and a storage section 316. The conlrol section

le
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information termnal 300 in a centralized manner. The control section 302
has an internal menmory for storing control programs such as an §£91-4006-00
(Operating system, prograns defining various processing procedures 5 and
the like, and required data; and carries out various information
processi ng operations according to these prograns and the |ike. The
operation I/O sections 304 are connected to the control section 302, and

makes it posizbl €ontHolHPUHOURRYL e OpeIfAIieNS onlhee pRERAL I BDOl / S Sections
304 10 include, for exanple, various pointing devices such as a nouse,

keyboar ds, iceageaddardetisnnend ditg EbAEES] GREITAIRIZ 0PV AESEE SntEi@zaudio 1/ 0
section 306 is connected to the control section 302 and i ncl udes, for

exanpl e, ni evapgnes: stepdakeesntaol ey ddre swhhchs Bakes i(bpReagiible to
i nput/out put 15 sounds. The visual 1/0O section 308 is connected to the

control sectsiyamen302pand riane deednifher vexasplse prvcded ieamprasedudtiei t al
canmeras, and display apparatus such as displays which mneke it possible to
i nput / oud pukndniiges 1ikee emd renmEMed detrect ang sectriien 31¢ vardemmsected to
the control section 20 302 and includes apparatus for detecting an
envi ronnent infowmath onhepikanftesmahiyonoperat hahs 30-derdiplacad, fbesexanpl e,
.such as apparatus for detecting an el ectronagnati c wave environnent,
appar at us f prodeeast and e rloikali nGFheenperahient Ii dfsoratataron 304 gre i nsi de
a train or bus, inside 25 a theater, hospital, or the like, etc.) reported
fromthe ogeangetey toddlie wondglredsseaehhensifth asdBhakesdtthpoappaiat us 17
‘ to input/output operations. The operation I/0 scctions 304
10 include, for example, various pointing devices such as a
mouse, keyboards, ilmage scanners, and digitizers operated
by users. The audio I/0O section 306 is connected to the
control section 302 and includes, for example, microphones,
speakers, and the like whichmake it possible to input/output
15 sounds. The visual I/0 section 308 is connected to the
control section 302 and includes, for example, video cameras,
digital cameras, anddisplay apparatus such as displays which
' make it possible Lo input/output images. The environment
detecting section 310 is connected to the control section
20 302 and includes apparatus for detecting an environment in
which the information terminal 300 is placed, for example,
such as apparatus for detecting an electromagnatic wave
environment, apparatus for detecting surrounding
environment information (e.g., inside a train or bus, inside

25 a theater, hospital, or the like, etc.) reported from the

outside by local wireless means suchas Bluetooth, apparatus

17
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out side brightness, and tenperature detecting apparatus. The detecting
means for detecting changes in an environnent in which the objectotoabes-oo
i nspected exists nmay al so be provided in other apparatus such as the 5
communi cation term nal 200. The conmunication termnal 312 is connected to
the control section 302, and has an interface function with the term nal
interface section 210 of the conmmunication term nal 200. The |ocal devices

314 are comeectedtéoting cort roltspesi rid®ZneaR] r&Mi zempespesiree 10
functions. The storage section 316 is storage neans such as nenory devices

| i ke RAM andieReMt ihigxegbpdirdicuiavi cete sdetectsndandats sker Heesickliaqdi sks,
and optical disks; and stores various tables, files, databases, and the

li ke for usehangesatn ausepr Dcessdmy iope béh ehe. odfedhecivd onepliceRd
communi cation term nal 250b shown in Fig. 1 is an integrated information
communi cat i exitsésmagl 21 equdPppadwiddd tiheothaet dowaed t idhesmagmiteat i on
terminal 200 and the function of information term nal 300, and conprises
const i t uent sogimmnlige ttiont texgei rf 1 2A6 . c oTine comatindiez t2Gnt tesrmired 1 30@ and
information termnal 300. In the enbodi nent conprising the. foregoing
confi gurati o, cehreedirdd et h®onéroil ngd ¢ 306 AL, | &xsd hat amiinekesace
comuni cations with the network NW0OO by way of the communication term nal
200, so as ffoncécenveidat 4125 teomceral nigntconfant sspeolomezil Dyofheheont ent s
server group 500, thereby nmaking it possible to browse the contents by 18
communication terminal 200. The local devices 314 are
’ connected to the control section 302, and realize respective
10 functions. The storage section 316 is storage means such
as memory devices like RAM and ROM, fixed disk devices such
as hard disks, flexible disks, and optical disks; and stores
various tables, files, databases, and the like for use in
various processing opérations.
15 The information communication terminal 250b shown in
Fig. 1 is an integrated information communication terminal
equipped with the function of the communication terminal
" 200 and the function of information terminal 300, and
comprises constituents similar to those of the communication
20 terminal 200 and information terminal 300.

In the embodiment comprising the foregoing
configuration, the information terminal 300 carries out
wireless communications with the network NW100 by way of
the communication terminal 200, 350 as to receive data

25 concerning contents provided by the contents server group

500, thereby making it possible~to browse the contents by

18
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i ncorporated therein. As will be showmn in detail in the followng, if a

change in an environment or the |ike concerning an object is detpeiedobgreo

in any apparatus of the nobile comunication system at |east one 5

apparatus relating to the change in environnent or the like 1is notified of
the result of detection. In thus notified apparatus, various resources are

set up so as to respond to the changed environnent, and they are

automat i cal il ipiidehastolddr ihdoypdlalteektdbagiam shoWing b8&hown
configuration of the information converting apparatus 400 shown in Fig.

1. The i nforimtdeaigonvethiengoappaiayysi 409 Hesnge fUnNcid ehvigfomerting
contents fromthe contents server group 500 15 or information froma

communi cat i @t teYeTiiale @0rddm@ g drheuieiowris NAQQ- g ine @t hel L8} wor ks
into another information format according to an instruction fromthe NW
control sectapparbHiZis Af shewiob il &icpmrun itde: ioH ekgREngNatarnvest igiek:
apparatus 400 conprises an NWinterface section 20 402, an information
convertihg seglaratuwil4elandng toniyeokhasget i wrrd6.onklte Y tH€rifiace
section 402 is connected to the service server |/F section 106 in the
net wor k NWLAG, noand itedansnthe/ resudkves ségaatsoho/ fmmhude nWiddridg ol
section 102 and contents server group 500. The information 25 converting
secti on 404 appagerinesct o timushe eWlinttesy faate sedectd ero 432 tand espatnd|
section 406, and converts information 19
to the changed environment, and they are automatically

® switched.

10 Fig. 5 is a block diagram showing the configuration

of the information converting apparatus 400 shown in Fig.

The information convertingapparatus 400 has a function

of converting contents from the contents server group 500

15 or information from a communication terminal existing in
the network NW100 or in other networks into another
information format according to an instruction from the NW

‘ control section 102. As shown in Flg. 5, the information
converting apparatus 400 comprises an NW interface section

20 402, an information converting section 404, and a control
section 406. The NW interface section 402 is connected to

the service server I/F section 106 in the network NW100,
andtransmits/receives signals to/fromthe NWcontrol section

102 and contents server group 500. The information

25 converting section 404 is connected to the NW interface

section 402 and control section 406, and converts information

19
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fed fromthe NWinterface section 402 into another information format
according to an instruction fromthe control section 406. The cppbrLokoos-00
section 406 receives an instruction concerning the 5 information conversion
fromthe NWcontrol section 1.02 by way of the NWinterface section 402,
and notifies the information converting section 404 of thus instructed
information. The information converting section 404 has at |east 10 one

function necasgails fofr thiee coyistamss gkact edmf £i9an dw fiidd Rite (fddtston
function.) of changing a transm ssion quality such as encoding schene and

encodi ng rat3 ninke sanethed aiafskmat {amcticamatseaandriungt i o) i
changing the nedia itself. An exanple of the first function corresponds to
a case wher enki e iencoftitoig thte cohti212 bittien i $06onvehkeeddnindiat of 8
kbit/s in audio nedia. Also, even in the case of encoding the sanme sound,
there are vardadumudi® encork ingesscleamesinsaperidiory aordidfranenceshe n
encoding rates and sound qualities. The above-nentioned first. function
al so 205i ncinmesnatuingt icomsreofs iconver thei NHocomt roh settwemm 102 mudi o
encodi ng schenes. An exanple of the second function corresponds to a case
where text wH#yrohtitbe N converfede sectiandidd4 nfandanconfiNamsihg it is
a function of reading out text information by use of a speech synthesizing
t echni que 25 ndormaid dn keonThetingorgedtuiot | 6Adalasio thub udes tauwsdssl wher e
audio information is converted into text information by use 20
information.
. The information converting section 404 hasg at least
10 one functionnecessary for the systemselected froma function
(first function) of changing a transmission quality such
as encoding scheme and encoding rate in the same media and
a function (second function) of changing the media itselrfr.
An example of the first function corresponds to a case where
15 the encoding rate of 12.2 kbit/s is converted to that of
8 kbit/s in audio media. Also, even in the case of encodi'ng
the same sound, there are various audio encoding schemes
‘ depending on differences in encoding rates and sound
qualities. The &above-mentioned first. function also
20 includes functions of converting information between the
audio encoding schemes. An example of the second function
corresponds to a case where text information is converted
into audio information. Namely, it is a function of reading
out text informationbyuseof a speechsynthesizing technique

25 or the like. The second function also includes a case where

audio information is converted into text information by use

20
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technique or the like. Further, wvarious information conversions such as
conversion of visual information into audio information explai nfFagitheos-00
i mge thereof can be considered. Fig. 6 is a table showing a 5 plurality
of exanpl es concerning the information conversions nentioned above. The
i nformati on converting apparatus 400 conprising the structure nentioned
above operates if it is determ ned that an information conversion is

necessary Whem L£Laigadd) Adk ot 1 Sosmune Sl i o the NWeontmptt@etion
102. Nanely, in the NWcontrol section 102, whether an information

conversi on i MRARSSAL¥riNEt DOL dof videisdolsSEcR e SH Vi § on 88 wid1onnent
or resource status in a call, flow, or session for carrying out

communi cat i A cmati oMMt catddosihebpgatdonaekbediaihg thd tinsge
determned that the information conversion is necessary in the NWcontrol
section 102,thdvfod radn dse | asthebdiéngdt hiBidact wsl b lheblepehoednio 4 he
i nformation converting apparatus 400 by way of the service server I/F
secti on 3106 .plhrerlaftyref examplas dardicatimantloé inZ6 rinatdometone rediorey sion i s
carried out for each call, flow, or session. In the information converting
appar at us 4@@&nttiltused ragpord.ed i nformati on i ndicative of the information
conversion is fed into the control section 406 by way of 25 the NW
interface sectionTé@2inAocnading tonvhusingdippaeatus ol mogmp rtilsd repnt r ol
section 406 instructs the information 21
the structure mentioned above operates if it is determined
’ that an information conversion is necessary when carrying
10 out communicalions in the NW control section 102. Namely,
in the NW control section 102, whether an information
conversion is necessary or not is determined according to
an environment or resource status in a call, flow, or session
for carrying out communications or in communications being
15 carried out. TIf it is determined that the information
conversion 1s necessary 1in the NW control section 102,
information indicating this fact will be reported to the
' information converting apparatus 400 by way of the service
server I/F section 106. Therefore, such an indication of
20 information conversion is carried out for each call, flow,
or session.
In the information converting apparatus 400, thus
reported information indicative of the information
conversion is fed into the control section 406 by way of

25 the NW interface section 402. According to thus indicated

contents, the control section 406 instructs the information
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i nformati on conversion matching the indicated contents. An exanple of the
instruction fromthe control section 406 to the informati on conuaitif®e6-00
section 404 is an indication 5 of information conversion such as one shown
in Fig. 6. The ID nunbers in Fig. 6 are those for identifying term nals,
calls, flows, or sessions. For exanple, the first exanple (1D No. 1) shown
in Fig. 6 is an information conversion corresponding to the

above- ment i eae efith sy JRGINONG 4 b theli i fH EnLESEh cb NG BONGK Ak t8BGhigon 406
instructs the information converting section 404 to convert audio

i nformati ontak 1243 cakbiit £snirBh®@st hat at 8 kbit/s. Upon this instruction, a
'sound at 12.2 kbit/s inputted by way of the NWinterface section 402 is

converted into thah @land kbbE/thd InkheuchiohMBtdwahé@MeEr kkbgisact i on
402 and then is outputted to the NW interface section 402 again. Thus

converted saoglsctd endiaforRbehBaldVertindy K8t isn s tirsans ihtted thynway of
the service server 11F section 106 to the ained termnal of the call,

flow, or5sessi onreonsespONimeeANdDshieh ds dibe ssesentdnanty 26 t hirhd
exanples (IDNos. 2 and 3) shown in Fig. 6 are informati on conversions
bet ween t extDandmbeuBdigOrig¢spObangHok:d for seeand fhungt cemuinheseas the
fourth exanple showmn in Fig. 6 is an infornmation conversion between noving
and still inoagés, Coowespondiengibost.neFsecexampliactiton fi2zstOogamplo Det ect
Chic The object to be inspected may be a change in an 22
(ID No. 1) shown in Fig. 6 is an information conversion
’ corresponding to the above-mentioned first function. 1In
10 this case, the control section 406 instructs the information
converting section 404 to convert audio information at 12.2
kbit/s into that at 8 kbit/s. Upon this instruction, a sound
at 12.2 kbit/s inputted by way of the NW interface section
402 is converted into that at 8 kbit/s in the information
15 converting section 402 and then is outputted to the NW
interface section 402 again. Thus converted sound (audio
information) at 8 kbit/s is transmitted by way of the service
. server I/F section 106 to the aimed terminal of the call,
flow, or session corresponding to ID No. 1. The second and
20 thirdexamples (IDNos. 2and3) showninFig. 6are information
conversions betwcen text and sound corresponding to the
second function, whereas the fourth example shown in Fig.
6isaninformationconversionbetweenmovingandstill images

corresponding to the second function.

25 Object to Detect Change

The object to be inspected may be a change in an

22
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environnent in transm ssion neans for a radio area. The change in

el ectronmagnati c wave environnent corresponds to a change (decregsg)-4Hm0&-00
transm ssion quality - in a case where a conmunicating termnal is noving
indoors 5 fromthe outdoors, or an anelioration of a transmssion quality
attai ned when the site of communication is noved froma |ocation. such as

a shade of a building where the electromagnatic wave is in a weak state to

a |location fUeltrdmahe rqe shde Slvohadeeharerthfsht akeofmedestoamagnatic
10 wave is inproved, for exanple. Al so, when a termnal is noved, the

el ectromagnati£dmyecof tite eRhhgeumnr€ndd tyrdrih greOMeRh 68 lendl rdRmRRCOoMe SO
weak that electronmagnatic waves in its neighboring cell. becone stronger

As a met hod cofr redgloaidd Bb RochAege (Rargesd)nid ker eheshl 98BGMafiaq iwgve 15
environment nmay be detected in the comunication termnal 200 according to

cel | deternimabi Ofs¢ alhre GORPANUBORaGingr EeERLhED 18R wimf inpeLE:
channel™ in surrounding cells) or transm ssion quality nonitoring (e.g.,
measur engnt fafom SHR duteiddds,erdoran abee diofa pidnt ofi gnalrankmalstionsi on
delay, 20 and the like). A case carrying out the cell determnation wll
now be explguanddy kmntadnled athert e polid e fcopmmundatztdes, ianmodeen | S
covered with a plurality of cells. Base stations in the cells transmt
signal s at tfhemnsard daaansm ssidn powersRaded ¢h aebpeédting Whegeernbiees
(perch channels) different from each other. In the comunication termna
200, since thlectZz®magnatic wave is in a weak state to a location such
’ as the outside of shade where the state of electromagnatic
10 wave is improved, for example. Also, when a terminal ismoved,
the electromagnatic wave of the cell currently in
communication may become so weak that electromagnatic waves
in its neighboring cell become stronger. As a method of
determining them, changes in the electromagnatic wave
15 environment may be detected in the communication terminal
200 according to cell determination (e.g., comparison of
reception levels of “perch channel” in surrounding cells)
. or transmission quality monitoring (e.g., measurement of
SIR, thebit error rateof apilot signal, transmissiondelay,
20 and the like).
A case carrying out the cell determination will now
be explained. In cellular type mobile communications, an
arca 1s covered with a plurality of cells. Base stations
in the cells transmit signals at the same transmission power

25 with respective frequencies (perch channels) different from

each other. In the communication terminal 200, since the
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channel s have been known beforehand, the NWdetecting section 206 can
detect that the optimal base station for comuni cati ons has chapged-byos-00
measuring the respective reception |levels of perch channels of a 5
plurality of base stations and conparing the results of neasurenent to
each other. In the detection of changes in a transmssion quality, on the
ot her hand, the conmunication termnal 200 neasures various transm ssion

qual ity indifgespiehdie MW perRHNEEaLHBYs 102863 Kl Beitiot@hand,
communi cations. For exanple, SIR, which is the ratio in power between

signal and igHeeNiRIRIGRtirg ddiguel voelaireddedhaehbit e opt imaile and
frame non-reception rate, which are transm ssion qualities of informtion,

so that theddd sratoron aor ashniuraies Nemy eeepidhemged ®yoae@siding ower as
the SIRis higher. According to the SIR neasured by utilizing it, changes
in an el ect myagradpectibve reagptdonenkvale det epdwrrh &hstnebheasdr enent of
the bit error rate in a pilot signal nmakes it possible to neasure

transm sSi opllwsslithhe hibade ssgnalons andi gompawhingetB8 cesuéiss dfave been
known beforehand on the receiving side, so that a transm ssion quality can
be nmeasur ed nhasudrowriudico ddubs cditlgmral is erroneously transmtted i s
verified, whereby changes in the electronagnatic wave environment are

- detected. Al so, timanseidstietidel af chiamgcssiniet DANSTAHSHOR Sival 12y,
qualities. The transm ssion delay ti.me is obtained when the tine required
for sendi ngoa& basotkarrtapheldte Fonmppasaiting teuminal 200 measures

. various transmission quality indices in tthe NW communicating
10 sections 208 duringcommunications. For example, SIR, which

is the ratio in power between signal and interference, is
uniquelyrelatedtothebiterror rate and frame non-reception

rate, which are transmission qualities of information, so

that the bit error rate and frame non-reception rate become

15 lower as the SIR is higher. According to the SIR measured

by utilizing it, changes in an electromagnatic wave
environment are detected. Also, measurementof thebiterror

. rate in a pilot signal makes it possible to measure
transmission loss. The pilot signal is a signal whose

20  contents have been known beforehand on the receiving side,

so that a transmission quality can be measured when how much

this signal is erroneously transmitted is verified, whereby

changes intheelectromagnaticwave environment aredetected.

Also, transmission delay time 1s one of transmission

25 gualities. The transmission delay time is obtained when the

time required for sending a measurement packet for measuring
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comuni cation termnal 200 to a base station and then sending back Lhis
measur enent packet fromthe base station to the comuni cation tepoinabog0Qgo
is neasured. This can also be utilized for detection since, 5 when the
el ecLromagnati ¢ wave environnment changes, the nunber of resending
operations for transm ssion nmay change, for exanple, thereby affecting the
transm ssion delay. Al so, the object to be inspected may be changes in

sur roundi ng tenvistdRMERLS derayi degmbyht heommiin daaei ®Qst &fmiddl @derys nal ,
such as a ride on a bus or train. Therefore, changes in surrounding

envi ronment @ detectted iy, anfarmt sendipyayvd clednby hesahraheet esgr@ans such
as wireless LANs, infrared communi cati ons, and Bl uetooth can becone the

obj ect to Waromspechese Jtwet W del etlel Bemmeat £00i3A6térmihel 00 is
communi cation term nal 200, and the environnent detecting section 310 in
t he i nf or matreas trexdni N@hi300aar &1 po ové dedh 1 Widdh £d0CRItadtiRiress ridy, er f aces.
Local wireless systens have been introduced into buses, trains, buildings
of |i brabi esheartthe ket kenaanalt $o whortdn v i ronsterghch dveg €0 e intaibiean
termnal 20 200 and information term nal 300 can receive signals by way of
t heir interfdcessankdengasprehrargens f ogutramsdiisg i oenwayo menise , c foreasi | y
be detected if the systemis constructed so as to notify that it is inside
a novi ng bogygampleh ddegebys adif eatding, ther tedamspliesiom idediage a buil di ng,
25 while the termnals can obtain this notification fromsignals received
by the interfacesAlgg, the object to be inspected may be changes in
. surrounding environments provided by the surroundings of
10 a terminal, such as a ride on a bus or train. Therefore,
changes in surrounding environments detected by information
provided by local wireless means such as wireless LANs,
infrared communications, and Bluetooth can become the object
to be inspected. The NW detecting section 206 in the
15 communication terminal 200, and the environment detecting
section 310 in the information terminal 300 are provided
with local wireless interfaces. Localwireless systems have
. been introduced into buses, trains, buildings of libraries
andthelike, and so forth, inwhich the communicationterminal
20 200 and information terminal 300 can receive signals by way
of their interfaces, whereas chaﬁges in surrounding
environments can easily be detected if the system is
constructed so as to notify that it is inside a moving body
such as a bus or train, for example, or inside a building,

25 whiletheterminals canobtainthisnotification fromsignals

received by the interfaces.

25
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may be changes in capabilities of a termnal such as a change froma

term nal capable of displaying high-density inmages to one incapapde-—4006-00
thereof. In this case, nodifications in the configuration 5 acconpanying
changes in termnal, capabilities can also be detected automatically in

the NWcontrol.. section 102 of the network NWO0O, the conmuni cation
termnal. 200, and the .1l.ike. Mdifications in networks in use, such as

those in a caseTweer gbfeOMihi GH | AR PRI S ﬁagn@v@@ tchahded wark having
10 a different transm ssion quality, termnal capability, or the Iike, may

becone the ehjpeetilliaike bAspeactrad.naAnsexanpse bhngli Sr6ASE teSTARG Where a
conmmuni cation termnal which can utilize both of a cellular nobile

conmuni cat i @apsySledt &b a W i@ hesh -l Siyst emaige sswé taed nbapegar t hese
different 15 networks. In the case where the comunication termnal 200 is
initially cdmeteiofat i Dg thid kesegl hobarimakbibas TCOMANCoArigNraysoam
whet her the wireless LAN system which is the other system can be
utilizeds or avabnpsngener ohrade sbyneasuning) t hepaleceptien davellsy pehe i ke
in the NWdetecting 20 section 206. In the case where the wireless LAN
system i s noeéetdedr abtemboichhey userthfer UM ¢dret wo lespeitibs D62 df amgyri ssi on
quality, capability, and the Iike while conmunications are possi bl e,
swi t chi ng (cleamwgirkg)Wl &0 cahe eomwoui céhet owdr ridieadyst @mangngtewriks). 25
Al so, changes in provided contents, such as those in the case where
contents incl udi nfopd¥iingtinngesh armtworisisin 26e, such as those in a
. case where a communication path is changed to a network having
10 a different transmission quality, terminal capability, or
the like, may become the object to be inspected. An example
of this case is one where a communication terminal which
can utilize both of a cellular mobile communication system
and awireless LAN system is switched between these different
15 networks. In the case where the communication terminal 200
is initially communicating in the cellular mobile
communication system, whether the wireless LAN system, which
‘ is the other system, can be utilized or not is determined
bymeasuringthereceptionlevelorthelikeintheNWdetecting
20 section 206. In the case where the wireless LAN system is
more favorable for the user from the viewpoints of
transmission quality, capabllity, and the like while
communications arepossible, switching (changing) iscarried
out between the systems (networks).

25 Also, changes in provided contents, such as those in

the case where contents including moving images and sounds
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including still imges and texts, can becone the object to he inspected.
In this case, changes in the provided contents can be detected ppotheoos-00
contents provided by the contents server group 500 are nanaged in 5 a
centralized manner by the contents managi ng section 116 of the network
NWLOO and the like. Notification of Change Wen an environnental change or
capability change is detect ed concerning the above -nmen Lioned object to
be 10 inspeckedwiithetetatrsthapna ahes velingUBEL L OnihsqaOtddd edxafs,t he
result of detection. Nanely, information needed after the change or
i nf or mat i on caansessme ghehss el aotioe haspseded.r eunithdd et thanaed t he
| i ke are reported to necessary apparatus and the |ike, whereby a network
resource reduoi iteée¢ profddedr ansitientisorans bee dertedt cBon fexarpkentantkange in
the environment where the object to be inspected exists or in the
capabil ity pheveded byr ¢pher tedtenam tslkeevicar miroalp 600t hee hiakedea tike
network NWLOO, or vice versa. Setup of New Environnment 20 Each apparatus or
f uncti orb t hascaotrtilededf mgheechbygehe seanresst | meesminee saad itome 1lliske, and
sets up a conmunication environnent (a wireless channel, transm ssion
means withi rE dhretwdwrkoNWLRE kinkleXhe Rakeexanpl e, when the network NWLO0O
is notified, under the control of the control, section 110 25 in the NW
control section 1BgtifhearespupfeChanggi ng section 112 reall ocates

resources, the line switching section 114 27
When an environmental change or capability change is

. detected concerning the above-mentioned object to be
10 inspected, its related apparatus or function is notified
of theresult of detection. Namely, informationneededafter
the change or information concerning the media to be used,
required quality, and the like are reported to necessary
apparlatus and the like, whereby a network resource required
15 for transmission is secured. For example, a change in the
environment where the objecl to be inspected exists or in
the capability thereof is reported from the terminal or the
' like to the network NW100, or vice versa.

Selup of New Environment

20 Each apparatus or function thus notified of the change
secures a resource and the like, and sets up a communication
environment (a wireless channel, transmission means within
anetwork, or the like). For example, when the network NW100
is notified, under the control of the control section 110

25 1in the NW control section 102, the resource managing section

112 reallocates resources, the line switching section 114

27
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satisfying required transm ssion quality, the contcntsnanagi ng section 116
i nvestigates nedia of provided contents and the |like, and the ipp@ILRHbHEN0
converting section 118 prepares for converting nedia and 5 so forth.
Switch to New Environnment Each apparatus or function having conpleted the
setup as nentioned above switches to a new comuni cation envi ronnment or
the Iike. 10 Therefore, while conmmunication environments and the |ike have
noL convent ixanalday een Wk DAkl i3 tiRSRARSE rdg@ ¥l tramiQuRAL S, the
nobi | e communi cati on system according tothée present 1 nvention and the
resource sWgh@hiing,, 1Rt Bed: tHEE 8hacAR HHARIH CBé kvexeeyhecsMdEh ng in
15 response to environnents. For exanple, switching in the sane nedia is
possi bl e i ncFUGhrav TdMesohhahtsi Anar defe toiad t aid ShEONGEL riRiidrance to
errors in the state where the transmssion quality is unfavorable, the
audi o codes donveattanged dcr ioe 1Wiet bragleaLased cammet: el Hediia izHor mtion
20 and increased information bits for correcting errors, the sound quality
i s changed isp qafter.mty to surrounding environnents, the size and
fineness of letters are changed so as to be easily seen by users, and so
forth. In additiogwitehW tehiNeg Batweenndnfferent nmedia is possible, for
exanpl e, 25 such that Vvisual information is automatically switched to
audi o i nf or mat i on Pal@napbeer st s eandungsibecene ridacknp28ted the setup

as mentioned above switches to & new communication
. environment or the like.

10 Therefore, while communication environments and the
like have not conventionally been switchable in response
to user environments, the mobile communication system
according to the present invention and the resource switching
method thereof can automatically execute switching in

15 responsetoenvironments. Forexample, switchingin the same
media 1s possible in such a manner that, in order to attain
stronger resistance to errors in the state where the

. transmission quality is unfavorable, Lhe audio codec is
changed to one with a decreased amount of audio information

20 and increased information bits for correcting errors, the
sound quality is changed in conformity to surrounding
environments, the size and fineness of letters are changed
so as to be easily seen by users, and so forth. 1In addition,
switching between different media is possible, for example,

25 such that visual information is automatically switched to

audio information when the surroundings become dark.
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effected such that contents and communicati on neans are converted and
swi tched automatically in response to changes in the capabilityrpdi-8006-00
termnal, or so as to secure and nodify resources such 5 that each function
of the network, wireless transmssion, and term nal responds to a change
fromcontents consi sting of text i nformati on alone to contents including

visual information, the apparatus, functions, and the |like can be
switched in a for %QQHEQV M AR s Q'stb@ﬁcLEGH' £&ch fdfat %@n@t%@lttes”ts
Here, one skilled in the art can readily see that the nobile conmunication

system and G I eseri@s cawibahi Reishod ret heterbrakce appd Ccaklie dhea
bi di rectional conmunications such as videophone systens. 15 An exanpl e of

oper ations efutihas ieenfliygunedespbhke t60amaMGEatiron ey Hapmaacedicry to the
present invention and the resource switching nethod thereof will now be

expl ai ned awiclhmieker enge sbo aki @9 stéure hBd bhi€3secwbarecs Ghamge in an
environnment surrounding 20 a termnal is detected, and a nedia conversion

for cont®nt ghaitseaahr fefcousn &f Ghe nc&@mamlz%n@@bngransm@@nb@,of
conmuni cation sequence In Lhe case where contents transmtted to a

termnal awmédcbhangedalrompexds vy ar oRahe8 fromudira difoeaakiierinven 25 an
optical, sensor detects that the surroundings of the termnal have becone
dar k. Here, ofi gcext combentaiad by shonwse t29 contents including visual
information, the apparatus, functions, and the like can be
. switched in a form conforming to a condition required for
10 contents.

Here, one skilled in the art can readily see that the
mobile communicationsystemandthe resource switchingmethod
thereof are applicable to bidirectional communications such
as videophone systems.

15 An example of operations of thus configured mobile
communication system according to the present invention and
the resource switching method thereof will now be explained

. with reference to Figs. 7 to 10.

(1) Case where a change in an environment surrounding

20 a terminal is detected, and a media conversion for contents
is carried out.

Fig. 7 is a chart showing an example of communication
sequence in the case where contents transmitted to a terminal
are changed from text information to audio information when

25 an optical sensor detects that the surroundings of the

terminal have become dark. Here, Fig. 7 conceptually shows

29
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to the present invention in the conmunication sequence. FirsL, the
information termnal 300 receives contents of text information #p@MEHE6_00
contents server group 500 by 5 way of the network NWLOO (step S702). e
envi ronment detecLing section 310 of the information term nal 300 detecls
an environnental change when the surrounding brightness is |lower than a
predeterm ned threshold (step 5704) . when notified of the environnental

10 change, tdig £oMd ogﬁaﬁecyie@at%% Qf i [O-SSIMP LRTORFROAOR, Sty ed in
the storage section 316 for responding to the change. Then, the control

section 302 Ri@nRalies fidn AldReldnNg various resources so as to change the
contents fromtext information to audio information according to the

referred setup 1Fiirafi-gr n@d ij@Fo rdhSRAUEsthYnal 39 CLALE De § RGH QIR 302
transmts an audio information switching request to the communication +

term nal 20Q Dy eway iafotrheteornMEnbratheNchht &ht aceeBidr ghaieand g, audi o
information switching request is sent to 20 the control section 110 of the

net wor k HWLOG vy fnah 0T efthid r ke WO c@dticgn dayayi.nal 200 (step S706). The
control section 110 of the NWcontrol section 102- notifies the contents

managi ng section The arévigbomeali Ode (GANQIGS| @RcABAJI 37 0Seifi onthkl8 to
change text information 25 to audio information (nedia conversion
i nstructi on)infantha tadloso Harstimadt S 0thelcwidles pen@nvd roffehtalli @haeaverti ng
>0 when the surrounding brightness is lower than a predetermined
. threshold (step S704). When notified of the environmental
10 change, the control section 302 refers to setup information
storedinthe storage section 316 for responding to the change.
Then, the control section 302 prepares for allocating various
resources so as to change the contents from text information
to audio information according to the referred setup
15 information.
Subsequently, the control section 302 transmits an
audio information switching request to the communication
. terminal 200 by way of the communication interface 312,
whereas the audio information switching request is sent to
20  the control section 110 of the network NW100 by way of the
communication terminal 200 (step S706).
‘'he control section 110 of the NW control section 102
notifies the contents managing section 116 and information
conversion managing section 118 to change text information

25 to audio information (media conversion instruction), and

also instructs the corresponding information converting
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server group 500 to do so by way of the service server interface section

106 (step. S708). As a consequence, the text information providedobyathe-oo

contents server group 500 is fed into the information 5 converting
apparatus 400, and this text information is converted into audio
information in the informati on converting apparatus 400 (step S710)
conversion from text infornmation to audio information in the information

converting appanaitis 400 ead beneddestrd-Jar ghblipzs00 B dH0sbexy/ &0y
converting apparatus shown in Japanese Patent

HET 5- 165486 f anitk tdertiides, sdrorer edargy Bicelhaedtorid dloesegitean stildkof the NwW
notifies the resource nanagi ng section 112 to change a

control

section 102

The
nd

Application Laid-Open No.

15 resour ce Ad tdi aohhequehwoy k tNW ttee et rEsOote: Lo r pseondeag b0 e audi o
e.g., a network resource of a line switching schene, whereby the

resour ce mamagitaptsecsépvei 13 rallbocii®sis feSOWes thet He magina oNW

si gnal ,

i ncluding a connection fromthe information converting apparatus 400 to the

t er m nal 5 ( stoepve2d S8l 2 ppantihed 00hermnaanthid heexontindgbraectiban ik10 of
the NWcontrol section 102 notifies the resource nmanagi ng section

change a w @nesy tregsolinte t audipesbufeemgbioesponditige tim fohenatidiro
wher eby the resource managi ng section

si gnal ,

112 to

112 sets and al |l ocat es

Wi rel ess resonveasifnst appa¥afusot @ e(rta553206).. Ahéeerontersiosouirees are
conpletely allocated, a 31

10

15

20

25

text information to audio information in the information
converting apparatus 400 can be effected by utilizing a
text/sound converting apparatus shown in Japanese Patent
Application Laid-Open No. HEI 5-165486, and the like, for
example.

The control section 110 of the NW control section 102
notifies the resource managing section 112 to change a
resource within the network NW to a resource corresponding
toanaudiosignal, e.g., anetworkresourceofalineswitching
scheme, whereby the resource managing section 112 allocates
resources in the network NW including a connection from the
information converting apparatus 400 to the terminal (step
S712). On the other hand, the control section 110 of the
NW control section 102 notifies the resourcemanaging section
112 to change awireless resource to a resource corresponding
to the audio signal, whereby the resource managing section
112 sets and allocates wireless resources (step S714 to step
5716) .

After the resources are completely allocated, a

31
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conpletion report is transmtted fromthe comunication termnal 200 to
the information termnal 300 (step S718) - In the information tesd D@ahos—o0o0
300, switching of resources is executed (step S720), and contents of audio
5 information are received (step S722). Also, the information term nal 300
notifies the comunication termnal 200 and the Nw control of section 102
of the network NWLOO of the switching conpletion report (step ;724). Due

to the foregeiskghreResatt oy A&thp DM Yoy Hdis @kdt rdfsh £E08Y CBSH MR €l eased
in the conmmunication termnal 200, network NWOO, information converting

appar at us 4QQmmamnd cadaRnettsnsREYEF06QQ thkePn Bd2RA tibHtthpihdheoel d
network resources in wireless channel and in lines wthin the network
NALOO (i nesswieihsmighe NW takeid £beasetod Hom 9448300} Switasihd be
above-nmenti oned enbodi ment exenplifies a case where the comunication
term nal 206 caehricefsor Balkixeau tel Nistalp 300 031, e ahgaldczednts BeusLIGS

i ndependent fromeach other, i.e., as the separate type infornmation
conmmuni cat i om fotreiatiipal apdoackseedFistepl3 722 he Ay, MEhé QR fo@MEMAILEAL | ON
20 termnal is not restricted to such a form whereas one housing in which
t he comuni ¢atrimdnatle Bmionab tdifd eisnfodremaibantieaniibal teahd nalpROPr iadlide! y

assenbl ed together, i . e . , the integrated information conmunication
term nal 25@be(Seeckrigol ¢ tiray 102e Bopé apedoak N0 o 2bhédwiCabdnghere a
change in a wireless environment (transm ssion capabi.l.i,ty) is changed,

and t he rat ecoblietage r@port (step $5724).
. Due to the foregoing operation, not only various old

10 resources are released in the communicaltion terminal 200,
network NW100, information converting apparatus 400, and
contents server 500 (step S726), but also the old network
resources inwireless channel and in lines within the network
NW100 (lines within the NW) are released (step S728).

15 Though the above-mentioned embodiment exemplifies a
case where the communication terminal 200 and information
terminal 300 are realized as housings independent from each

. other, i.e., as the separate type information communication
terminal 250a (see Fig. 1), the information communication

20 terminal isnot restrictedtosucha form, whereas one housing
inwhich the communication terminal and information terminal
are appropriately assembled together, i.e., the integrated
information communication términal 250b (see Fig. 1), may
be employed as well.

25 (2) Case where a change in a wireless environment

(transmission capability) is changed, and the rate of image
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is a chart showi ng an exanple of comruni cation sequence in the case where
a change in a wireless environment (transm ssion capability) ispsieiegt€d-og0
and the rate of image 5 codec is converted. Here, Fig. 8 conceptually shows
only the part relating to the present invention in the communication
sequence. First, the information term nal 300 receives high-rate vi sual
information contents fromthe contents server group 10 500 by way of the
net wor k NWL@Qdest 8 I8 rtel. SO, W reless channel have a high-rate

transm ssion capability. The NWcomuni cating section 208 of the

conmuni cation terfgnag 208 dedLetshowide) ahi 8xahh D8 d M cANGRMTYRIGRL on
envi ronnment when the conmuni cation quality exceeds a 15 predeterm ned

threshol d (stkepecheedin tWeesa detBelriend ch@geey ial PIPENE 4 detietindleaid on, the
control section 202 refers to the setup information stored in the storage

means W t hi ntruhemde@iwn cabalon) i ey riikade POOtEQS ahSSPROHAIRG & iliQe
deterioration. Then, according to thus referred setup 20 information, the

control Sectbdec202 poaparesdf orHetd OCRig NG RN W:ASIGUERN sS@ndS t 0
change the visual information transm ssion rate to |owrate visual
i nformat i onthieur phet, rbYawaygoftdhethdW e tcatiimgradein oin20&het he
control section 202 transmits a transnmission rate |owering request to the
25 control semmuondchiGompsaguegcehe net work NWLOO (step S806) Here, the
comuni cation term nal 200 sends an encoding rate 33
First, theinformationterminal 300 receiveshigh-rate

. visual information contents from the contents server group

10 500 by way of Lhe network NW100 (step SB802). Also, wireless

channel have a high-rate transmission capability.

The NW communicating section 208 of the communication
terminal 200 detects a deterioration in a communication
environment when the communication gquality exceeds a

15 predetermined threshold (step S804). When detecting the
environmental deterioration, the control section 202 refers
to the setup information stored in the storage means within

. the communication terminal 200 for responding to the
deterioration. Then, according to thus referred setup

20 information, the control section 202 prepares for allocating
various resources so as to change the visual information
transmission rate to low-rate visual information. Further,
bywayof theNWcommunicating section 208, the control section
202 transmits a transmission rate lowering request to the

25 control section 110 managing the network NW100 (step S806) .

Here, the communication terminal 200 sends an encoding rate
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2060LE48 98 W5BWE1r 2 NO 4624 P. 41  FPO1-4006- 00 | owering 'Pridfucti dd to
the information termnal 300 (step S808). ,The control section 110 of the

NWcontrol section 102 notifies Lhe contents managi ng section 1gfgangpge-o00
information 5 conversion managi ng section 118 to change the visual -
information to lowrate visual information, and instructs the

correspondi ng i nformation converting apparatus 400 and contents server
group 500 to do so by way of the service server interface section 106

(step 5810) .1 Aeerd kPseeHeBeeon 40 e ifirghnatienvtsalnk nf 95oratdiiy
provi ded by the contents server group 500 is fed into the information

converting saumar.atus 400, whereby the high-rate visual information is
converted into lowrate visual information in terns of encoding in the

i mage converting appacahtsod0edisiap 19813F Uoe Nec6nbLE Rl s&eeid@n obl0 of
the NWcontrol section 102 notifies the resource managi ng section 112 to

change a regaunte sMhbi Bohbhen PERTdg MM R ta o [ €6 UHE e nGFRIHMRAHi Ng to
a lowrate inage signal, whereby the resource managi ng section 112

al | ocat e5 r esomweras oM t hknaghegnadawriomMVLQ8 260 CchbepeS8dMs . vHGu0hangi ng
a wreless resource to a resource corresponding to the lowrate inmage
signal , the indotmmlticedto aowiibtef vibea Nt xtodnmot i eectdren 1h@2 meitd i es
the resource managi ng section 112 to | ower the wirel ess channel 25
t ransm ssi orthreaterrekpoely niyhirst swata f i @d aeseurtdegmappgragus seTt iaea 112
sets and all ocates wirel ess resources (step S816 34

contents server group 500 to do so by way of the service
‘ server interface section 106 (step S810). As a consequence,

10 the high-rate visual information provided by the contents
server group 500 is fed into the information converting
epparatus 400, whereby_the high-rate visual information is
converted into low-rate visual information in terms of
encoding in the image converting apparatus 400 (step S812).

15 The control section 110 of the NW control section 102
notifies the resource managing section 112 to change a
resourcewithin the network NW1l00 to a resource corresponding

' to a low-rate image signal, whereby the resource managing
section 112 allocates resources within the network NW100

20 (step S814).

For changing a wireless resource to a resource
corresponding to the low-rate image signal, the control
sectionll0of theNWcontrol sectionl02notifies theresource
managing section 112 to lower the wireless channel

25 transmission rate, whereby thus notified resource managing

section 112 sets and allocates wireless resources (step S816
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2005E5, 4 38 WB3Tso5 o 4624 P. 42 FPO1-4006-00 to step SBiHf4 aftédd
resources are conpletely allocated, a transm ssion rate | owering

conpletion report is transmtted fromthe communication term napp@P0s886-00
the information 5 term nal 300 and the network 100 (step S820). In the
information term nal 300, on the other hand, switching of resources is
execut ed, whereby contents are received as |lowrate visual information
(step S822). Due to the foregoing operation, not only various old 10
resources ang r{leased dyn the network NWLOO, information converting
apparatus 400, and contents server, 500 (step 5824) , but also the old

net vior k T esour ces aie Wi I ekessy shainel rand cdrp1ldnes, Wi 5 higcibegnet wor k
NWLOO (lines within Fhe NW a#e relegsedckgggp S826). 15 %%ough t%ﬁ

above- ment i gnee sakedicReph t 8XR il 8ofp £86 EoMR@IR ithes tahe safi tifmpe codec
is lowered, it is also applicable to nedia conversions to data having a

smal | anountsrorOftHdf 86kRLAORa BUSA &S ringxhili Mo B4 i eRe fOFoe¥AMIS Al SO,
t hough t he above-nenti oned enbodi ment exenplifies a case 20 where the

comuni cgt i @rri@nilnad 0@0@nand Henfoetmstioniter Niskalp s¥ibjare rgaltheed as
housi ngs i ndependent from each other, 1i.e., as the separate type

i nf or mat i on ie@rRNAItdah @8 rehEIN3b0, 25Rarsestid©.hahd, tdha domiergmatd on
conmuni cation termnal is riot restricted to such a form whereas one

housi ng i n 2=swhirclest hes camanteht i Wity oaht &ntls i ater rateetera® nal

are appropriately assenbled together, i.e., the integrated 35 2002= 4~ 9B
174337 O 4424Raté3visual information (step S822).

. Due to the foregoing operation, not only various old

10 resources are released in the network NW100, information
convertingapparatus400,andcontentsserverSOO(step5824),
but also the old network resources in wireless channel and
in lines within the network NW100 (lines within the NW) are
released (step S826).

15 Though the above-mentioned émbodiment exemplifies a
case where the rate of image codec is lowered, it is also
applicable tomedia conversions to data having a small amount

. of information such as text information, for example. Also,
though the above-mentioned embodiment exemplifies a case

20 wherethecommunicationterminal 200andinformationterminal
300 are realized as housings independent Irom each other,
i.e., asthe separate type informationcommunicationterminal
250a (see Fig. 1), the information communication tcrminal
1s not restricted to such a form, whereas one housing in

25 which the communication terminal and information terminal

are appropriately assembled together, i.e., the integrated
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FP6%950@%9%§7ﬁ%#%rnation comuni cation term nal 250h (see ﬂgéﬁzi),Rn49 be

enpl oyed as well. (3) Case where a change in the position of a termnal 1is
detected, and nedia and transm ssion neans for, contents 5 are gesgweiped-oo
Fig. 9 is a chart showi ng an exanple of conmunication sequence in the case
where a change in the position of a termnal is detected, and nedia and
transm ssion neans for contents are converted. Here, Fig. 9 conceptually
shows only 10 the part relating to the present invention in the

communi cat i Qi FIRHIRNCE: cEtnfnﬁh,lcbheohnte&ﬁhh@nzg@ﬂlw&qtﬂgon 1her maRal  250h
(conprising the structure shown in Figs. 3 and 4) receives ontents of

vi sual i nf oAl offeeMatshereq@nt ents server group 15 50 0 by way of the
network NWLOO (step 5602) . Here, the network NWO0Oisa network suitable

for transm tting/ regetysagndsdial chbAber IMidHNposidiondo Pac ketrmSWatichi ng
type network or the | i ke. The environment detecting section 310 of the

20 i nf or mat ligndeeaBYBHC adh@MdEdTandl t228Bniete6hsmédns efvH conRpftal change
when the change in term nal position exceeds a predeterm ned threshold

(step 56804) artheontetreéed.on of change nmay al so be effected, for exanple,
when a change the cell which terminal is |located is det ect ed by 25 a cel
determination, the&igeraiinah ceastirgsovisy awneponplé ¥ coasondicagilbes GPS, a
novenent is detected by an acceleration 36 2002 4~ 98 1703 0 NO 4624 P.
44 sequence in the case where a change in the position of a
terminal is detected, and media and transmission means for
‘ contents are converted. Here, Fig. 9conceptuallyshowsonly
10 the part relating to the present invention in the
communication sequence.
First, the information communication terminal 250b
(comprising the structure shown in Figs. 3 and 4) receives
contents of visual information fromthe contents server group
15 500bywayof thenetworkNW100 (step S602). Here, thenetwork
NW100 isanetworksuitable for transmitting/receivingvisual
information, e.g., a packet switching type network or the
o like.
The environment detecting secltion 310 of the
20 information communication terminal 250b detects an
environmental change when the change in terminal position
exceeds a predetermined threshold (step S604). The
detcction of change may also be effected, for example, when
a change the cell which terminal is located is detected by

25 acell determination, the terminal measures its own position

according to GPS, a movement is detected by an acceleration
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7 Fod -
FPSMQEOQ%E%d/ éﬁgor installed in the term nal, andsoforth.N%ﬁ@%4noﬁiﬂﬂed
of the environnental change, the control section 302 refers to the setup

information stored in Lhe storage section 316 for responding topphe-4006-00
change. Then, according to thus 5 referred setup information, the control
section 302 prepares for allocating various resources so as to change
contents fromvisual information to audio information. \Wen resources are
conpletely allocated, an audio information request signal is transmtted

fromthe 1Gen¥oa Tadt 0N O RO IR AEr hagh 22 t owhBa neAntiQdg section
110 of the network NWLOO by way of the communication interface 312 (step

S606) . Upon oifegRe \dri g iditneaitt 0 chahefelfat he e drisIS ke ek @Bal 302 theragant r ol
section 110 of the NWcontrol section 110 notifies 15 the resource

nmanagi ng secld @Reld@tt® CIRSEEE] SIESUE1GR i) BhEESOMF £ CIdIBSROHINg to an
audi o signal (step S608). Further, the control section 110 of the NW

control sectfioan resdbhdiold ftesthbe GRMRNL S TRARY D6cSL61heN 1416 AR
i nformation conversion managi ng section 118 to change 20 Information into

audi o i n$ or netficomedaswtumshifvehatibe, s ceapeddiggtirfiosoRbrepag@werting
apparatus 400 and contents server group 500 to do so by way of the service
server i nterflbacalideckitanglObr{steprbbdQ)ycesAso aa€ ors ediengee conftatd sual
i nformation provided by the contents server group 25 500 is fed into the
i nf or mat i on fecomverisiuad apgaratlrs of0Go audiichdrnifivfraratdEionan converti ng
apparatus 400, the visual 37 2002 4~ 90 17B 35~ NO. 4624 P. 45
: When resources are completely allocated, an audio
‘ informalion request signal is transmitted from the
10 information communication terminal 250b to the control
section 110 of the network NW100Q by way of the communication
interface 312 (step S606).
Upon receiving the audio information request signal,
the control section 110 of the NW control section 110 notifies
15 the resource managing section 112 to change a resource to
a resource corresponding to an audio signal (step S608).
Further, the conlrol section 110 of the NW control section
. 102 notifies the contents managing section 116 and
information conversion managing scction 118 to change
20 information into audio information, and instructs the
correspoﬁding information converting apparatus 400 and
contents server group 500 to do so by way of the service
server interface section 106 (step 5610). As a consequence,
the visual information provided by the contents server group

25 500 is fed into the information converting apparatus 400.

Inthe informationconvertingapparatus 400, thevisual
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F¢%ﬁggb@%ﬁgowﬁ%¥%rnation provi ded by Lhe contents server gﬁgdﬁzéoopi$5
converted into audio information (S612) . Also, the information converting

apparatus 400 transm Ls both audio and visual. contents to the ppowonkos-00
NWLOO (step S614) . This 5 ains at preventing information froml osing at

the tinme when sw tching network resources. Wien it is verified in the
contents managi ng section 116 of the NWcontrol section 102 that both

audi o and vi sual information itens are transnmtted, the NWcontrol,

section 10 Lrsrmafcitdie HMWEQED By SeCtdHt )2 changss pafdPsod espur ces

corresponding to the conmunication termnal 200 with respect to the

resource nanagingrtsRct iorollauand | incosmht £bw Ngise1secti omildd, MNapely, the
line switching section 114 instructs the wireless interface section 104

and gateway inlfpseatidn cboSer® iGhARGR AraTal ¢66 548064 Botiiarfiidy way
of the wireless interface section 104, the NWcontrol section 102

speci fi es a shprighaal tosBéREs td @hkhgetNb Ok L0 (SQBBUNETAS | OrrH ey m nal
250 and the like (step S618). Also, the information comruni cation term nal

20 250b sarrdiegs atit phessh t Chi Nich fp@iat i o fron Bo SOMFHY eaki Ohme Ghaginel or
the like (step S620), and receives audio information contents by way of

t hus swi t chedvidtanng] ofetivweirk SGHurddpon receiving the swi tching conpletion
report from 25 the information comunication channel 250b, the
net wor KNV\LOO car mihes: att i prosessi«d frortheoapheéhng edraanialg sWdtclimg (st ep
38 20(12* 4~ 98 17E 363 O 4624 P. 46
116 of the NW control section 102 that both audio and visual
‘ information items are transmitted, the NW control section
10 110 of the NW control section 102 cﬁanges various resources
corresponding to the communication terminal 200 with respect
to the resource managing section 112 and line switching
sectioh 114. Namely, the line switching section 114
instructs the wireless interface section 104 and gafeway
15 section 108 to change resources (step S616).
Here, by way of the wireless interface section 104,
the NW control section 102 specifies a channel allocated
o to the information communication terminal 250 and the like
(step S618). Also, the information communication terminal
20 250b carries out a switching operation for a communication
channel or the like (step S5620), and receives audio
information contents by way of thus switched channel (step
5622) .
Upon receiving the switching completion report from

25 the information communicationchannel 250b, thenetworkNW100

carriesoutprocessing for completing channel switching (step

38




FPgMQEOgEE%&7%%g%), rel eases old resources of the network Nﬁ%%é? aPTd46

instructs the information converting apparatus 400 to transmt audio
informati on al one. Thereafter, the information conmmunication terppnakogslbo
receives only audio 5 information by way of the information converting
apparatus 400 (step S628) . Here, if the information conmmrunication

term nal 250b noves out of, the service area of the network NAWOO
(hereinafter referred to as network NWL) or fails to connect with the 10

current net \we2e)NWQ0 i d o Bd deseshpcas | 80 tHet Retwbatutwiof, prapagat i on
and the |ike, conmunications can be continued by switching to another

networ k (herieistafuleess reher riegdrta tBiometvavrkr tiRy appaddtis case, w@n audio
i nformation request signal and-an NWswi tching request signal to the

network 15 N#2rame tserudid . i@ melvk Mibravi ng Thegeiaredrt he greguest
for switching to the network N2 requests the N2 to set a.resource

necessary famfeematiiosatdansniandi bAidricins It ABOL irtfcarivrld &R geErd | ng |
apparatus 400 to execute the above-nmentioned step S614 for the network N2
as wel | . 5The nt2Qnadtwor kWRa geifs thor ER060FGEL | On respessel ie aidpa rsaids ng

request, and transmts to the network NW1 notifications of the conpletion
of resource 49t tsngpasd2ehe destination to which the wrel ess
comuni cation channel is switched. The network NW having received the
notifications exedletes ihHalRS ialforaatdon commusieptb6h8tawtiroal 28Dty yi ng
out the above-nentioned step 561.6. Subsequently, the information 39
201! 2 4~ 90 nbrBs3INE dNO-th4grr P celyrea of thenetworkNW100 (hereinafter
‘ referred to as network NW1l) or fails to connect with the
10 current network NW100 due ko a deterioration in the status
of propagation and the like, communications can be continued
by switching to another network (hereinaflter referred to
as network NW2) . In this case, an audio information request
signal and .an NW switching request signal to the network
15 NW2 are sentout. ThenetworkNWlhaving received the request
for switching to the network NW2 requests the NW2 to set
a resource necessary for communications, and instructs the
. information converlting apparatus 400 to execute the
above-mentioned step S614 for the network NW2 as well. The
20 networkNW2 setsaresourceinresponse tothesettingrequest,
and transmits to the network NW 1 notifications of the
completion of resource setting and the destination to which
the wireless communication channel is switched. Thenetwork
NWl having received the notifications exXecutes the

25 above-mentioned step S618 without carrying out the

above-mentioned step S616. Subsequently, the information
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FPé%UEOH%g%d7@gﬁ%unication term nal 250 executes the aboveNﬂéﬁgﬁon%d4gtep

5620, and carries out comrunications in the above-nentioned step 8622 by
way of the network NW2. Also, in the above-mentioned step S624,¢ 006-00
inrormal' i on comuni cation 5 term nal 250b transmits a notlflcatlon o? ﬁ
conpletion of switching to the network NW2, whereby the network NW2
executes the above-nentioned step S626. The network NW2 notifies the
network NWL that processing for, conpleting the switching is executed,

wher eby t hugoRghinfii-gd 1'&%“‘!@51’!&1{\%42 Gé%xre%lu%%%e&é %QUéCﬁént-ﬂS‘HHHQ dee
above-nentioned switching process fromthe network NWL to anot her "net wor k

N2 is a nekwoik- gk el r i bGR AGmRLPEEsS! dilk w/ﬁ'ﬁtbta%%v%eh\&@rt&o';l\éﬂdbsends

an NwW smntchlng request signal to the network N2, it may al so

termnal -drisveR syé622hiig REQCESS kR W CH.d e df or At kgn copmypication
termnal 250b itself difectly transmits the NWswitching request S|gnal to

the net wor k aboviMAien$@ odedt @+epr K%2ayt thw tiefoRaa L TBeUEBmhi8ication
above-nmenti oned enbodi nent explains a case 20 where the inf ornmation

comuni cxit | @B rikehElNAlS 0858k angmyts! laz @@t i flike rsepabdt ehkyRembnbernmat i on
comuni cation term nal 250a (communication term nal 200 + information

term nal 300f ewytcalisg e thiel nzethorkd Nwappwheatbgnthe aectideq canference
system 25 A case where the nobile comunication systemaccording to the

present inverkcameks tapplbete-mentiioned cuapes®mrm: #0e2882wo4k, NRB 17a 38)
NO. 4024 P. 48
notifies the network NW1 that processing for completing the
' swiltching is executed, whereby thus notified network Nwl
10 releases resources.

Though the above-mentioned switching pfocess from the
network NW1 to another network NW2 is a network-driven
swikbching process in whi.ch the network NW1l sends an NW
switching request signal to the network NW2, it may also

15 Dbe a terminal-driven switching process in which the
information communication terminal 250b itself directly
transmits the NW switching request signal to the network

. NW2, so as to carry out switching.
Though the above—mentioned embodiment explains a case
20 wheretheinformationcommunicationterminal 250bisutilized,
the separate type information communication terminal 250a
(communication terminal 200 + information terminal 300) may
also be utilized.
(4) Application to a video conference system

25 A case where themobile communication systemaccording

to the present invention is applied to a video conference
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FPé%950H%9Bd 5 @%en1mnll now be explained in detail with rggé%é%ce t &8 Fi g.

10. Fig. 10 is a view show ng an exanple of inmage realizing a video
conference enpl oying the nobile conmunication system 5 accordingP@? iH66-00
present invention. Here, Fig. 10 conceptually shows only the part of video
conference system relaying to the present invention. Also, the follow ng
expl anation exenplifies a case where a change in termnal capability or in
transm ssion capability of a wireless areai 10 is detected, and an

encodi ng CO%%&%IEP%'L% GRS iR e%:tlalﬁiefcﬁtm 'éeﬂa%la%v'i‘tﬁﬁe‘}etﬂé%n% &/igeo
conference is held by use of a l'arge-size TV set with a party 1 n another

office conmegtedowith a VPN by way of a wireless LAN (network NA) .
Here, if one of parties of the video conference goes outdoor 15 with a

mobi | e phone, theragtwos k sNWyiie® $106w{h@@EnoéxdMie1 £BaN0Ragd RebaMTIRA
wher eby the comunication network is automatically changed fromthe

wirel ess LAY ¢1@dyebk FAWEh cetdngl d¥PINd €heHPBINILCAbhRiEn NE4 ¥DEK siaRiher
network NW2), whereas contends are converted fron1h|gh--def|n|t|on vi sual

20 i nf or gt iaeikofr@inighetbar ge Si gt Jah S etidveri iirgh- cargressirry . virsual
information for a nobile termnal. Wien a participant rides on a bus with a

mobi | e phonepncepanagny sReRERrdly ¢hangert $fdet aebathifetatad sWistehess
means such as Bluetooth installed in the bus, whereby contents 25 are
aut omat i cal ey latdver tred fHomasdent i bhoenaibnn tALsext thenffenmaidior; and
then are provided. 41 2002 4~ 98 17393 ? NO. 4624 P. 49
exXplanation exemplifies a case where a change in terminal
. capability or in transmission capability of a wireless area
10 1is detectea, and an encoding conversion is carried out.
First, it is assumed that a video conference is held
by use of a large-size TV set with a party in another office‘
connected with a VPN by way of a wireless LAN (network NwW1l).
Here, if one of parties of the video conference goes outdoor
15 withamobile phone, the network NWl is notified of the change
in terminal, whereby the communication network 1is
automatically changed from the wireless LAN (network NW1)
. to a mobile communication network (another network NW2),
whereas contents are converted [rom high-—definitiop visual
20 information for the large-size TV set to a high-compression
visual information for a mobile terminal.
'When a participant rides on a bus with a mobile phone, .
an environmental change is detected by local wireless means
such as Bluetooth installed in the bus, whereby contents

25 are automatically converted from audio information to text

information, and then are provided.

41




FPé%ﬁgog%9%d7ﬁ§%in t he foregoing, enploying the nobile con#&ﬁ%égti8n49

system according to the present 1invention enables "network seam ess" for
roam ng between different kinds of networks, "contents seam essgpdPLg4006-00
converting different kinds of 5 encoding or media therebetween, and "device
seanl ess” for nmaking it possible to utilize optinmumI1/O devices in
conformty to surrounding environnents. Here, one skilled in the art can
readily see that the nobile comunication system according to the present
invention can be @ariy €de ¥8re4bihg, Rirdi RO PN nEBIMYRILEALNLARS tSWEN as

vi deophone systens, for exanple. héer. "Enbodi nments Though the foregoing

expl anat i on sexerpl hEE688d8nGasE tHE ke s8R Ot vBRE SoRfeddls PPN work
conmuni cati on system 15 according to the present invention and the

resource swiskehilRgsmetbodrd gl €ob AR ealiirzedehRdepeasdent hutwbig sHr esent
i nvention should not be restricted to the above-nenti oned enbodi nent s.

For exanpl e»congepkisl | 86amNetbe adr capnveadihy s8¢ rhahit Neinds of
above-nmenti oned enbodi nents can be conmbined 20 together. Also, while the
above- nent i eneddgrodirnestisa eExerdbefyesn £aged Wikhe dde Mieertr gbrsection
102, wireless interface section 104, service server interface section 106,
gat eway . seciatint08it i pbesmdlicontsomtrentiizeg appihat ug /400evbdgls camt ent s
server group 500 are shown as independent network 25 resources, one skilled
in the art canfoeadithytseaintmindirey calrdvennentisonedeeapadiareitisd lean be
carried out in apparatus 42 2Uii2= 4,, YB 17a * NO. 4624 P. 50

in the art can readily see that the mobile communication

. system according to the present invention can be carried
10 out in bidirectional communications such as videophone
systems, for example.

Other Embodiments

Though the foregoing explanation exemplifies a case

where embodiments of the mobile communication system

15 according to thepresent invention and the resource switching
method thereof are realized independently, the present
invention should not be restricted to the above-mentioned

. embodiments. For example, one skilled in the art canreadily
see that the above-mentioned embodiments can be combined

20 together. Aiso, while the above-mentioned embodiments
exemplify a case where the NW control section 102, wireless
interface section 104, service server interface section 106,
gateway section 108, information converting apparatus 400,

and contents server group 500 are shown as independent network
25 resoufces, one skilled in the art can readily see that the

above-mentioned embodiments can be carried out in apparatus
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FP%%UEOg%E%&7§%MvhiCh anyparts of these constituents are cggﬁ%%éd Roé@ther

as appropriate. Though the above-nenti oned enbodi nent exenplifies the
service, system schene, and the like of NIT DoCoMo, Inc. 5 (company40es8edo
, It is also applicable to services, systens, schenmes, and the |ike of
ot her conpanies having simlar functions. Further, though the
above- nenti oned enbodi nent exenplifies the procedure of allocating new
resources and 10 releasing old resources, one skilled in the art can
readi |y see ihhaticihhhoulr rawnghegeaqaitsiterin teharmebnbinadwWdRitess area
or network NW its transm ssion rate or the encoding rate of contents to
be communi calkedpparphd aclkanged al one as required. 15 Fromthe foregoing
explanations, it will be obvious that the present invention may be varied
in many ways. Suclhouahitdie apsvarrenat ohedenyraradadessmal Iepastuee from
the spirit and scope of the invention, and all such nodifications as
woul d be obwieatvd cleg enetshi, | kedemn,t hadathe at £k ¢ b &N DoZdMog lIevd .ncl uded
within the scope of the following clains. Industrial Applicability In the
present b nvdrbimpanyasanent iicnéd absweyprilfiablehvi sannerds] sylsdreges,
concerning any object is detected in any of apparatus of a nobile
comuni cat i eeheystsemanel ¢-he 25ilke nobi behéer pbmphnian hafréngatsiion J@rocessi ng
apparatus connected to the termnal, a node within a comrunication 43

[ funcltions.

| Further, though the above-mentioned embodiment

' ‘ exemplifies the procedure of allocating new resources and

10 releasing old resources, one skilled in the art can readily
see that, without changing a physical channel in a wireless
area or network NW, its transmission rate or the encoding
rate of contents to be communicated can be changed alone
as required.

15 From the foregoing explanations, it will be obvious

that the prescnt invention may be varied in many ways. Such
_variations are not to be regarded as a departure from the
. spirit and scope of the invention, and all suchmodifications
!

as would be obvious to one skilled in the art are intended

; 20 to be included within the scope of the following claims.
Industrial Applicability

In the present invention, as mentioned above, if an

environmental change concerning any object is detected in

any of apparatus of a mobile communication system, e.g.,

25 a mobile terminal, an information processing apparatus

connected to the terminal, a node within a communicalion
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ZO%gLEim &%lﬂﬁAH*Kl 4624 P. 51 FPO1-4006--00 network, a ng%é6g%nn%cééd to

the network, and the like, aL |east one apparatus relating to the change

is notified of the result of detection, whereby various resourcgsyfL£y8€8Loo
up and switched in thus notified apparatus so as to respond 5 to a new
environment. This automatically elimnates seans (restrictions) resulting
from changes in comruni cation environnent and term nal capabilities and

the |like, whereby a seam ess network is constructed with respect to

various enyhQorent al n6hangssneNed®l o thhenBiRsent, Laverid onxd0 gnables
"network seanl ess" for roam ng between different ki nds of networKks,

“contents seanisessnef BppeeAYALt tATatdhET €6 e kinkisgOfi LaeRdiMG Pl redi a
t her ebet ween, and "device seanless” for naking it possible to utilize

opti mum |/ @ndevbesti df CHItidyY, WheSeyouRdh Bdseryss @PE@NtS-e KotAl SO,
t hough the conventional nobile comunication system have failed to

aut omat i cal hy, switehi €apFdnirt #hueMo eN¥i QP AN sbhes like dsparrsponse
to user environnents, t he pr esent invention can automati call Yy execute

switching ite &esPERSE ire Rt ONTRALSautbhiel€all guslinies da shassame 20
medi a can al so be switched. Further, the present invention enables
switching hekween cdiibhenentes®t fiog afidonl sharmieas ih pessublieatqomodi fy
apparatus and functions in a formconformng to conditions under which
contents arenvégonmett 20d 4% 20hE2=cdpabill1¥x442hdNOChedbdde PwhiaZeby

a seamless network is constructed with respect to various
. environmenltal changes. Namely, the present invention

10 enables “network seamless” for roaming between different
kinds of nctworks, “contents seamless” for converting
different kinds of encoding or media therebetween, and
“device seamless” for making it possible to utilize optimum
I/0 devices in conformity to surrounding environments.

15 Also, though the conventional mobile communication
system have failed to autométically switch communication
environments and the like in rcsponse to user environments,

. the present invention can automatically execute switching
inresponse toenvironments. Different qualities inthesame

20 media can also be switched.

Further, the present invention enables switching
between different media, and alsomakes it possible tomodify
apparatus and functions in a form conforming to conditions

under which contents are required.

25
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FP%%QEO%%E%67@£%3NB 1. A nobile comunication systen1conpygéﬁ%%: P51

detecting neans for detecting at |east one of a change in an environnent in
whi ch an object to be inspected exists 5 and a change in a capappbity00k-00
said object to be inspected; reporting neans for notifying one or nore
apparatuses relating to said change detected by said detecting neans of at
least a result of said detection; setting neans for newy setting at |east
one of a network 10 resource and an. information format in conformty to
said change detected by said detectigipamrans; and sw tching neans for
switching said network resource and information format into a content set

by said setting neans.mdbile AckRbhlea€oBAUSYEAENOACKYSTEMhgecording to
claim 1, wherein said object to be inspected includes at |east one of a

comuni cation ter defalct ihigalsahs INdELAAE 1H8lath leak@thie dfed chaite
transm ssion neans within a network. 3. A nobile comunication system

accor di ng tarchai dhv2fodmenPeleihiThl 8n e IEdK teEQU BEpd ML AIdRS SAHls | east
one of a wireless comunication channel, a transmtter/receiver, a line

W t hin asnetamar K, cloarcgdnmiuing catp 251 Node odppat atdis)e ctat 6 osanimspaid tesd ;
termnal, an information sw tching apparatus, and an information
converting appar atrgpor2ind. ndanslfidrencomiyvihgairne b rayst € mpapaeatdiseg t o
claim 1, wherein said switching nmeans includes information 45 2002= 4~ 98
17043~ NO. 46241PRnp3o said change detected by sald detecting means
of at least a result of said detection:
' settingmeans fornewlysettingat least oneof ane.twork
10 resource and an information format in conformity to said
change detected by said detecting means; and
switching méans for switching said network resource
and information format into a content set by said setting
means.
15 _ 2. A mobile communication system according to claim
1, wherein said object to be inspected includes at least
one of a communication terminal, transmission means for a
. radio area, aﬁd transmission means within a network.
3. A mobile communication system according to claim
20 1, wherein said network resource includes at least one of
a wireless communication channel, a trénsmitter/receiver,
a line within a network, a communication node apparatus,
a communication terminal, aninformationswitchingapparatus,
and an information converting apparatus.

25 4. A mobile communication system according to claim

1, wherein said switching means includes information




FP&MJEOQ%B%d7@éﬁLerting apparatus which carries ouL, as saN%‘@&ﬂtcﬂiéé of

information format, at |east one of changing of nmedia for information
transferred over a network and changing of a transmission qualifygbei®ggnog
the same nedia. 5 5. A nobile comunication system conprising: a network,
having a resource, for transferring information to be transmtted/received
by a nobile termnal; a network control section for controlling said
network; and 10 an information converting apparatus, as information

format sw t CRynR@ HEBARS aWFHi'art%%pﬁyﬁtichocjanQégaéLil_Q,n ad IANY eiiedrawey said
network, for carrying out at |east one of changing of nedia for

i nformati on Jiff aRRIAd AV &lormii d SeWide b IanYA iGly &£ mARFE SSi on
gquality between 15 the sane nedia in accordance with an instruction from

sai d networde CORELPMaseEhi PPanbfefr BBRIYS GORBURLEAR! LAR VSIS AGFor di ng
toclaim 5, wherein said informati on converting apparatus conprises: a

network i nt gr frace skRGHidh fRialdd y nsadnt ithe reef Wi 4.nformation to/from
a resource constituting sald network; an information converting section

for converting a sformehnosilbntensahientcant yyedeinheorpghi sahgnet wor k
interface section into another format, and sendi ng out thus converted 25

information to saikd RESWUERE GoNSingd Ukl NgeS@idcapt Wb K by anederofinsai d
network interface section; and 46 2 Lc 2t 4n YB 17a 44f} NO 4624 P. 54
information to be transmitted/receivedby amobile terminal;
anetworkcontrol sectionforcontrollingsaidnetwork;
"’ and
10 an information converting apparatus, as information
format switching means with respect to information
transferred over said network, for carrying out at least
one of changing of media for information transferred over
said network and changing of a transmission quality between
15 the same media in accordance with an instruction from said
network control section.
6. A mobile communication system according to claim
. 5, wherein said information converting apparatus comprises:
2 network interface section for
20 transmitting/receiving information to/from a resource
constituting said nelwork;
an information converting section for converting a
formatof informationcaptured throughsaidnetworkinterface
seclion inlto another format, and sending out thus converted
25 information to said resource constituting said network by

way of said nelwork interface section; and
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FP%%UEOQ%9%d7§4@%ntrOI section for controlling said infornﬁgf@%4 c%néérting

section in accordance wth an instruction from said network control

section captured through said network interface section. 5 7. APEsO4H6E-00
swi tching nethod for a nobile comunication system said nethod

conprising: a detecting step of detecting at | east one of a change in an
environnent in which an object to be inspected exists and a change in a
capability of said object to be inspected; 10 a reporting step of notifying

one or nore appar at ¢sasroflekatitAgnt Fosaicdnehanga ndetsasiied nby reaitd ofet ecti ng
step of at least a result of said detection; and a setting step of newy

setting at leastraiagobeatieohwnkactesaunee anth am iinfanridion frafmt in
conformty to said 15 change detected by said detecting step; and a

swi t chi ng stsepi dofieswbtRhidgr 5@l dorativnr kapbeaeeHcehrangh Saiil nefteiorat i on
format into a content set by said setting step. a. A resource swtching
met hod for dntreliflee 2@ctdrmuni cati on system according to claim7, wherein
said obj ect to be inspected includes at | east one of a comunication
termnaly transm §si on Arearsoliarea swdicahdnga, mabdodt r&nsmassimobinteans
‘within a network. 9. .A resource switching nethod for a nobile 25
communi cat i comsysieatdonosgistgnt, 0 saliai methothetogipr isdind : net wor k resour ce
includes at | east one of a wireless 47 2002= 4P, 96 1704 5~ NO. 4624 P. 55
a detecting step of detecting at least one of a change
in an environment in which an object to be inspected exists
. and a change in a capability of said object to be inspected;
10 a reporting step of notifying one or more apparatuses
relating to said change detected by said detecting step of
at least a result of said detection: and
asettingstepofnewlysettingat least oneof anetwork
resource and an information format in conformity to said
15 change detected by said detecting step: and
a switching step of switching said network resource
and said information format into a content set by said setting
| . step.
8. A resource switching method for a mobile
20 communication system according to claim 7, wherein said
object tobe inspectedincludesat lcast oneof a communication
terminal, transmission means for a radio area, and
transmission means within a network.
9. A resource switching method for a mobile

25 communication system according to claim 7, wherein said

network resource includes at 1least one of a wireless
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FP&O-%O%JEG-Q%G 7@é$ﬁmni cation channel, a transmtter/receiver ,No'a46I2fl neP'vvi5t5hi n
a network, a communication node apparatus, a conmunication termnal, an

information switching apparatus, and an information converting @ppa+a)086-00
5 10. A resource switching nethod for a nobile comrunication system
according to claim7, wherein said swtching step includes a step of
carrying out, as switching of said information format, at |east one of
changi ng of nedia for information transferred over a network and changi ng
of 10 a tranumusdicanignadtidyné, ke 93 tTRai/aecklivel,nel Woe kit ol
met hod conprising the steps of: receiving a detection report of at |east
one of a changetwbpkan erimonetidmnsdiechppar obhefrta tombanikepaecined
exists and a change in a capability of said object to be inspected 15
from sai d olyjeaati nfad ,beahnsipetd ey t et erswinichdnat bppstabae, ofard nanwor k
resource and an information format suitable for said change specified by
sai d det ect iimforepdibn eoeiveed ihomppairdtay.ect to be inspected; and 20
controlling said object to be inspected concerning at |east one of said
det ermi n2d net wor ROr.esodr ceeandrcaf arwigtdhdmg f metrhbdsofdhata saibd lebj ect
conforns to said detected change. 12. A network control. nethod according
to clai mllcomvarieatisai ¢oifjeactadchbinqispectbalinng) udbsratnl eaid one 25
of a conmunication termnal, transmssion neans for a.radio area, and
transni ssi oswihtahs mgi $hem imaiedss & .54 0002y i r9BoLT346 sR1INChi4G24 P. 56
of said information format, at least one of changing of media
. for information transferred over a network and changing of
10 a transmission quality in the same media.
11. Anetwork control method comprising the steps of:
receiving a detection report of at least one of a change
in an environment in which an object to be inspected exists
and a change in a capability of said object to be inspected
15 from said object to be inspected:
determining at least one of a network resource and an
information format suitable for said change spvecified by
‘ said detection report received from said object to be
{
inspected; and
20 controlling said object to be inspected concerning at
leastoneof saiddeterminednetwork resource and information
format so that said object conforms to said detected change.
12. A network control method according to claim 11,
wherein said object to be inspected includes at least one

25 of a communication terminal, transmission means for a radio

area, and transmission means within a network.
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F"%®¥?4g%éﬁ&gﬁﬂ@i A network control nethod according to clgpﬁ6£ﬂ, Pmﬁérein

said network resource includes at |east one of a wreless comunication
channel, a transmitter/receiver, a line within a network, a conppti<abbgloo
node apparatus, a 5 conmunication termnal, an information sw tching
apparatus, and an information converting apparatus. 14. A network control
apparatus conprising: receiving neans for receiving a detection report of

at | east one of a change in an environnent in which an object 10 to be

i nspected exists and aachengsrk kohigapakickhion akcsaidngobb asta 119 10E
i nspected fromsaid object to be inspected; determ ning nmeans for

det er ni ni ng wile rle@as ts aqe neftwd Metredyda s AWty AN lidisy Bd YJ¥ fpr mat
suitable for said change specified by said detection report received from

said 15 objuweeieleasbecnnapeetedonaslagosl | od HRas e cAddltdng sSai d
object to be inspected concerning at |east one of said determ ned network

resour ce and iinef ermatinon hetmwairkso at hamimiid a0tjoec horlenfa@iEs-a the ,sai d
detected change. 20 1.S. A network control apparatus according to claim
1.4, whebei mrogaiud iahjtéon terninnahspadireih ired iuteswatcheas tppama tofs ,a
conmmuni cation termnal, transm ssion neans for a radio area, and
t ransm ssi oangeans Inifolrma td onetoworvertlitly Appetosdnids .cont rol  appar at us
according to claim 25 14, wherein -said network -resource includes at |east
one of a wirel esidcomirunétiadrbncehanokl appatatmsntonerisece: ver, 49
receiving means for receiving a deteclion report of
. at least one of a change in an environment in which an object
10 to be inspected exists and a change in a capability of said
object to be inspected from said object to be inspected;
determining means for determining at least one of a
network resource and an informaltion format suitable for said
change specified by said detection report received from said
15 object to be inspected; and
control means for controlling said object to be
inspected concerning at least one of said determined network
. resource and information format so that said object conforms
to salid detected change.
20 15. A network control apparatus according to claim
14, wherein said object to be inspected includes at least
one of a communication terminal, transmission means for a
radio area, and transmission means within a network.
16. A network control apparaltus according to claim

25 14, wherein said network resource includes at least one of

a wireless communication channel, a transmitter/receiver,
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20%9“225 @&9%8”%/ 47r NO 4624 P, 57 FPOL-4006-00 a line vviNQ'h416t2|4a ETetS\]vor K,
a communi cati on node apparatus, a communication termnal, an information
sw tching apparatus, and an information converting apparatus. Fp®D-4006-00

a line within a network, a communication node apparatus,
acommunication terminal, an information switchingapparatus,

and an information converting apparatus.




