FPOL- 4006- 00 DESCRI PTI ON Mobi | e Communi cati on System Resource Swi tching

Met hod therefor, Network Control Apparatus Included in

t he Sane, and

Net work Control Method 5 Technical Field The present invention relates to
anmobi | e comuni cation system a resource sw tching nethod thereof d¥315b6—00
network control apparatus and network control nethod included in t%e
sane. 10 Background Art Conventional nobile comuni cati on systens have been

realized as information providing systens in which users

operate nobile

termnals (nobile stations) so as to connect themto the Internet and
browse, via the nobile termnals, 1 Lpformation provided by WW
BRI tN

servers. Exanples of such informt ng systens

i ncl ude i-schene

service (seryice na provided b T DoCoMo, Inc.,. and.the ljke. ti

b1 50l osur & oMAHELS nVEHERBHCThEOPNSURESTSs SRORLBHCE h S roara HEFRASD | e
20 conmuni catj.on systens and, as resylt, have found the, follow n

orobl o, Nardigr YA S RGTACar ARPRGA Ciea 104 HOgE: 40t Enfi peRe.
concerning an inpformatio roovi di service in the conventional nobile
comuni cat i or?récg eeﬁ?é‘?r]%rhfg'@?m]cirﬁ%iﬂoé nt er change visual information and
audi o i”fgr”f¥ééﬁhf§%fMﬁj1 %?ch ot her wi thout manually sw tching contents

even iel

The present inventionrelates toamobile communication

system, a resource switching method thereof,

and a network

contreol 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} provided by NTT DoCoMo, Inc.,

Disclosure of the Invention

and the like,.

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



when i mages shown on a di splay becone invisible due to the 1 FPOL-4006-00
surroundi ng darkness, the user rides on a train or bus, and so forth, for
exanple. In other words, there have been no nobile conmunication systens

whi ch can browse web information itens provided by WNW servers .éé;”4 00
switching themin response 5 to environnments in which nobile ter 19Pe-
used. Al so, there have been no nobile conmunication systens enabling

contents to be automatically switched, for exanple, when a user browsing

i nformationvia anobile term nal changes the term nal for browsing
information. Further,.there have 10, been no quile co ni cation systens

whi ch can br oWEeF HHRNF & dATdNG7 e SNENTP BT ik FehiHy 2t heft A Qo PdiSig2Pe
contents to be r ed, for ex le, in.the case re ovi ded contents
are changed f?%ﬂ?VﬁgﬁaIOFnﬁﬁﬁWBiggn 1 %ﬁﬁﬁ?)wqﬁé%qggaﬁfﬁPkaﬁﬁlg??“anaser
browsing information via a npbile t%rnin |, .15 nmnual |y §¥At§hes %he net wor k
resour ces. FJFCRHVET cOMTRGLEAEEBSYELFBITY COR OBPETE WG 11 5CHh2 4B ect of
t he present invention t oV a nobil e . _conmunicati system conpri sing a
T e or LY BRaYE ey i e R R e SrL et o SRRl FEEPORRE T 20
nmobi |l e co ni cati ons and nmakjng it possible to construct a seanl ess
net:/vork mﬁ?gh%%a#‘FJe%‘ﬁHﬁ?Pq% Jéh&fﬁbﬂﬁéﬂ‘?%ﬂ%h%‘?@%na ﬁgafﬂeu’ls? e, a resource
swi tching nmethod therefo a qstwo%k con%%g* a Earatus i n¢l uded tn t he sane
and a networ k cont foiSe mENREE N BSETLRAMAR I CRBRHBAGE HORt F REATSh] ect
the nmobile

enabling contents tobe automatically switched, for example,

- whenauserbrowsing informationvia amobile terminal changes

s,

the terminal for browsing information. Further, there have
10 beennomobile communicationsystemswhich canbrowse network

resources while switching them according to contents to be

browsed, for example, in the case where provided contents

are changéd 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 seams (restrictions) in

20 moblle communications and making it possible to construct
a seamless networkwhich can respond to environmental changes
and the like, a resource switchingmethod therefor-, anetwork
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



comuni cati on system according to the present invention 2 FPO1l-4006-00
conprises, at |east, detecting neans, reporting neans, setting neans, and

swi tching neans. The detecting nmeans detects at |east a change in an
environment in which an object to be inspected exists and a chang P¢T_§O _00
capability of the 5 object to be inspected. The reporting neans notifie QP
one or nore apparatuses relating to the change detected by the detecting
means of at least a result of the detection. The setting nmeans newly sets

at | east one of a network resource { and an information format in conformty

to the change detected 1% Qg tQﬁ detecting neans. Then t@e sSwi_t chi ng neans

switches theCRBYTOTR®t eSourc® Hnd §ﬁ£8FhéﬁPoW%%ﬂ%ﬁuf?%?B FEoMENS 7 set by

th tti ._In_th bi | pcati i Si th

conf | gur at | ono R P EnBa=aB6vEndt RE GBI AR T5oBe | nepEcreloC BB at

| east one of 0 ni.cation _termnal., transm ssion nean adi Q area,
fehenes her hal

f
and transniss . T .39%§&£ﬁ%?e?ﬁérHEFﬁBFHJ?ggﬁﬁgéﬂ?P (des at
o i e B R e e S Bl s 208 6rha8ee afh 4 AR T S Bt o
t i |, i nf t] . i1t chi t . d i nf or ti
conver ti ng apBAIStReC PR YRGBT e AOMEAPCar  oh TSRS APBLEOPE Ty OFF t he

present L vent o d ey UL 00 SIS L nehuges LILOLITHY 0L 2 5P 1 S
detecting means of at least a result of the detection. The
setting means newly sets at least one of a network resource

( andan information format in conformity to the change detected
10 Dby the detecting means. Then, the switching means switches
the 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 gommunication 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,



of information format, changing of nedia (sound, imge, text, 3

FPO1-4006-00 etc.) transferred over a network or changing of a transm ssion
gquality in the same nmedia such as encodi ng schene and encoding rate. Here,
the information converting apparatus includes, at |least, a network

interface section, an information 5 converting section, and a contgFgli-4006-00
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 by way of the network
interface section into another 10 format, and transmts thus converted

i nformation opte, $E%an@?é%@é&cR%M@in%EwBQ%cﬁ?&M@ﬁ&lhgkﬁ?J@EsnéﬁggbqglnThe

cont rol section controls the information converting section accor gto

an instructiog,d1pfy 8nNel\0ike &%'atlraoéuéﬁ%ts'éi{bo feiﬂ% 58hkhBhid'enBEHYR

The network control” nmethod according to the pres i nvention succe§5|vely

executes a recefyi nge3lePrhd i ndeRaFi n%ﬁ@?tlﬁtg%#a%dso#ﬁbﬂ?d

Here, the recel vi ng step receives a detection re of at eas of a

change in an g@vggﬁgqenta Y %‘bfi@ am Rkl t 9aLri bASP Qfegnﬁgrﬁ t%ﬁ and a

change in a capability of t e object to be |nspected ron1t ject to be

i nspect eds Th&ﬁ@éﬁ%ﬂd‘@@ct%ﬁp deherm se@iﬁe @Ee Ofn @ HSEWEE by the

resource and an ornmati on format SUItab e for ange specl

detection reppgicfesed Vs 1 M {416 b €€ r d Qe Pl d “ﬁ??&fﬁ&'tlgé {88 rom

controlling step controls the object to be I nspected
a resource constituting a network. The information

converting section converts the format of information
( ) captured by way of the network interface section into lanother

10 format, and transmits thus converted information onto the
network byway of the network interface section. The control
section controls the information c¢onverting 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 inwhichanobject 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 resozllrce 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



concerning at | east one of the determ ned network resource 4 FPOL-4006-00

and information format so that the object confornms to the detected change.

The network control apparatus realizing such a network control rmnethod

conpri ses receiving nmeans, determ ning nmeans, and control neans for

executing the 5 receiving step, determning step, and controlling sp@P.4006-00
respectively. The resource switching nethod of the nobile comrunication
system conprising the structure nentioned above conprises a detecting step,

a reporting step, a setting 10 step, and a switching step. The detecting

step detects at |east one of a change in an environnent in which an object

LO be i nspect gy exi &5, Anth2 f‘cfﬁﬂ}ﬂf d' thd Ctafiﬁx %c%f bAoA &G +h
ei nspect ed. e reporting step notifies at eas one “of "app aratus relatlng
to the changeygeg &dckpayni@e 11?& dﬁ%‘%%k'ﬂcg Eﬁ@%loggﬁagrgﬁ%te \8/\%;&*2

det ecti on. The se Sets ast “on ource

and an '”for&fi‘éﬁr ﬁ&% i3 S:MQ?ﬁﬁPcEPr@%EP{o&O {sﬂgﬁ?ggg?egsgs% Ay, ot he

detecting step I NQ Ep SW resou(ce and

| nformation f(ﬁ’%ﬂ@fmirﬁc m%%%e”tan'ae‘él‘fé’n@zoof%e?ﬁet '}%rs Jéé’@tfﬁcﬁ EBe - ion

SpeC|f|caIIy, ing s udes sSwtching o

f t te : f d
format. <t gl BlanaLen, e (oRun e herionely) pensterred
encodi ng SCthﬁg%QQkPPSPQE“Q rate. 25 In the nobile conmunication system

according to
The resource switching method of the mobile

communication system comprising the structure mentioned
{ above comprises a detecting 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 reportingstep notifies 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.) fransferred
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,



present invention and the resource swi tching nethod thereof, 5 FPOL-4006-00
as nentioned above, when a change in an environnent in use or the like
concerning an object is detected in anyof apparatus in the nobile

communi cation system e.g., a nobile termnal, an information pragessid@os-00
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 respond to the new environment or

the | ike and syighadne E“A%ovrehe hnB0kA & GO P AL RURLEMANG sLhe

resource SMAt |ngneth0 thereo aut omat I mnate varil ous seans

(restrictionsy, i npemblc% %ﬂbB acttl%edee@é/c@&aﬂgn ofgggékgkﬁsto

construct a seamnl ess network respond to vario ronment a

changes. ”%]ﬁ/ th {}ﬁo% ESmﬂnﬁPg‘&E‘E'iBhC?iéPé}nslésgze %btﬂ% E@Eﬂgﬁ% Teon

sw tchi ng net enab net wo seam € roam ng
di fferent Kki e i fferent
ki nds of ean%§ng or &é %§€ % and dé%?%%e§g§%1£ﬁéPgFg L maki ng

; t leszfllrrglntestr%% 'let%l n2 r?@Ew Ia(n% Qe%{bé}gfcdﬁh @g@ &ggt %ot Iqeﬁ%;_,gundu ng

such a con |gurat|on errticlien ects C angeé In

el ectromagnat, Wﬁ‘éﬁgﬁ% LOTEAL AR o emarfsa%eBspi 0GES, 2N east

envi ronnents surroun term na anges 1 n capabl tres of ermnal s,

fihﬁgges in tr&@%ﬁ%&%@uge}é‘f’é{‘fm t%%ﬁ@%%?gé!‘ M LYLIGEuEPLEN Fea@Nd the

are set up in thus notified apparatus so as to respend to

R ~

the new environment or the like and switched. Thus, the
10 mobilecommunicationsystemandtheresourceswitchingmethod
thereof automatically eliminate various seams
(restrictions) in mobile communications, thereby making it
possible to construct a seamless network which can respond
to wvarious environmental changes. Namely, the mobile
15 communication system and the resource switching method
thereof enable “network seamless” for roaming between
different kinds of networks, “contents seamless” for
convertingdifferent kindsofencodingormediatherebetween,
and “device seamless” for making it possible to utilize
20 optimumI/Odevicesinconformitytosurroundingenvironments.
Also, such a configuration efficiently detects changes in
electromagnaticwave environments inwireless areés, changes
in environments surrounding terminals, changes in
capabilitiesof terminals, changes in transmissionnetworks,
25 changes in provided contents, and the like.

BHere, “transmission means for a radio area” refers to



Here, "transmi ssion neans for a radio area" refers to 6 FPOL-4006-00 a

W rel ess communi cati on channel for transmtting information, apparatus for
transmtting/receiving information in this channel, and the |ike. Setting
parameters of the wireless comunication channel vary 5 dependi ngr®01-4006-00
w rel ess access schenes. In FDVA schene, for exanple, the wrel ess channel

is represented by a radio frequency. It is represented by a radi o frequency
and a slot nunber in TDVA schene, and by a radi o frequency and a spreadi ng
code in CDVA schene. On the other hand, "transm ssion neans 10 within a

network® is g |ipe-&pagect 'cBQunﬁﬁ'i‘.E‘al‘E'l%%t' GhA1Rdes, raRd NGRS VARG OUS

schenes such as STM ATM VDM conmmuni cati on node apparatus for

carrying out ;¢GIPNIGA, ons aﬂya?a’bhi‘e god th@cﬂdﬂ%@nﬁ&ﬁd‘ﬁﬁé@@f‘vi the

"transm ssion neans W thin net wor Further, "network resource" ?efers

15 Lo {ransmissinnmans f6r Lka0SHddng | b pnaﬁhen LI, ©GgRL gagSuch as

W rel ess communi cati on chann transmtters/recel vers

netvork, COmMLEALLON DPUGIAPNAL ALYSssCABRMNIAALI O CELAALS, god, the

li ke. Infor tion swtching apparatus, 1nformtion 20 convertlng app ratus,

and the |gke d%rﬁ%n%h%% bACl peed. s 8 é&@eséﬁ NEIMN S e%ﬁ“?ﬁﬁfx o S
re y understood from

accor di ng to tne present | nvention w | becone no

the detail ed et i1k vgly@lrbgser&w&@émswéﬁge%@he%ﬂ%ycs? A Lafhven by

way of 25 illustration only, and thus shoul d not” be consid
frequency. It is representedby a radio frequency and a slot

number in TDMA scheme, and by 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. 2

communicationnode apparatus for carryingout communications

by a line, and the like are included in the “transmission

means within anetwork.” Further, “network resource” refers

15 to transmission means for transmitting information, for

example, such as wireless communication channels,

transmitters/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 illustration only, and thus should not be considered

limitative of the present invention.



limtative of the present invention. 7 FPOL-4006-00 Also, further scope of
applicability of the present invention wll becone apparent fromthe

detail ed description given hereinafter. However, it is clear that the
detailed description and specific exanples, while indicating 5 p:ﬁjoelr r‘ﬁ 6-00

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

detailed | description 10 Brief Description of the Drawings Fig. 1is a
di agram showi ng an

h t bi |
communi cati on syst Sé)(fcg?‘l&l tr? %CF%%E)}‘?;%& gg’gﬁltlg h&gﬁ%yoﬂf H‘% gﬁoe%§85 bl ock
shoan 1 Fg. eanfifogle%ﬁi%eg%% <CERPBF S5 droBoe B e isELon " 107
f t t t 1; .20 Fi 4 |
bl ock d agr arSF0 %533%%%&! Swee%%%“,;{-,% %ﬁf‘e@rr the¥i hrgicte bheter mi nal
shown in Fig. bl ock. di agram show ng

confi gur at i orij%?- CLip ﬁoﬁlf i O TOVET t i TSP ‘at u‘%”sﬁ%vvrﬁnﬁihcﬁbngl;

5 preferred embodiments of the invention, are given by way
of illustration only, and various changes and modifications
within the spirit and scope ¢f 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 1is a Dblock diagram showing a schematic
15 configuration of the NW control section 102 shown in Fig.
1;
Fig. 3 1is a Dblock diagram showing a schematic
configuration of the communication terminal shown in Fig.
1;
20 Fig. 4 1is a block diagram showing a schematic
configuration of the information terminal shown in Fig. 1;
Fig. 5 is a block diagram showing av schematic
configuration of the information converting apparatus shown
in Fig. 1;
25 Fig. 6 is a table for explaining an example of

information conversion carried out in the information



25 Fig. 6 is a table for explaining an exanple of information conversion

carried out in the information 8 FPOL-4006-00 converting apparatus shown

in Fig. 5; Fig. 7 is a chart showi ng an exanpl e of conmuni cation seguence

in a case (nedia conversion) where, in response to a change in a@kpp1-4006-00

environment surrounding a termnal, contents 5 transmtted to the term nal

are changed fromtext information to audio information in the nobile

comuni cati on system according to the present invention and the resource

switching nethod thereof; Fig. 8 is a chart show ng an exanpl e of

comuni cat i or&on%gr%gg%eg&f,airgtgsc%%mp%e Etihge rate of an inage codec is

changed in response to changé in a wreless environnment (transm ssion

capability) in thegagbid j HSUM e r dj ] ent

invention and the re éurgescgyn\ngi?%%?% %@%o%‘ %Sﬁ‘ég%‘gﬁwr{%‘?ﬁ‘g?ma”

showi ng an e’&ﬁe@'eﬁc f jgoaminiscat b am; S eQURNGE. iidh 3 fRSE Wef eré%%ﬁsé‘.”d

transm ssion ns fof contents areé changed I'n respons€ to a change in an

envi r onmment j ] j Sqﬁ%:[mgi'-l heation m

accordi ng tot?%[e&%}?hggéeﬁ?‘ %\%ﬁ%ﬁgﬂﬂngiﬁg the res&dlfgc%(egg\n}ﬁ?%%lgﬁg %é&?r% hod

ther eof; and (EilgondQrled @, YheW et N0, A0 EXAE Al LEROS dRALIALAG, 8
enpl oyi ng 't he nobi Ing to the

vi deo conference e conmuni catl on system accor

present i_“Ve’%toi U 1Be St SEMIBSH Ofn CBLEYRBS: P! LRGSO systen

according to the present 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 1in a wireless environment
(transmissioncapability) inthemobile communication system
according to the present invention and the resource switching

method thereocf;
i5 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 therecof; and
Fig. 10 is a view showing an example of image realizing
avideo conference employing themobile communicat-:ion 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



25 In the follow ng, enbodinents of the nobile comunication system
according to the present invention and 9 FP01-4006-00 the resource
switching nethod thereof will be explained with reference to Figs. 1 to 10.
In the explanation of the drawings, parts and constituents identical to
each other will be referred to with nunerals or letters identicalrm -eaedhs-00
other 5 without repeating their overlapping descriptions. Fig. 1 is a

di agram showi ng an exanple of schematic configuration of the nobile
comuni cati on system according to the present invention. This nobile
communi cati on system conprises, at |east, a network NWO0O, information 10
comuni cat i orcHeLkBERBkEe Ak HdHIHIFREBBJCORVEsS T BE 1 1apP ks rAROweepnect ed
to the network NWLOO, and a contents server group 500. The infornmation
CO”“U”'Cat'O&éﬁﬁﬁaﬂﬁéﬁoEﬁ@%L@D@o@O&epih@Hééﬁﬁ&hﬂéﬁfﬁﬁBEHﬁﬂa&9&%9Hg§9t'0”
termnal 250a constituted by a communi cation termnal 200 and an 1

information teymifNaind080690NEaEAHEs! NRIL{tA caandahi aLear aitedr iwyor NBLi on
comuni cation term nal 250b in which they are integrated together. The

net wor k. NWLOG-d fcd mide s oafi Vi GRBERDL §2atdtd ri02dendi bl &l £aachnbendace
section 104, a service server interface 20 section 106, and a gateway

section 168; .gameet %éﬁ’éﬁh@i@f@“ﬂﬂéﬁ“&ﬂeﬁﬂ&?ﬂ% #eript 5RBL I on converting
apparatus 400, and contents server group 5 to each other; and swtches

lines and packets fmarg.mbikeaCQIEYPGALhONSng TACREIMYDE ko AVMORmBRY &nCl ude
one of networks such as the
configuration of the mobile communication system according
to the present invention. This mobile communication system
{ comprises, at least, a network NW100, informatioh
10 communication terminals, an information converting
apparatus 400 connected to the network NW100, and a contenté
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,

a wireless 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 contenté server group 500 to éach other:

and switches lines and packets for mobile communications.

The network NW100 may include one of networks such as the

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

telephone network {either analcg or digital), mobile line

10



25 Internet, intranet, LAN (either wired or wireless), public telephone
network (either analog or digital), nobile line 10 FPOL-4006-00 sw tching
net wor k/ mobi | e packet sw tching network of PDC/ PDC-P schene or the like,

pagi ng network, PHS network, and satellite conmmunication network.rpisyodfego
network NWO0O includes a network connected to a plurality of routers 5

t hrough whi ch 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 Helomik £ OR Yo ri/APHANTR PREFERTS sGReEhE YigNOn ¥ aLLeYS f;
conmmuni cati on processi ng procedures, and required data; "and contro t he

net wor k N\MOQ>DC-|_/*}‘1)CMEr ekessel BEGEﬂé‘qeiI&ECEJ'a%'lnglﬁét'w%r@conl?ﬁgtz?g‘%&@rkhe NW
control section 102 and enables wreless commini cations with

communi cati onydLrda il 1 290. cort@n SCAVIEE BBE¥BIK.N @NisACe IRCIANOPIPR 1S

connected to 15 the NWcontrol section 102, and has an i'nterface function

wi th the infqgEid QHc%BM@ré hBEwBRRAEM S 408 13Nd LA £NESy o%efélﬁfe%o”p

500. The gateway section 108 is connected to the NWcontrol section 102

and has ag gattﬁi’ﬁ}ﬁd(IP%tl'c‘Plnﬁ‘éﬁc@(@tsr gsBectahomot el ﬂﬁﬁ.!‘@rﬁélngorcﬁh@edz is'a
bl ock di agram showi ng a schematic configuration of the NWcontrol section

102 shown in Fig. whe W%o%%@@é@h&?%@% &Q%ﬂe%t‘é%pt&ttﬁ@ vir&l@ssl as
being concentrated at one location wth he network . However, the NW

control may %.r?&él%é@ééb@ﬂoﬂlitoﬂts@r@ié'é %'e'rtv)érointerface section 106,

and gateway section 108; comprises a storage for storing

{ network conirol programs, programs specifying various

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 communications with the communication terminal 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 1is 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 thenetwork100. 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



25 | ocations
sections may

and the |ike

in a decentralized manner (i.e., a plurality of NWcont

be provided within the network NW 11 FPOL-4006-00 100).
the network NWLOO is fornmed by a plurality of

connecting them for exanple, the NWcontrol section.

r ol
When

routers and transm ssion |ines
B

constituted by the plurality of routers. 5 The configuration and operati on
of the NWcontrol section 102 will now be expl ai ned. The Nw control
102 conprises, at least, a control section 110, a resource nanhagi ng

112, a line

swi tching section 114, a contents nanagi ng section 116,

section
section
and 10

an informati m&onvm%ho%h@ guegksw;ggnﬁl%orﬁﬁa Brh Blurafetion lio

controls the
control secti
plurality of
control 15 seg

In addltlon
20 |nstrugts

t he ot her "hand, concerning

control, the

to switch |ines
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20
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ole control section a centr |IZ manner
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ion 110

the resourgs, A ng:iéegﬁéioﬁgé}g]tﬁgnalolfocélt > M CORHEEST

cal sessSi ons Un

nsmtting 1 nforna

The NW control section 102 comprises, at least, a
control section 110, a resource manadging section 112, a line
switching section 114, a contents managing section 116, and
an information conversionmanaging sectionl1ll8. The control
section 110 controls the whole NW control section 102 in
acentralizedmanner. Also, thecontrol sectionll0controls
mutual information exchanges betweenapluralityof function
blocks connected thereto. Further, as required, the control
section 110 instructs the resource managing section 112 to
change amounts of allocation of various resources assigned
to or used in terminals, calls, flows, or sessions under
control or stop allocating them. In addition, when
communications are newly started, the control section 110
instructs the resource managing'section 112 to allocate
resources. On the other hand, concerning terminals, calls,
flows, or sessions under control, the control éection 110
instructs the line switching section 114 to switch lines
for transmitting information within the network NW100 or
carryout line switching/routingcontrol for switchingpacket

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

12
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25 carryout
t he case of

line swtching/ routing control for sw tchingpacket rout
a packet network as required. Also, 12 FPOL-4006-00 the

control section 110 orders routing control of information signals fro
networks as required. The control section 110 instructs the contesly
managi ng section 116 on nedia, encoding schenmes, encoding rates, an
like of information 5 being conmuni cated or about to be comruni cated for
each termnal, call, flow, or session. Wen information exchange is
necessary in termnals, calls, flows, or sessions under control, the

control secti.ga C’Ic’lrpcf'dc}p%é&%éntﬂ% 5?58?%5%’1@5@6&%%{51 8k l%ﬁ%%l?ﬁ

118 on i nfornati on nedi

bef ore and

to the control® section

encodl ng schenes, "encodi ng rates, a

i 13l 1 SO %18& gng%gﬁ%‘r)é'é? gﬁ??éai.“% EbheRot e dSi 60

S C ges I1n allocation o var

resources (r ﬁi%“&ﬁ@t?ﬁ?%geﬂt?étéoﬁ’d&ﬂté%&ﬂ&g%‘h{;%@ééi&é 11% tec;]ﬁ U PEC
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25

control, the control section 110 instructs the information
conversion managing section 118 on information media,
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 the wireless
interface section 104, wired/wireless information
transmission lines within the network NW100 such as wired
transmission lineswithin the networkwhich are not depicted,
and apparatus for transmission, and amounts of allocation
of resources for each terminal, call, £low, or session. The
line switching section 114 is connected to the control section
110 and controls operations of the gateway section 108. The
line switching section 114 not only controls ?outing of
information signals from other networks, but also switches
lines for transmitting information within the network NW10O
and carries out switching control (line switching/routing

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

13
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25 and carries out switching control (line switching/ routing control) of

packet routing for each termnal, call, flow, 13 FP01-4006-00 or session
in a packet network. On the other hand, the contents nanagi ng section 116
is connected to the control section 110. For each termnal, «call,_flow

session, the contents managing section 116 5 manages provided contf&ftls; 4006-00
|nfornat|on nmedi a, encodi ng schenes, encoding rates, and the I|ike, and

orders nmedi a, encoding schenes, encoding rates, and the like of information
bei ng comuni cated or exchanges information with the service server group
500 and information converting apparatus 400 10 bywayof the service server
interface secir weddorasin exjuaccet Mdewonk or mati on conversi on nmanagi ng
section 118 is connected to the control section 110. The information
conver si on managi n@rse&tiel ohhéi8hated eritheenteeithemadagioly seataomiien
conversion is required for a termnal, call, 15 flow, or session, and

nmanages i nf ori@tbaneaedidato Qn@wbmgros@wms)n enoodi ngr b@&Steamﬂnhme l'i ke
before and after conversion when it is determ ned that the i nformati on

conversion i scdlecessiaw, oA sesswoe) neeessat¥ntthRankfiagNBELENoGOMYE! Si ON
managi ng section 118 instructs, by 20 way of the service server interface

section 186, hidieafes Vhe6videHY YonHeliH,500n 8nemk Al 6h MHdAR CO@H@&H!LHQ
apparatus 400 on nedia, encoding schenes, encodi ng rates, ‘and the of

information beigh&OMmay sahes Oft EXCNANgesh N DETRL A ofc@@fgwn&ala,

encoding schemes, encodingrates, andthe likeof information

being communicated or exchanges informationwith the service

( server group 500 and information converting apparatus 400

10 bywayofthe serviceserver interfacesectionlO6asrequired.

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 is necessary. Also, when necessary, the

information conversion managing section 118 instructs, by

20 way of the service server interface section 106, the service

server group 500 and information converting apparatus 400

on media, encoding schemeé, 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



25 The conmuni cation termnal 200 shown in Fig. 1 is connected to the
information term nal 300, and carries out 14 FPO1l-4006-00 wreless
conmmuni cations with the wireless interface section 104. Here, the

comuni cation term nal 200 nmay be any of a pager, a PHS termnal, a nobile
termnal (including one conformng to | MI-2000), a nobile infor ”?E’-EQQZIOOG-OO
termnal (PDA) 5 equi pped with a conmuni cation function, and the [TKe. I'n
particular, the nobile term nal may be one having an email function or a
function of getting access to the Internet (e.g., an i-scheme (service
nanme) termnal provided by NTT DoCoMb, Inc. (conpany nane), and the like).
10 Fig. 3 is a bl.ock diagram show ng .a_schemati configuration of the
comuni cat i o LEELRSTaF BB LFRWHORH Wikythe Wited eSsmhFEfererseetiPhal 200
conprises, at least, a control section 202, an antenna section 204, a

network det éffi-ngHEERY | B ST HEL GRly 30T FrRRIH Tk iy 88t Penanyost as and a

termnal interface section 210. The control section 202 controls the whole
communi cat i oFPageimi alPEOCemnalyent raphiée HeRRéRA LTHE nedfuskiny swee i on 204
is connected to the network detecting section 206 and network
communi cat i ngosderday POZMTaRE08hath Bebil edirdeyr ) icynhannénailoPAl t h t he
wireless interface section 104. The network detecting section 206 is
connect ed>t o e Ppest Walth secoiBHnR02tand unehhansesnhidobh@Okikand Het ect s
at least one network NWOO to which the commnication termnal 200 is
connect ed. Thentétondek ,cohmmblabte gepecta b y?0@® ane having an email
function or a function of getting access to the Internet
{(e.g., an i-scheme (service name)} terminal provided by NTT
{ DoCoMo, Inc. {(company name), and the like).
10 Fig. 3 is a block diagram showing a schematic
configuration of the communication terminal 200 shown in
Fig. 1. The communication terminal 200 comprises, at least,
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
i to the network detecting section 206 and network
communicating sections 208, and enables wireless
20 communicationswith thewireless interface sectionl104. 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



25 connected to the control section 202 and antenna section 204, and
carries out conmunications with at |east one network 15 FPO1l-4006-00 NWOO
detected by the network detecting section 206. The term nal interface
section 210 is connected to the control section 202, and has an i ﬁ 4ﬂ§§)00
function with the information termnal 300. 5 The information te

shown in Fig. 1 is connected to the comunication term nal 200, and browses
contents fromthe contents server group 500 by way of the network NWOO.

Al 'so, the information termnal 300 conprises a structure for detecting an
envi r onnent status of 10 placenent) in which it exists. For _exanple, the

i nf or mati on dEQH E@er§§FW?6& AetpetipAeFarsisncR0&s vAREOUS
sensors, prlnters dlsplays and i nage scanners are connected to an

i nf or mati on &%@é@%@%ﬁﬁéﬁ&ﬁuée%épﬂd?%% I sannasdesh gl thenponbrel

wor kstations, and information 15 processing term nals such as PDA while
software (i ncﬁﬂRﬁJﬁ@ BPégr aafd dHara, aandnitrrfage) fusictien i ¥iky i Bher mati on
providing services of the nobile conmunication system according to the
present i nvertifmrmadjomsttanmddaln 3¢ i nf ormati on processi ng apparatus. 20
Fig. 4 is a block diagramshow ng a schematic configuration of the

i nformati dn ternm ndhe30nEhowtion FtgrminalThOQ ngbewnt ilon Fegri dal 1800
conprises, at least, a control section 302, operation I/O sections 304, an
audio 1/0 smﬁmtmﬁ,toa thasummmcgé:dtdmrt@ﬂt&,naa]n 20V, raordmrowses

contents from the contents server group 500 by way of the

network NW100. Also, theinformation 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 areconnected

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

e

according to the present invention is installed in the
information processing apparatus.

20 Fig. 4 is a block diagram showing a schematic
configuration of the information terminal 300 shown in Fig.
1. The information termiﬁal 300 comprises, a.t least, a
contrel section 302, operation I1/0 sections 304, an audio
I/0 section 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 control section

16



25 detecting section 310, a comrunication interface 312, |ocal devices 314,
and a storage section 316. The control section 16 FP01-4006-00 302
controls the whole information termnal 300 in a centralized manner. The
control section 302 has an internal nenory for storing control pr a8 06~00
such as an OS (Operating system, prograns defining various proc smE;EEO
procedures 5 and the like, and required data; and carries out various

i nformation processing operations according to these prograns and the |ike.
The operation |I/0O sections 304 are connected to the control section 302,
and makes it possible to input/output, operations. The operation I/O
sections 304 i penbBelst dhexyhpiLe, QAL I3 nEraRigedi c840sddh as a
nouse, keyboards, inmage scanners, and digitizers operated by users. The
audi o 1/ 0O se@90¥F HdgakNeBRAEet eth? 6Nk C Lot AN S8etham agotnbmanahcl udes,
for exanple, mcrophones, speakers, and the |ike which make it possible to
i nput / out put TENIAUAREE.STHELNG §QBLETPLPEREEIBH SICR 2§ ApAfRetPRer2binte
control section 302 and includes, for exanple, video caneras, digital
caneras, and SHS3Emy aFparans dafdning daypiays nmedss ke recedesedl e to

i nput/out put inmages. The environment detecting section 310 is connected to
the contrel <estitde 23 k302 antd Hemiiyded dgdper andb daorr ke edd§ nganhous

environnment in which the information term nal 300 is placed, for exanple,

such as appariatfigrrfadrioget pericrgsandel eperstdgnat i eceavdingnvte onieese

apparatus for detecting surrounding environment information (e.g., inside a
train or buspliowage and the like. The operation I/0 sections 304 are
connected to the control section 302, and makes it possible
f to input/output operations. The operation I/0 sections 304
10 include, for example, various pointing devices such as a
mouse, keyboards, image scanners, and digitizers operated
by users. The audio I/0 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/O 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 to 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 electromag.natic 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 such as Bluetooth, apparatus

17



25 a theater,

| ocal

to be inspected

hospltal or the like, etc.) reported fromthe outside

by

mﬁreless nmeans such as Bl uetooth, apparatus 17 FPO1l-4006-00 for
detecting the outside brightness, and tenperature detecting apparatus
detecting neans for detecting changes in an environnment in mhich

exi sts may also be provided in other apparatus such as

The

P@ﬁ&too

5 communi cation term nal 200. The comuni cation termnal 312 is connected
to the control section 302, and has an interface function with the term nal
interface section 210 of the connunication term nal 200. The | ocal devices

314 are
functi ons
| i ke RAM and
and opti cal

i ke

conmuni cat i orFRERIRHAR B5EBVIRERAS

d;cwl fi xed disk deV|ces sug as .hard di sks, flexible. di
ehect iy WRFERTUSari bhe &EPSP“& I"E‘én%af%ag%*%ec‘a'hagt he

for use in various proce55|n%ﬁo .The inforpmation
Frgich ae ab

comuni cation term nal eqU|g ped with the function of the conmunicati
R

t er m nal

- 200%%hE- M2V adeci

BYOY Afl8f ki i O e e ARRTI2 80D Sughd asc 6hp

10

connect e o the co troI ect o and reali respective
T Ogtgﬁgﬁg%%Bgti éhh%%ﬁ§'s 5§m FBFYT&evi ces

sks,

JigstebP feHNFREGEREL i on

on
ri ses

constituents simlar to those of the communication, 20 term nal 200 and
i nformati én &R CHOPD FRIPABAAMRY nERe CORBIRSFAGLPRL STaaRdi Ad2
configuration, the information termnal 300 carries out wireless

comuni cat i onsS fPBReEREA? WHEICIVIDDL 5@ ChdPno?02 + Radhamar tREeBARACEr mi nal
SO as to receive data

200,

10

15

20

25

function with the terminal interface section 210 of the
communication terminal 200. The local devices 314 are
connected to the control section 302, and realize respective
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 operations.

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
terminal 200 and information terminal 300.

In the embodiment comprising the foregoing
configuration, the informﬁtion terminal 300 éérries out
wireless communications with the network NW100 by way of
the communication terminal 200, so as to receive data
concerning contents provided by the contents server group

500, thereby making it possible to browse the contents by

18



25 concerning contents provided by the contents server group 500, thereby
making it possible to browse the contents by 18 FPOL-4006-00 wutilizing a
browser incorporated therein. As will be shown in detail in the follow ng,
if a change in an environnent or the |ike concerning an object is detected
here in any apparatus of the nobile comunication system at Iea%@dyu%§%6_oo
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
automatically swtched. 10 Fig. 5 is a block diagram show ng the
configuration,. .of. t. I j i at us, 4 hown_Jin Fig. 1.
The infornatﬂ%ﬁﬂ€5%3§¥Fﬁ%%“%%%gggfﬁgg%ggﬁkggtggggégfid%s 0 ﬁbgﬁv%é?Vﬂg

Communi cat | on"t GeaA LB R T RMERE” bt vr KTRD0 Brt 1B RETHER hor ke

contr ol sect i%n 100 LAS GG THE ¢ SO THE 10 SITRT U RO ert Ay

apparatus 400 conpr.ises _ap NWinterface secti.on 20 402, an_inforpation
converting s&H t&bﬁ?faﬂ]aea{“oc%]n]tef‘ &Omggbjﬁaotr%oszé.y#ﬁg‘w@\ﬁ ﬂ?%?gg €section

402 i s connected tqi t he.service rveEFI/F section 106 i,n thﬁhneim€rk

NWL00, and GPRREMYTEY FECETVEY E‘?Stﬁ’;ﬁ §PeBR M HE RWTUnCroF PEettfon 102

and Contentsiﬁgg% qu%%y%fSQQé Igguigfg%ngékggtion. In thus notified
apparatus, various resources are set up so as to respond

‘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 Figqg.

The informationconvertingapparatus 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. BAs shown in Fig. 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 seétion 106 in the netﬁbrk NW100,
andtransmits/receivessignalsto/fromtheNWcontrol 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



25 converting section 404 is connected to the NWinterface section 402 and
control section 406, and converts information 19 FPOL-4006-00 signals of
the contents fed fromthe NWinterface section 402 into another information
format according to an instruction fromthe control section 406. The
control section 406 receives an instruction concerning the 5 infapgmtifibhe—o0
conversion fromthe NWcontrol section 102 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 necessary for the systemselected froma function (first
function) of -hﬂﬂg%'éqg)@tthr angmi-Ssiran saale, HEMma LRg and
encodi ng rat e§Ji the sane eneglﬁa artl: a fun%%ﬁi En (secg?lgg?ﬁgggi %‘%?Eggﬁ
changi ng t he I g pirsel HAR efﬁ§$£ P hes f4f f%Qgt' orrespands to
a case where 1 thg_ enco Pﬁgér ate o Iﬁgéoﬁbie#s EFES éao_rlvellrcﬁgtl t(b‘)COt hgg of 8
Kbit/s in audio. Edla. N 50,, eYea | ﬁﬂ%lcﬁgc{?loﬁ”%%'.”%tehec&fi“EPoiound’

t here are various audi 0 encodi ng schenes epénding on ‘di fferences in
encoding rate o%q% ities. The -mentioned fir function al so
20 incl udes f%en%{]foorﬁs 0 c%e\a}leér ‘l}eﬁ% i%@pr%&gﬁ% le‘%%e%g?%%rggrﬁ%i ogéﬁcodi ng
schemes. An example, 'foer%'?;%n%?ecrogﬁdo“ﬁ% Whe rESﬁ%%BQSsEBF?oﬁafgz gre text

information i's conver I'nto "audi o i nf or mati on. mely, it Ts f chtion
of reading qut, text haf qhimat e, bY USS1R-SPESEN SKAN NV G teghni aue
information converting section 404 of thus instructed

information.

l The information converting section 404 has at least
10 one functionnecessary for thesystemselected 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 itself.

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 kXbit/s in audio media. Also, even in the case of encoding

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 wheré 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



25 or the like. The second function also includes a case where audio
information is converted into text information by use 20 FPOL-4006-00 of a
speech recognition technique or the |ike. Further, various information
conversions such as conversion of visual information into audio igHf@r-nBd&Ioo
expl aining the image thereof can be considered. Fig. 6 is a table showng a
5 plurality of exanples concerning the information conversions nentioned
above. The information converting apparatus 400 conprising the structure
menti oned above operates if it is determned that an information conversion

s necessarycﬂpgpfﬁ%&%%éqga q%?y%%%?ﬁgﬁﬂkgg&&gﬂg ighéhfiQMchpﬁ%9£e§?ction

102. Nanely, "int contr et hér “an 1 nf ornat r on

conver s1on | SIREEROAL0 Bla MLy R URLSL IS, B SO L0105 o 80 ARONE T gITONt. of

resource status’in a C W, Or S€éssion 'hg~ out “conmuni cati ons
i i. i .bei n 5 i Lt d ) d that th

Prt or i on SRR [hee? S84LL “EnPbnatioht exPiGivITl (Wi | MBhqL "

i nf ti i.ndi_catd this fact.will .b d to th i nf ti

conver ti g aprats S0 45 sostidtieal s R oet e Gor e SIRME 206

Ther ef ore su%h a ‘%ndi a&i nlof 20 i nfarnation_conversion is carried out

for each Zal PIUIROHEY Bf CEalBIgS Ce ShId T oF AR LAt S0 TG Shp8s at us

400, thus report.ed information indicative of the information conversion is

fed into the nge&ﬁlp&edsggqvc?ﬁ 406 by way of

The information converting apparatus 400 comprising
the structure mentioned above operates if it is determined
that an information conversion is necessary when carrying

10 out communications 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 ina call, flow, or session
for carrying out communications or in communications being

15 carried out. If it is determined that the information
conversion i1s necessary in 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 ;:onverting 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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25 the NWinterface section 402. According to thus indicated contents, the
control section 406 instructs the information 21 FP01l-4006-00 converting
section 404 on the information conversion matching the indicated contents.

An exanple of the instruction fromthe control section 406 to the

information converting section 404 is an indication 5 of informatemm-4006-00
conversion such as one shown in Fig. 6. The ID nunbers in Fig. 6 are those

for identifying terminals, <calls, flows, or sessions. For exanple, the

first exanple (1D No. 1) shown in Fig. 6 is an information conversion
correspondi ng to the above-nentioned first function. In 10 this case, the

control sectiQhhADS: i ApLELEL Sn 102 JERE Eﬁtf!og%ﬁatﬁ%ﬁvc%ﬁ\}%ﬁsi(%fxﬁ%QEﬁggé to

convert audio information at 12.2 kbit/s into that at this

instruction, @ sounshctedZcnitdtitds inputted by way of the NWinterface
section 402 i1s converted into that at 8 kbit/s in the informati on 15

n 40215 hat nf or 3
302 agai n. Thus comvortau LouRd Paia o ol oY ke rary A g e FECEEER! ! O

t itted b f i - ' he .8l prd
o Bl ot St 0 e e e

d 20. £ hi | 2 | | G
second and 20,4 Hrdl ATRRESLUMOSonZo000 ) SIOMGLR Fln d e me
functi on, mgﬁmg Q_‘H%Ege.x%. g $houn EBrFigent%ﬁrdSt”%é oL gRL! on

conversi on between noving and sti I rages correspon e secbnd
function. calls, flows, or sessions. For example, the first example

(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. 2 and3) showninFig. 6 are information

conversions between text and scund corresponding to the

second function, whereas fhe fourth example shéwn in Fig.

6isan informationconversionbetweenmovingandstill images
corresponding to the second function.

25 Object to Detect Change

The object to be inspected may be a change in an
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25 (bject to Detect Change The object to be inspected may be a change in an

22 FPO1-4006-00 electromagnatic wave environnment in transm ssion nmeans for

a radio area. The change in el ectromagnati c wave environnent corresponds to
a change (decrease) in a transmssion quality in a case where a Fpoi-4006-00
communi cating termnal is noving indoors 5 fromthe outdoors, or an
anelioration of a transmssion quality attained when the site of

comuni cation is noved froma |ocation such as a shade of a buil ding where
the electromagnatic wave is in a weak state to a |location such as the

out si de of S@%} ﬂaftelcsuab% Qﬂv?k@ﬁﬁéﬂﬂ%‘%ﬂ%@a‘ha&&é’ﬁ‘& 8 ahdPEQ ed for

exarrpl e. Al so en a ter m nal is noved | ect ronagnati c wave O

cel | currently ig; QQHL'”"FI‘?% bﬁggg;%yn{)@?%&éﬁa&\ﬁé%1vaeed&%§f&gﬁ&ﬂét' C

waves inits nelg oring ce ome stronger a met ho eterm ni ng

LheM ponangesddk SABrELES LPIRINSL] G1oiE o SN R9RERl MY el 5t ed T

t he communi cation term na etermnatio

cOMPar | $on Of i GeSEBL LA LEPIAulyn ReraD L hRRNSLL | 0 SHELOHDI AL gELT o) - or

transm ssi on quall y nonitorin sur emen error

rate of agpilgt,si odit{cfc%].tsén S&fogndﬁ{nﬂlorg&lﬁ?p (e, 14 smf?s%féﬁ?

carrying dut tHa ca erm nation” W be explaihe ar type
bi | . B

tatione 1 n 4 RE Al R el S AR I V%'%éa}‘ne“mr?r%%%f s bk, 2°°

from a location such as a shade of a building where the
electromagnatic 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, whena 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

e —

SIR, thebit error rateof apilot signal, transmissiondelay,
20 and the like).

L case carrying out the cell determination will now
be explained. 1In cellular‘ type mobile communic;ations, an
area is 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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25 with respective frequencies (perch channels) different from each other.

In the communication termnal 200, since the 23 FPOL-4006-00 frequencies

of perch channel s have been known beforehand, the NWdetecting section 206

can detect that the optimal base station for conmunications has changesobg-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 transm ssion quality, on the other
hand, the comunication term nal 200 neasures various transm ssion quality

i ndi ces in th%&f&ﬁﬂ%@ﬁ@%é&ﬂ%@%ﬁ{é@%wb@d RARATBURLGALRE. FOr

exarrple SIR Is theratio in povver bet ween si gna interférence,

s uniquely teLalRdalPetifnbl boftih baECANIALEANR BADLT EREPLEA AL e,

whi ch are transmi ssion qualities O OI‘ITB'[IOI’I SO rror rate

and frame ”0”5£§869£5E£‘oﬁaE rbESﬁHEn%éa PURE Adst Eﬁaﬂg&'ﬁ hin%'%%hn%%md' ng

to the SIR neasured y utilrzing 1t, changes 1n an erectr rragnatlc

envi ronment ag g deLepLed; /Al sa.caaRas SNERL1 81 oEhB it il ne%tsf' 3 a

pi | ot signal nakes i 633 ble t neasure rans Sion To0Ss Iot

I 2
Feaer vi ng 5i dbreral R ot e R L on B R SR SR BR KT
much this S|§Q§£u£§mgﬁ£oggog§&¥ 5Eﬁ5’§m tted is verified, whereby changes

in the el ectromagna wave environnent are detected. Also transm ssi on
delay time is one Ofn tt'h%né&ééﬁl&l of changes in a transmission quality,

on the other hand, the communication terminal 200 measures

—

various transmission quality indices in the NW communicating

10 sections 208 duringcommunications. Forexample, SIR, which
1s the ratio in power between signal and interference, is
uniquelyrelatedtothebiterror rateand 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 wutilizing it, changes in an electromagnatic wave
environment aredetected. 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 fransmitted is Verifiéd, whereby
changes intheelectromagnaticwave environment aredetected.

Also, transmission delay time is one of transmission

25 qualities. The transmission delay time is obtained when the

time required for sending a measurement packet for measuring
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25 qualities. The transm ssion delay tine is obtained when the tine

required for sending a neasurenent packet for nmeasuring 24 FPOL-4006-00
transm ssion delay fromthe conmunication termnal 200 to a base station and

t hen sendi ng back this nmeasurenent packet fromthe base station Fediheigos-00
communi cation termnal 200 is neasured. This can also be utilized for
detection since, 5 when the el ectromagnatic wave environnent changes, the
nunber of resending operations for transm ssion may change, for exanple,
thereby affecting the transm ssion delay. Al so, the object to be inspected

may be changes drimisWicAURdiRg eRvky @HEBAbAmih Q¥hEeEnbY e HABNEYT $ OYNEL Ngs of
10 a termnal, such as a ride on a bus or train. Therefore, changes In

surroundi ng ewhELoERIHiS Hghactifch ReniiherhBtk ¥hi PreXsHednBY | Ocake Wi r el ess

nmeans such as wreless LANs, infrared conmmuni cations, and Bl uetooth can

become the objrftnel P98 $HSPEGH &b tHec ﬁﬁti%%ttii@)gl %@Eh&ﬁalz%oi{‘slgh?nl5

comuni cation termnal 200, and the environnent detecting section 3

the inforimal i dheldd Nak, 3008k e, PEOVBES 1 1 L0y | 862! adtset £ dipertaces.

Local wirel ess systems have been introduced into buses, trains, buildings

of librarkes wy?emdtﬁésl%&Kﬁomaaﬁa\%@cm%rénﬁwmém &ﬂsngemwe%%@&

termnal 20 200 and informati on termnal 300 can recelvé signals by way of

or e ' S ie: Glaastn S NG SO A oz Ly be
moving body  Sueih1aS FnR4ery dFRidbidPrRX A Rfin N s1dei 48 A, bui | ding,
Also, 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 localwireless interfaces. Local wireless systems have
{ been introduced into buses, trains, buildings of libraries
andthe like, andso forth, inwhich the communicationterminal
20 200 and information terminal 300 can receive signals by way
of their interfaces, whereas changes 1in surrounding
environments can easily 5e 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 whilethe terminals canobtainthisnotificationfromsignals

received by the interfaces.
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25 while the termnals can obtain this notification fromsignals received

by the interfaces. 25 FP01-4006-00 The object to be inspected may be

changes in capabilities of a term nal such as a change froma term na

capabl e of displaying high-density i mages to one incapable theregfpgil-ydde-Soo
case, nodifications in the configuration 5 acconpanyi ng changes in termna
capabilities can also be detected automatically in the NWcontrol section
102 of the network NWO0O, the conmunication termnal 200, and the like.

Modi fications in networks in use, such as those in a { case where a

comuni cation pathrig chgRged t a Kiet Wldp I nall Bedi éﬁsﬁgak in
transm ssion quality, termnal capability, or the I'ike, may beécone the

obj ect to be d3paatied e LB reXGHE n Al S 2888 & Hah NG

. : . h€ &rminal
communi cation fermnal which can utilize both of a celfﬁ?ﬁr no |fe

communi cat | %31, raRfls 3 4 1104 SRS H-ALRYBL L Trlaty W bCORE NRLypem Lhese

di fferent 15 nétworks. ere the co nication term 00 is

initially compuieatingnifhide £l | Hhan sk i%nscﬁﬁmcﬁ‘?é G Ay SYEE £

whet her the wreless LAN system which s the other system Tan be utilized

or 1Ot S5 det it v TRASHLA0L NO £2RERRN OBabEUE i L obNELLT KEsbpLhe N

detecting 20 section~206. he case eret ess L systemis nore

ore) £y SRR LEGT O Y O mtont SIS WL Yo
(changing) i $,43/Jrk8#Ww100, the communication terminal 200, and the like.
Modifications in networks in use, such as those in a
case where a communicationpath is changed to a network having
10 a different transmission qualit-y, terminal capability, or
the 1like, 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 thewireless LAN system, which
is the other system, can be utilized or not is determined
bymeasuringthereceptionlevel orthelikeintheNWdetecting
20 section 206. In the case where the wireless LAN system is
more favorable for the user from the viewpoints of
transmission quality, ca}l.)ability, and the J;ike while
communications arepossible, switching (changing) iscarried
cut between the systems (networks).

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

the case where contents including moving images and sounds

20



et st S—

out between the systens (networks). 25 Al so, changes in provided contents,
such as those in the case where contents including noving i rages and sounds
26 FP01-4006-00 are switched to contents including still imges and texts,
can becone the object to be inspected. In this case, changes in tf#ei1-4006-00
provi ded contents can be detected if the contents provided by the contents
server group 500 are nmanaged in 5 a centralized manner by the contents
managi ng section 116 of the network NWLOO and the |ike. Notification of
Change When an environnmental change or capability change is detected

concerni ng t hgr@hgme-dr iten@QnQEhegtiﬁ@lﬁe@im%osttmp%%a%s lah®t N{é@k%ed

apparatus or function is notified of the result of detection.

i nformation negdedcahteine bRgcehangBeOImdpdoramt i o EANEYIUNIchARG @%d' ato
be used, required quality, and the like are reported to necessary

appar at us and;t hend i do v ed elvn erel VoL K B@SQé'Eé‘@t%&qi'frE‘Heléoﬁ%nts

transm ssion is secured. For exanple, a ch ange in t envi ronnent where the
obj ect to be jnspesle %fxskﬁ Sc&{fhéﬂtstg'érgé‘f’ $ﬁ§y5ébeéf8fméﬁa§8§°&hed from
the term nal ‘or the e to the network or vice versa et up of

New Envi r %nﬁegtc&&@q@@pm&%ﬁw tfhtén%h%ntteuaaﬂatgakbegeei15B61§@ange

secures a resource and the like, and sets up a communication environnment (a

wirel ess changglthérﬁg@wg§§lﬁwg@@qﬂ§dwtﬁglplk@ network, or the like) . For
exanpl e, when the network

Notlflcatlon of Change

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
apparatus and the like, whereby a network resource required

15 for transmission is secured. For example, a change in the
environment where the object to be inspected exists or in

the capability thereof is reported from the terminal or the

like to the network NW1l00, or vice wversa.

s

Setup 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 chénnel, transmission me-:ans within
anetwork, or the l1ike). For example, when the network NW100
is notified, under the control of the control section 110

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

112 reallocates resources, the line switching section 114

27



is notified, under the control of the control section 110 25 in the NW
control section 102, the resource nmanagi ng section 112 reall ocates

resources, the line switching section 114 27 FPOL-4006-00 allocates

network lines satisfying required transm ssion quality, the contemt®1-4006-00
managi ng section 116 investigates nedia of provided contents and the |ike,
and the information converting section 118 prepares for converting nedi a

and 5 so forth. Switch to New Envi ronnent Each apparatus or function having
conpleted the setup as nentioned above switches to a new conmuni cation

envi ronment g1 liditldKere tid rihariefcdy 6sa e #8i P MFRRL CAdd Ofr &Rk §8BAL S and
the |ike have not conventionally been switchable in response to user

envi ronment s, g8 HP0Eh €68 TEHAE aRinaQl riySé €. o R ¢ ¢ 8ridives e Athes Rresgnt
invention and the resource switching nethod thereof can automatically

execute sW t G NErd¥i d&dr €SREBEEst An@NWHONIERE S. ahar t&eaMh Lor®¥L6RI Ng i N
the same nedia is possible in such a manner that, in order to attain

stronger resi&frARGa ity Y@ iSd N ING A L RS ddieret £ ANghegi Anafyal ity
is unfavorable, the audio codec is changed to one with a decreased anount
of audi o gnfoygretdah 20 and increased information bits for correcting
errors, the sound quality is changed in conformty to surrounding

environments, the sizeandd Nesness i ¥Hordnidters are changed so as to be
easily seen by users, and 5o forth.—Tn addition,
Each apparatus or function having completed the setup
as menticned above switches to a new communication
i 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 response toenvironments. Forexample, switchinginthe same
media is possible in such a manner that, in order to attain
stronger resistance to errors 1in the state where the

{ transmission quality is unfavorable, the 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 ére changed
s0 as to be easily seen by users, and so forth. In 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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switching between different nedia is possible, for exanple, 25 such that

visual information is automatically swtched to audio information when the
surroundi ngs becone dark. 28 FPOL-4006-00 Further, if the setup is effected
such that contents and conmuni cation nmeans are converted and swi t @pHl~4006-00
automatically in response to changes in the capability of a termnal, or so
as to secure and nodify resources such 5 that each function of the network,
wirel ess transm ssion, and term nal responds to a change fromcontents
consisting of text information alone to contents including visual

information, the appataeds, iffuabti oasup aid difedtde stah bRatswbhebadsi n a
formconformng to a condition required for 10 contents. Here, one skilled

in the art caihd easinursesatiftal theangobite cosimut€adi 0AngySswitandqdt he
resource switchingnethod thereof are applicable to bidirectional

comruni cat i ongutsetdt i s M deopRepersys teMehahgeAniaxanpl €aphbopet gt bens of
t hus configured nobile conmunication system according to the present

invention andy #niresiguraze soMdLidGaRirhidaiedf tiM Léstorede suphai ned
with reference to Figs. 7 to 10. (1) Case where a change in an environnent

surroundi Bg @#hA daghnitaaktisndetechetne Bdirp, B8l 698 VEFShoni §91ogpnt eNt s
is carried out. Fig. 7 is a chart showi ng an exanple of conmunication
sequence in tded easeinaer eespBhaBt o td AhSMiglel EdomOcantehiEN@bnsisting
of text information alone to contents including wvisual
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
mobilecommunicationsystemandtheresource switchingmethod
thereof are applicable to bidirectional communications such
as videophone systenms.

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 shox;aing an example of con&nunication
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
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are changed fromtext information to audio information when 25 an opti cal
sensor detects that the surroundings of the term nal have becone dark.

Here, Fig. 7 conceptually shows 29 FPOL-4006-00 only the part relating to
the present invention in the comunication sequence. First, the i rfegreidop-00
term nal 300 receives contents of text information fromthe contents server
group 500 by 5 way of the network NWLOO (step S702). The environnent
detecting section 310 of the information term nal 300 detects an

envi ronment al change when the surrounding brightness is |ower than a

predet er m nedon fr e880LE re SN 28408 -tINeReN ?E:'efs'e?l@: Ainvieift @AY {pnepptal 10
change, the control section 302 refers to setup information stored in the

storage sect il dorisespandingeto the change. Then, the control section
302 prepares for allocating various resources so as to change the contents

from text informatidnsd 0raldifrd o 16K keRndsear sh0g <R W Eghekhed setup
15 i nformation. Subsequently the control section 302 transmts an audio

i nformation sy tCiing JRAWRR di0 £irl %@ﬂé@h%@wt%nse&%@ a%ugo@)ofeybgay of
t he conmuni cation interface 312, whereas the audio information swtching

request is semytor 20hd %MEWmt Qf\e 1878%) the network NWLOO by way of
t he connunlcatlon termnal 200 (step . The control section 110 of the

NW control section 02 diafH fd@edthe &&E@@i&%f&zseﬁbo%%letﬁ@d

information
information terminal 300 detects an environmental change

when the surrounding brightness is lower thana 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 allocatingvarious

resources so as to change the contents from text information

to audico 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 audic information switching request is sent to

20 the control section 110 of the network NW100 by way of the
communication terminal 200 (step S706).

The control section ilO of the NW control -section 102
notifies the contents managing section 116 and information
conversion managing section 118 to change text infprmation

25 to audio information (media conversion instruction), and

also instructs the corresponding information converting
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conversi on managi ng section 118 to change text information 25 to audio
information (nedia conversion instruction), and also instructs the
correspondi ng i nformati on converting 30 FPOl1l-4006-00 apparatus 400 and
contents server group 500 to do so by way of the service server interface
section 106 (step S708). As a consequence, the text information FrRVi-deadobyoo
the 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 5710). The
conversion from text information to audio information in the information
converting appasatasuz®candbeorténtkesebyetitgddwm 5 tatd0dd esd souwad
converting apparatus shown in Japanese Patent Application Laid-Qpen No. HE
5- 165486, andof hghd i kervios sexespl entdhBaconseotisrcloon (it8pok7oBe .NW
control section 102 notifies the resource managi ng section 112 to change a

15 resource wA% hancbheegebweek NWVd otext esnloemacobhesp@dideg tiey aghaudi o
signal, e.g., a network resource of a line switching schene, whereby the

resour ce managomgestest senvéi2 qlduygcabes imsestad ceatbn dHe DREweRKtNdh
i ncluding a connection fromthe information converting apparatus 400 to the

term nal Gst epo@Pe?) apfBriabesouiter, handl, thhe ¢ertr dlnf@tidtoivd 19sof the
NW control section 102 notifies the resource managi ng section 112 to change

a wrel ess resoweetdd anesowied coihespaadiing ta t hReaudthdosmgdabn
wher eby the resource managi ng section
converting apparatus 400 (step S710}). The conversion from
text information to audio information in the information
converting apparatus 400 can be effected by utilizing a
10 text/sound converting apparatus shown in Japanese Patent
Application Laid-Open No. HEI 5-165486, and the like, for
example.
The control secticn 110 of the NW control section 102
notifies the rescurce managing section 112 to change a
15 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
20 S5712). On the other hand, the control section 110 of the
NW control section 102 notifies the resource managing section
112 to change awireless resc-nurce to a resource cor‘responding
to the audio signal, whereby the resource managing section
112 sets and allocates wireless resources (step S714 to step
25 8716} .

After the resources are completely allocated, a
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112 sets and allocates wirel ess resources (step 5714 to step 25 S716).

After the resources are conpletely allocated, a 31 FPO1l-4006-00 resource
setting conpletion report is transnmtted fromthe comrunication term nal 200
to the information termnal 300 (step S718). In the information tergi+wloes-00
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 communication termnal 200 and theNwWcontrol section 102 of

t he networ KkNw10O of the switching conpletion report (step S724). Due to the

foregoi ng opefdddibe Bt t@RhYcyRpledsochl fepdPr s euLcRN AR d ekeasedei n the
comuni cation termnal 200, network NWOO, infornmation converting apparatus

400, and con{ihf it 2@9miskep2 5326) tHUt nFoshaltherotdraghwer koo
resources in wireless channel and in lines wthin the network NWOO (I|ines

wi thin the NWstanesnebeaserh (Heepn8828xtidh E@ﬂwgﬂaﬂ@@bewgt%@hggaggd

enbodi nent exenplifies a case where the comuni cation term nal 2

information f&ydimals 300 alaJtedl | EadbRss TS Nasg | sulependent £ 5@ gach

other, i.e., as the separate type information comrunication term nal 250a

(see Fig.sl),idhadfieté 0B ceeraun| S&dp 8n220 .t etk pak Hesinedrigeisheted to
such a form whereas one housing in which the comunication term nal and

information teRNAIL FE RRAMAKY afl eamasiit 80 40964 Heinal - £00 ARG

integrated information comunication term nal 250b (see Fig. 1), may
theNWcontrol sectionl02o0fthenetworkNW1l00of theswitching
completion report (step S$S724).

Pue to the foregoing operation, not only various old

10 resources are released in the communication terminal 200,
network NW100, information converting apparatus 400, and
contents server 500 (step 3726), but also the old network
resources inwireless channel and in lines within the network
NW100 (lines within the NW)} are released (step S$728).

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 is not restricted to sucha form, whereas one housing
inwhich the communication terminal and information terminal
are appropriately assemblea together, i.e., theiintegrated
information communication terminal 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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be enpl oyed as well. 25 (2) Case where a change in a wireless environnent
(transm ssion capability) is changed, and the rate of inage 32 FPO1l-4006-00
codec is converted. Fig. 8 is a chart showi ng an exanpl e of conmmuni cation
sequence in the case where a change in a wireless environnent (trEsIds8060R00
capability) is detected, and the rate of image 5 codec is converted. Here,

Fig. 8 conceptually shows only the part relating to the present invention

in the comrunication sequence. First, the information term nal 300 receives
high-rate visual information contents fromthe contents server group 10

500 by way ofcddiec ned WeskvdNIED, (step S802) . Also, wireless channel have a
hi gh-rate transm ssion capability. The NW comuni cating section 208 of the

conmuni cation terrFipl 8208 deheetsshodehgrd®edldniild B faceMRTHNLERE ban
envi ronment when the conmuni cation quality exceeds a 15 predeterm ned

threshol d (stepqniSdd inWied cdekasiié Pg at BRangavi ST 1 s Hehoh kenakhen, the
control section 202 refers to the setup information stored in the storage

nmeans within (¢hen&RNIRHYEakbabilerRi)nak AR JRW, 858l PELEQG RRage
deterioration. Then, according to thus referred setup 20 information, the

control secti&ded? Prepaiasdddr aklreGatrigy svasheHsti83Yr §BEWE00AS Y O
change the visual information transmssion rate to | owrate visual

'22 ;)irgﬁti on. it ieirt Bewrdihd he NWegempregahitngiseehit@BA08int heneont rol
’ communication sequence.

First, the information terminal 300 receives high-rate

visual information contents from the contents server group
10 500 by way of the network NW100 (step S802). 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 quality exceeds a

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

f the communication terminal 200 for responding to the

deterioration. Then, according tc 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—ra;ce visual information-. Further,
bywayof theNWcommunicating section208, 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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202 transmts a transmssion rate |lowering request to the 25 control section

110 managi ng the network NWLOO (step S806). Here, the conmunication

term nal 200 sends an encoding rate 33 FP0O1l-4006-00 |owering instruction

to the information term nal 300 (step S808). The control section 110 of the

NWcontrol section 102 notifies the contents nmanagi ng section 11&Bhd-4006-00

information 5 conversion managi ng section 118 to change the visual

information to lowrate visual information, and instructs the corresponding

i nformation converting apparatus 400 and contents server group 500 to do so

by way of the service server interface section 106 (step S810). As a

consequence, lwaitierdiigistratos ivinstal theafiorTmtnon gr derddchdly 30i0e (sarpent s

server group 500 is fed into the infornmation converting apparatus 400,

whereby the B&Brate visual information is converted into |owrate visual

information in terns of encoding in the inmage converting apparatus 400

(step S812). 15 Th&€hmorbnalkodesdchod 10l Goft hhe NWW canttirall sectiiom 102

notifies the resource nanagi ng section 112 to change a resource within the

net wor k NWLOGiao: ief ireess aec eonben s poaeh angn g tse ct 1wt endnigfo smghabn

wher eby the resource managi ng section 112 all ocates resources within the

net wor k N OQorfexssitcep S8h4pinkorsediahgn nd 18 wkoeldsmgesatwcevisual

resource corresponding to the lowrate inmage signal, the control section

110 of the NWrcmrmatlicedio dowt@2teovibued théormsbione and instructs
the corresponding information converting apparatus 400 and
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
apparatus 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 NW100 to a resource corresponding

f' to a low-rate image signal, whereby the resource managing

section 112 allocates resources within the network NW100
20 (step 5814).

For changing a wireless resource to a resource
corresponding to the low-rate image signal, the control
sectionl1i0of theNWcontrol sectionl02notifies the resource
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

34



managi ng section 112 to | ower the wireless channel 25 transm ssion rate,
whereby thus notified resource managi ng section 112 sets and al |l ocates

Wi rel ess resources (step S816 34 FPOL-4006-00 to step 5818). After

resources are conpletely allocated, a transm ssion rate | oweri ng REGBE50SA00
report is transmtted fromthe communication termnal 200 to the

information 5 termnal 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 5822). dauestiap tgw dior egoi ng operation, not only various old 10
resources are released in the network NWOO, information converting

appar at us 400, and afeRrirent Sesety€es50@r(Est epoBldtel ybutalalszatide ol d
network resources in wireless channel and in lines within the network NWO0O

(l'ines withi crdigsrNs idreratel kst {$teppS826bn dSpIPOUGH: #4i€smitted

above- nenti oned enbodi nent exenplifies a case where the rate of inmage codec

is |owered, ifrdm @& Oocompnhieablient aardiniCopyer sbonhd oikled tmbavbag a
smal | amount of information such as text information, for exanple. Al so,

t hough t he abaweriteit i ®0ed aedbadidrent teyeRrpllioh esswease28y . where the
communi cation term nal 200 and i nformati on term nal 300 are realized as

housi ngs i ndepengentt foromMeaaimaat B0, on the. othas hBBASEPA BERIHYPET

i nformation communi cation termnal 250a (see Fig. 1) , the information

communi cati onrdsyuided is executed, whereby contents are received as
low—-rate visual information (step 35822).

Due to the foregoing operation, not only various old

10 resources are released in the network NW100, information
converting apparatus 400, and contents server 500 (step $824),
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 embodiment 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 200 and informationterminal
300 are realized as housings independent from each other,
i.e.,astheseparatetypeinformationcommunicatignterminal
250a (see Fig. 1), the information communication terminal
is 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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is not restricted to such a form whereas one housing in 25 which the
comuni cation termnal and information termnal are appropriately assenbl ed

together, i.e., the integrated 35 FPO1l-4006-00 i nformation conmmrunication
term nal 250b (see Fig. 1), nmay be enployed as well. (3) Case where(a -d0weno
in the position of a termnal is detected, and nedia and transm ssion nmeans

for contents 5 are converted. Fig. 9 is a chart show ng an exanpl e of
comuni cati on 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. HamEormadich eonaept¢akliynshewnioaly280pt heepariglel pfimgyto the
pr esent invention in the communi cat 1 on sequence. Fi rst, the infornmation

comuni cat i opet @mpldled?@b we(laQnpri sing the structure shown in Figs. 3 and
4) receives contents of visual information fromthe contents server group

15 500bywayof t henet(sgr AMA Gthdisd @pehRR)ye. illedtes PJo tieineika thNWMnhP1is a

network suitable for transmtting/receiving visual information, e.g., a

packet sw tchisndet¥Bechst 1 knedid Reid kirkBsmiBeienvineARRENS r ded 8t h 19
section 310 of the 20 Information conmunication term nal 250b detects an

envi ronmegt alz rghangerwrer t he change in termnal position exceeds a
predeterm ned threshold (step 5604). The detection of change may al so be

effected, for exanplkg, 9heNa chart showing an example of communication

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 segquence.

First, the information communication terminal 250b
(comprising the structure shown in Figs. 3 and 4) receives
contents of visual information from the contents server group

15 500bywayof thenetworkNW100 (stepS602). Here, thenetwork
NW100 isanetworksuitable fortransmitting/receivingvisual
information, e.g., a packet switching type network or the
like.

The environment detecting section 310 of the

20 information communication terminal 250b detects an
environmental change when the change in terminal position
exceeds a predetermined -threshold {step 5664). The
detection 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 GP3, a movement is detected by an acceleration
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a change the cell which termnal is |located is detected by 25 a cel
determ nation, the termnal neasures its own position according to GPS, a
novenent is detected by an acceleration 36 FP01-4006-00 sensor installed
in the termnal,and so forth. Wen notified of the environnental qﬂﬁ?9§ 06@900
control section 302 refers to the setup information stored in the's or%ge
section 316 for responding to the change. Then, according to thus 5
referred setup information, the control section 302 prepares for allocating
vari ous resources so as to change contents fromvisual information to audio
information. When resources are conpletely allocated, an audio  information
r equest signa§e$%°¥%%ﬁ%ﬁ%f?gdf¥mﬁ%ggﬁ%lnﬁ + PR PR cIfRRmPe AL fdRd
termnal 250b to the control section 110 of the network NWLQO by way of the
comuni cat i orPT itheepR BEECTISNT 3¢ L a3B%) thGp%@lnFE@éiﬁﬁ%QThé”oguéﬁgers
information request signal, the control section 110 of the NWcontrol
section 110 nb?ittheesetup i1RéCFREELPReS HARSGI HYy e sitorapE2seetdpangd a
resource to a resource corresponding to an audi o signal (step S608).
Further, the tontresperdingntelChsf ehangev cofibenl secoirelingl oo nbhizsi es the
contents managi ng section 116 and infornmation conversion managi ng section
118 to changerebeirgdeatvpanionms bt othafasmigd loaecahdniddst puepsreke
correspondi ng i nformati on converting apparatus 400 and contents server
group 500 to fhor sollpcatdpovatieowseMgsealr csey weor asnter Ehgrgseconbantd6 (step
S610) As a consequence,

from visual information to audio information.

When resources are completely allocated, an audio
- information regquest signal 1is transmitted from the
10 information communication terminal 250b to the control
section 110 of the network NW100 by way of the communication
interface 312 (step 5606).
Upon receiving the audio information request signal,
the control section 110 of the NW control sectionll0notifies
15 the resource managing section 112 to change a resource to
a resource corresponding to an audio signal (step S608}.
Further, the control section 110 of the NW control section

102 notifies the contents managing section 116 and

s e

information conversion managing section 118 to change
20 information into audio information, and instructs the
corresponding information converting apparatus 400 and
contents server group 5007to do so by way of t-he service
server interface section 106 (step $610). 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, the visual
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t he vi sual

into the information converting apparatus 400. In the information
converting apparatus 400, the visual 37 FP01-4006-00 information provided
by the contents server group 500 is converted into audio informati

Al so, the

Visual contents to the network NWOO (step S614).
information fromlosing at the time when sw tching network resources.

i nformati on converting apparatus 400 transmts both au Q

it is verified in the contents nmanaging section 116 of the NWcontrol

section 102 tha

resour ces

B -SeRtT O 182°ERa

information provided by the contents server group 25 500 is fed

an% 00

This 5 ainms at preventing

When

bot h. audi o an sual |nforna%|on itens are tﬁggsnitted,

the NW cont r ot <¥dta HPh Pt EF kf% RE oMt

L¢ari ous

correspondi n to t he .communi.cat i n ter 200 with res e
the resource ?&R\{kqﬁﬁ on@43Candn P HBa &PPchnagfﬁéecti SP14. Eﬁnely,

the line smntch% sectlon 114 nstructs the w

T f@@%%ﬁ%@&%ﬁ:é&% EreRems s bobhy aloho vay o

and gat eway

1%

SS |nte£face SECtIOﬂ 104

the wirel ess |nterface section 104, the NWcontrol section 102 specifies a

channel al | o3RI 15061t ReNFARBF el i8¢ RERHARKIM T &N (SheR 5414250

Ré st he

li ke (step S618) Al so, the informati on comuni cation term nal 20 250b
carries ot o<W taéhPﬁ@V%E%%glwqma%l%rﬁﬁﬂﬂ eaFiBA 2BHaMhELTG WhER | i ke

(step S620),

and recelves audio information contents by way of thus

swi t ched chan¥héitqlsing nefgmnk resources.

10

15

20

25

When it is verified in the contents managing section
116 of the NW control section 102 that both audio and visual
information items are fransmitted, the NW control section
110 of the NW control section 102 changes various resources
corresponding to the communication terminal 200 with respect
to the resource managing section 112 and line switching
section 114. Namely, the line switching section 114
instructs the wireless interface section 104 and gateway
section 108 to change resources (step S5616).

Here, by way of the wireless interface section 104,
the NW control section 102 specifies a channel allocated
to the information communication terminal 250 and the like
(step S618) . Also, the information communication terminal
250b carries out a switching operation for a communication
channel or the like (step 5620), and recelives audio
information contents by’waf'of thus switched chdnnel (step
S622).

Upon receiving the switching completion report from
the informationcommunicationchannel 250b, thenetworkNW100

carriesoutprocessing for completing channel switching (step
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Upon receiving the switching conpletion report from 25 the inf ormat ion
communi cati on channel 250b, the networkNW oo carries out processing for

conpl eti ng channel switching (step 38 FPOl1l-4006-00 S626), releases old
resources of the network NWOO, and instructs the information conwgdithoe-co
apparatus 400 to transmt audio information alone. Thereafter, the

i nformati on comruni cation term nal 250b receives only audio 5 information by
way of the information converting apparatus 400 (step S628). Here, if the

i nformation conmuni cation termnal 250b noves out of the service area of

Lhe netvor  AG, (NALELIBLL & o pLetk peeboae AR Mt M Pl of ! Ll o

wi toni ng. o STt el RBr 14 KA Ht oF O OPeriBd (O Pase Rt d e N®) 1
this case, an audia. nformation request sig al and NW s 'tching r equest
signal to theéSfBtsirk £ zﬁ?f SRR gﬁﬁgnet NALHe%t ngtPEcei ved

the request for swtching to the network | ests the to set a

Fesour 6. necedURR AR GRIRPLSRF SRS, Lo Tk Co0EL S REVSs MRdMHAEROR

converti&%zapp%&g%u%f400bto exq&gt t he . abo e-nentioneg.ste 5614 for the

net wor k aF MRt e PY0WAdt nfgroaslpgsGAREer AR AERTHS t he

setting request and transmts to the network NW1 notifications of the
elothare S

conpl etion of44 img and the destination to which the wreless

comruni cation channel is,switched. The network . , .
Here, if the information communication terminal 250b

movesout of the serviceareaof thenetworkNW100 (hereinafter

{ referred to as network NWl) or fails to connect with the
10 current network NW100 due to a detericoration in the status

of propagation and the like, communications can be continued

by switching to another network (hereinafter referred to

as network NW2). 1In this case, an audio information request

signal and an NW switching request signal to the network

15 NW2aresentout. ThenetworkNW1 havingreceivedthe request

for switching to the network NW2 requests the NW2 to set

a resource necessary for communications, and instructs the

f. information converting apparatus 400 to execute the
above-mentioned step S614 for the network'NWZ as well. The

20 networkNW2 setsaresourceinresponse tothesettingrequest,

and transmits to the network NW 1 notifications of the
completion of resource setfing and the destinatiﬁn to which
thewireless communication channel is switched. Thenetwork

NWl having received the notifications executes the

25 above-mentioned step S618 without carrying out the

above-mentioned step S616. Subsequently, the information
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NWL having received the notifications executes the 25 above-nentioned step
S618 without carrying out the above-nentioned step S616. Subsequently, the
information 39 FPOL-4006-00 comrunication term nal 250 executes the
above-nenti oned step 5620, and carries out conmmunications in the gpo1-4006-00
above-nentioned step 5622 by way of the network NW2. Also, in the
above-nenti oned step 5624, the informati on communication 5 term nal 250b
transmits a notification of the conpletion of switching to the network NW2,
whereby the network NW2 executes the above-nentioned step S626. The network

N2 notifies. rﬁ}éﬁngieéé’tﬁrdﬁ Mm'?gg 2%;@%?@3%&8%%%@%&6&6&% s%g@f ching

i s executed, ereby thus noti rel eases resourc

Though the at!})i%%i%éﬂo&ﬁéﬁ%&’ﬂmﬁfl%%%?%%%ﬂ the aﬂc%é‘%éz\}\mﬂ%ﬁhe

anot her netwo I's a networ rrven sw I Ng process 1n

netuorkc NAL Seie an M Wi 08 BAeRl s gne ke Lhey et orly Mg 11 ey

al so 15 be a . en chihg” process’in whi ch i At tion

comn oot SR R el LAY e o R RS

e rens, oIS SR 5 2 o B ST 8B,

conmuni cat! o L 0ALEPG, GeoTOLSAL AR | SHLRALy 200 *nlOlSE kLN
executes the above-mentioned step $S626. The network NW2
notifies the network NW1 that processing for completing the
switching is executed, whereby thus notified network NW1

10 releases resources.

Though the above-mentioned switching process from the
network NWl to another network NW2 is a network-driven
switching process in which the network NW1l sends an NW
switching request signal to the network NW2, it may also

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

! NWZ2, 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 2064—information.termiﬁal 300) may

also be utilized.

(4) Application to a video conference system
25 B case where themobile communication system according

to the present invention is applied to a video conference
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(4) Application to a video conference system 25 A case where the nobile
communi cati on system according to the present invention is applied to a
vi deo conference 40 FPOL-4006-00 systemw ||l now be explained in detai
with reference to Fig. 10. Fig. 10 is a view showing an exanpl e ofgpdpRag,
realizing a video conference enploying the nobile conmunication system

%6-00

according to the present invention. Here, Fig. 10 conceptually shows only

the part of video conference system relating to the present invention.

Al so, the followi ng explanation exenplifies a case where a change in

t er m nal

det ect ed,

capability

that a video

i n anot her of

NW)

Her e,

atued .17 et P rEEICTFERFE

Y Bl h i o e ot ot ot i B b FeFRReE Bcumea”

§sumed

ﬁonf%&?nce is held by use of a large-size TV set with a party
3%e “‘connected with a VPN by way of a wireless LAN (network

) if o of _parties of the.video conference goes outdoor 15 with
a mobi | e phone.  t hd ifet ABri RSV SROFLISCRD GROFRY SclibAge 98 ROF ot ALAG]
wher eby the co ni cation network is. aytomatically changed .fromthe
Wi Tl oos LAN & Ret o8O RBERGE S HoE1 RE HERRT L8 coa O SHSERBr

net wor k

NV2) ,

wher eas ontggts are converted from high-definjition visual
i nformati on fASFCXHE 1 %r 3(9 i

& TREEERto hpﬁ?@ElEBnpre§§F8n §idual 10

- Si

information for a

nobi |l e term nal en a parficipant rides on a bus with a
mobi | e phone,co%ﬁwlr]dhﬁgﬁf"él O%mvﬁg@ Parfcrbot BFOPSEEPNGEr 8Y 858Mneans

Ry

10

15

20

25

relating to the present invention. Also, the following
explanation exemplifies a case where a change in terminal
capability or in transmission capability of a wireless area
is detected, 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 NWl).
Here, if one of parties of the video conference goes outdoor
with amobile phone, the network NWl isnotified of the change
in terminal, whereby the communication network is
automatically changed from the wireless LAN {network NW1l)
to a mobile communication network (another network NW2),
whereas contents are converted from high-definition visual
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 mo};nile phone,
an environmental change is detected by local wireless means
such as Bluetooth installed in the bus, whereby contents
are automatically converted from audio information to text

information, and then are provided.

41
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such as Bluetooth installed in the bus, whereby contents 25 are

automatically converted fromaudio information to text information, and

then are provided. 41 FPO1l-4006-00 As in the foregoing, enploying the

mobi | e comuni cation system according to the present invention enal®Bs 4006-00
"network seamnl ess" for roam ng between different kinds of networks,

"contents seanl ess” for converting different kinds of 5 encoding or nedia

t her ebet ween, and "device seam ess” for nmking it possible to utilize
optimum I/ O devices in conformty to surrounding environnents. Here, one

killed i th ty C i t i i i . t
2ccording o the praaniif 20T ebolns, i oy P R L O SN 2
comuni cat i ora,é&éqdﬂaeéo\f;;ﬂﬁgpéer&e %tsf‘egfeeiﬁggn%&%ﬁpgﬁab%afngemagwm S

Though t he foregoi ng explanation ex S case ere enbodr nents of

h bi | : ) - ‘ ; : q
the resour ce RS g BEt hoa L he et S R R NSk "
present | nvenid g shoul d.peLs0e reslrLehed, EooLhe, Appyeatenidianed oo

e, ed rnt that the

enbodi ments. For’ exanp oné ski | _ e"art cadn teadily "seé

bove. menti ot Sl RoRPS 1 e kLR PR HLERL 20 CRERTRE st ibaet ol fect ] on

107, ot el eSTLE! PRSI 8%y oo REIED AT s aEet g 100
conformity to surrounding environments. Here, one skilled
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 the present 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 can readily

see that the above-mentioned embodiments can be combined

20 together. Also, while the above-mentioned embodiments
exemplify a case where the NW control section 102, wireless
interface section 104, serv_;Lce server interface s;action 106,
gateway section 108, information converting apparatus 400,

and contents server group 500 are shown as independent network

25 resources, one skilled in the art can readily see that the

above-mentioned embodiments can be carried out in apparatus
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and contents server group 500 are shown as independent network 25 resources,
one skilled in the art can readily see that the above-nentioned enbodi nents
can be carried out in apparatus 42 FP01l-4006-00 in which any parts of

these constituents are combi ned together as appropriate. Though thepgi-4006-00
above- nenti oned enbodi nent exenplifies the service, system schene, ang t he

| i ke of NTT DoCoMb, Inc. 5 (conpany nane), it is also applicable to

services, systens, schenes, and the |ike of other conpanies having simlar
functions. Further, though the above-nentioned enbodi mrent exenplifies the

procedure of %'w%[“i%tg;n PaRt 6 o1 e c@ﬂ@ti{‘aeh‘é's Asd ngﬁﬁ.geﬁet? Gy ONe

skilled in the ar y ‘see at,” w thout "changing a ph cal cthanne
inawreless__a rk NW its transmi ssion rate or the encoding
rate of conteﬁ?sgﬁgrgérggﬁégnicated can be changed alone as required. 15

nvent i on may be val T80T A veyash rente BRbeEtRent Hetedi P §3 5T

[egar de a5 2 deuaLburs, o (% el (il 3. SORE Byl AL e and 2l

| ndust 1 al® ApRFPRRBT IS e prdeghfEP RSP Sn o SE HaMT ooy 46852, 1 an

environnentalsgﬁgagg’cgﬁ e%ﬂgnQi%%y(ﬂphggﬁeéscgﬁggﬁigg kgving similar
functions.

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 present 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 obvicus to one skilled in the art are intended

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

In the present inven£ion, as mentioned aﬁove, 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 communication
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any of apparatus of a nobile comunication system e.g., 25 a nobile

termnal, an information processing apparatus connected to the termnal, a
node within a comruni cati on 43 FP01-4006-00 network, a node connected to
the network, and the like, at |east one apparatus relating to the m@mnggmds oo
notified of the result of detection, whereby various resources are set up
and switched in thus notified apparatus so as to respond 5 to a new
environnment. This automatically elimnates seanms (restrictions) resulting
from changes in communication environnent and term nal capabilities and the

li ke, whereby..3,3qames e&wﬁgctédceasgﬁé@f&%@ﬁ,h 3@8%@1&2&&5&0“8

8d8
envi ronnent al changes. Nanely, the present 1nvention enabl es "networ k

seart ess 1ond0AMLAG AebUReh,l (Lekehhg KbnHRCOLyBRLUOE Kono PRALENL

seanl ess" for converti ent kin of enco or nediat eregetmeen,

and " devi ce seagbesst LoradBkingd! OSSR &0 Jitd Lbgs gabimyn. LLO

devices in conformty to sufrfoundi ng environments. 1 though

conventi onal ol L. Gomm) cal ikl AYEE eTLNAYS, 1ALLEd 40 AULONBLLEahLY

switch communication ~ environnen e 1N response

envi ronmept s, Eﬂ?e&reﬁf«?}t%‘éﬁ‘.“ %i%aﬁuEHFnQ‘E%Egﬁg %’gﬁéfﬁ%sssg‘ééﬁgi ng in

response to environne erent qualities iIn nedira can al so

be sui{ ched. FUIGIche Presenl .1 ayentian anables SW \Ghidg,: bet yeen

different nedia, and al'so makes 1 ssi b y  apparatus an

functions in g S e oA 8} £ORALERIMS ties and the like, whereby

a seamless network is constructed with respect to various
environmental changes. Namely, the present invention
10 enables “network seamless” for roaming between different
kinds of networks, “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 automatically switch communication
environments and the like in response to user environments,
the present invention can autcomatically execute switching
inresponse toenvironments. Differentqualities in the same
20 media can also be switched.

Further, the present invention enables switching
between different media, aﬁd alsomakes it possibie tomodify
apparatus and functions in a form conforming to conditions
under which contents are required.

25
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under which contents are required. 25 44 CLAIM5S 1. A nobile comunication
system capabl e of transferring information transmtted/received by a nobile
termnal and i.ncluding a network that has a predeterm ned resource therein,
said network conprising: 5 detecting neans for detecting at |east one of a
change in a comunication environnent in which an object to be inspected,
havi ng the possibility of becom ng a seamin nobile communication, exists
and a change in a termnal capability of said object to be inspected,
reporting nmeans for notifying one or nore apparatuses relating to said
change detected by said detecting neangggﬁygt | east a result of said
detection; 10 setting nmeans for newy TIng at | east one of a network
resource and a nmedia type in conformty to said change detected by said

detecting means, far aui omnesdicaldafnink FhOas NGydlend @ABLL1ONSE O ranHesMally
seam content sseamand,devi oo aeamaplaies sgused fypsald detegtad ang

change; and sw t r.esource

i d_fet wor,
Cype i nto a cORFSHELLR AbPoLtPHt sebqt it iednd - MRS GEFB E S EseY on

syst em accor diS#gdt BSEY R mCOFPTHAEI%I n sai d object to be inspected includes
at least ome of adedmmbbngatdams tfernmiedctingansnissstorrnreadsaf ohargge riadiao
area, and trarR®fimssicat ieansnvirddiinena neat woiikh 3n Aohmedeit] ecccoperunhepddical,

system accor difi¢ihg Cl@eM possibility of becoming a seam in mobile

' communication, exists and a change in a terminal capability of

said object to be inspected;

reporting means for notifying one or more apparatuzes
relating to said change detected by said detecting means of at
least a result of said detection;

10 setting means for newly setting at least one of a network
resource and a media type in conformity to said change detected
by said detecting means, for automatically eliminating at least
one of a network seam, content seam and device seam which are
cauged by said detected change; and

switching means for switching said network resource and
media type into a content set by said setting means.

15 2. Amobile communication system according to claim
1, wherein said object to be inspected includes at least
cne of 2 communication terminal, transmission means for a
radio area, and transmission means within a network.
3. Amobile communication system according to claim
20 1, wherein said network resource includes at least oﬁe of
| a wireless communication channel, a transmitter/receiver,
a line within a network, :—; communication node -apparatus,
a 'communication terminal, an information switchingapparatus,
and an information coﬁverting apparatus.

25 4. A mobile communication system according to claim

1, wherein said switching means includes information
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20_1, wherein said network resource includes at |east one of a wreless
connunlcatlon channel, a transmtter/receiver, a line within a network, a
comuni cati on node apparatus, a communi cati on termnal, an information
swi t chi ng apparatus, and an information converting apparatus. 25 4. A
nobi | e communi cati on system according to claim 1, wherein said swtching
means i ncludes information 45 converting apparatus which carries out, as
said switching of nedia type, at |east one of changing of nedia type for
information transferred over a network and changing of a transm ssion
quality between the same nedia. 5 5. A nobile comunication system
conprising: a network, having a resource, for transferring information to

be transni tted/cb%.@@kt’fﬁfﬁpﬁa%é ewﬁafxm Rakried BEEWOLK conlyr Oéwft%@ltlh%n dor

A ?t %#%? ans &%9;g§¥23§ pgggﬁrtépgragﬁgrﬁggﬁs rred

information far
over said netdeEng%Fl%%rr SEfe PELst @ oREVBPT %h SHEUTA t

f or |nfornatloﬁrﬁﬁﬁﬁ§$%%?4ﬂﬁuG&éFY %ﬁﬁerﬁeFRBr%@%ﬂuTQ§Hang|ng of a
transm ssion quality between 15 the sanme nedia in accordance with. an

instruction gromsaid‘.1 ngtm rfico trohléggio - rhglﬁ puni cati on
systen1accord|ng to c¢l'ai'm e nf %m onver i ng appar at us

conprises: a netwkalﬂa@&&aee BEGHAGN of OFe 2 dANSBHL | NHQUIsaeei VY

information to/froma resourc
information to be transmitted/receivedbya mobile terminal;

anetwork control section for controllingsaidnetwork:
and
10 _an information converting apparatus, as information
format switching means with ;*.e.spect to information
transferred over said network, Ffor .carrying out at least
one of change of media type- 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 contrel section.
6. A moblle communication system.acccrding-to claim
5, wherein said information converting apparatus comprises:
a network interface section for
20 transmitting/receiving information to/from a resource
constitutinQ said network:;
an information convarting section for canverting a
formatofinformaticncapturedthroughsaidnetworkinterface
section into another format, and sending out thus converted
25 information to saia resource constituting said network by

way of said network interface section; and -
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constituting said network; an information converting section for converting
a format of information captured through said network interface section
into another format, and sending out thus converted 25 information to said
resource constituting said network by way of said network interface
section; and 46 a control section for controlling said information
converting section in accordance with an instruction from said network
control section captured through said network interface section. 5 7. A
resource switching nethod for a nobil e comrunication system capable of

transferring irnformation transm tedlf.ecei ved r]gé a rmjl_)i l & %eerrmrgtnaln and
i ncluding a network tHEPYEE §5CprRYet® fitd G edb8r &2 S22 et hod

conprising: a det %cttg%%%%%&g{“ %ta%gdﬁgncienyfﬁgﬁ?éﬁegﬁcﬁ s, | east

one of a chang§°|nne5 i 6N envi ronmen _ object to be

| nspected, havifad 4f g pasSLBML 14y <0k ReR W RGASERBud sHRRI ddtwork

communi cation, exists an ange rn ate capability of said

object to be i . &di8RYting step of notifying one or nore
appar at uses rg%gl'%?%gg?o sati%% change detected by said detecting step of at
| east a resglt of agi d detection;

and %.setti t of nev setting at,
| east one of a netwdrk r EEBUPLE &t t5 B4 36’53%% qe% c,aor‘ﬁog’rl t GOPPHRERaFLon
change det ect e@YSEM sarRPRIct eoff | Wpfegringr bt ical t5pnemikt add Terpiyed
| east one of &aynetwordbideantevointadnt aséammarididdeyi ce sedmowki chhat e haks a
caused by sai dpdefietd@fdnebapgesuritd therein, said method comprising:

a detecting step of detecting, in said network side, at
least one of a change in a communication environment in which an
object to be inspected, having the posgsibility of becoming a seam
in mobile communication, exists and a change in a terminal
capability of said object to be inspected;

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

a setting step of newly setting at least one of a network
resource and a media type in conformity to said change detected
by said detecting step, for automatically eliminating at least

" one of a network seam, content seam and device sgeam which are
caused by said detected change; and

a switching step of switching, in said network side, said
network resource and said media type into a content set by said
setting step.

10

15

8. A resource switching method for a mobile

20 communication system according to claim 7, wherein said

object tobe inspectedincludes at least one of a communication

terminal, transmission m;eans for a radio .area, and
transmission means within a network. -

9. A resource switching method for a mobi_le

25 éommunication system according to claim 7, wherein said

network resource includes at least one of a wireless
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a swtching step of switching, in said network side, said network resource
and said nedia type into a content set by said seftting step. 8 A resource
switching nethod for a nobile 20 conmunication system according to claim7,
wherein said object to be inspected includes at |east one of a

communi cation termnal, transm ssion neans for a radio area, and

transm ssion neans wthin a network. . 9. A resource switching nethod for a
nobil e 25 conmuni cati on system according to claim7, wherein said network
resource includes at |east one of a wireless 47 conmunication channel, a

t itter/ri ' . |.i it hi k [ .L.on. .
apparatus. o CoRMPEAGE Cariehas, St erabr SREET: ERLREMARRLE o

d i nf ' t] , . LGl t hod
For a mobi | o cOmTCERY: b lgefanatiot ods dhayeiiey Coplicatape ™ 10

Switching step i , afil %ﬁ;m%%gbw NGriQ¢hingS SWdidag ofngaid nmedia
type, at |east one of changing of nedia type for~ information transferred

over a network @Hgofﬁggggﬂuloggegtiﬁéagﬁﬁaggﬂdgn quality in the sane nedia. 10
11. A network control nethod in a nbbile comunication system capable of

transferringsinformtign tnansddduied/ EeLeihviedy BytRodobidre &emaiiak and
I ncluding a network that has a predeterm ned resource therein, said

network, said nmebhodniconph svegehhacsbepsingfto claim 7, wherein said
switching step includes a step of carrying out, as switching

of said media type, at least one of changing of media type for
information transferred over a network and changing of a
transmissgion gquality in the same media.
10
11. A network control method in a mobile communication
gystem capable of transferring information transmitted/received
by a mobile terminal and including a network that has a
predetermined resource therein, gaid network, said method
comprising the steps of:
detecting, in said network side, at least one of a change
in a communication environment in which an object to be
15 inspected, having the possibility of becoming a seam in mobile
communication, exists and a change in a terminal capability of
said object to be inspected;
determining at least one of a network resource and a media
type suitable for said change specified by said detection, for
automatically eliminating at least one of a network seam, content
geam and device seam which are caused by said detected change;
and
20 controlling said object to be inspected concerning at least
one of said determined network resource and media type so that
sald object to be inspected conforms to said detected change.

12. A nétwork control method according to .claim 11,
wherein saild 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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detecting, in said network side, at |east one of a change in a

conmmuni cation environnment in which an object to be 15 inspected, having the
possibility of becomng a seamin nobile communication, exists and a change
in a termnal capability of said object to be inspected; determning at

| east one of a network resource and a media type suitable for said change
specified by said detection, for automatically elimnating at |east one of
a network seam content seam and device seam which are caused by said

det ected change; and 20 controlling said object to be inspected concerning

at | east one of saigadeternined network resource and nedia type so that
sai d object to be indfectedeEYRFErTRNTRSsHpBheR GG idakgelai® 1y net wor k

trol t hod ding.,t imll wher ei i d object to be ii t ed
ol udes ot | e SR 900p bRt AAuEERo R R LR AR AT THASts APSSPBIS noans
f di ] SSi. it hi . 48 13. A net k
cont rol - met hod e Eh R it SR e A g e PagBhr 8 |
i ncl ud t | : ' ' uni ' h
{ranem Tt or 1 ecerver iy e A LRARS LORRILIEt Sk SR Bere P uno e
apparatus, @& 5 EHENGRILARCLRLIE AL RELREO! BRLLARALLL GBbRO, ARDAT AT US,

and an information converting apparatus. network co appar at us

constituting a f&d tarOfindorRBt WK kedrRRlrthas appiegeter m ned resource and that
is included in a nobile comunication capab?e of transferring information

transmtted/received,by g qobLLA tELINE appakde 08T WONL: 1GARERS 2 part of a

network that has a predetermined resource and that is included in
a mobile communication capable of transferring information
transmitted/received by a mobile terminal, said network control
apparatus comprising:

receiving means for receiving a detection repert, detected
in said network side, of at 1least one of a change in a
communication environment in which an object to be inspected,
having the possgibility of Dbecoming a seam in mobile
communication, exists and a change in a terminal capability of
said object to be inspected;

determining means for determining at least one of a network
regources and a media type suitable for said change specified by
said detection report, f£or automatically eliminating at least one
of a network seam, content seam and device seam which are caused
by said detected change; and

control means for controlling said object to be inspected
concerning at least one of said determined network resource and
media type so that said object conforms to said detected change.

10

15

20 15. A network control apparatus according to claim

14, wherein said object to be inspected.includes at least

one of a communication terﬁinal, transmission ﬁeans for a
radio area, and transmission means within a network.

16. A network control apparatus 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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10 apparatus conprising: receiving neans for receiving a detection report,
detected in said network side, of at |east one of a change in a

conmuni cati on environnent in which an object to be inspected, having the
possibility of becomng a seamin nobile comunication, exists and a change
in atermnal capability of said object to be inspected; determ ning neans
for determning at | east one of a network 15 resources and a nedia type
suitable for said change specified by said detection report, for
automatically elimnating at | east one of a network seam content seam and
devi ce seam whi ch are caused by said detected change; and control neans for
control Iing said 14Bpevithénbe netsiadycd commuRithti@lanoReasPPaRRtYY, sai d
determ ned network resource and _media type so that said object conforms to
sai d detect ed ém§%$¥n199§19§teﬁmﬁéﬁkoﬁﬁlééﬁFﬂéFlﬁﬁﬁH%E?%%n%EEB?H?FEF¢o cl ai m
14, wherein said object .to be i ected,i ncl udes at | east one of a

comuni cati on t3&CE an?%ﬁ%‘rﬁ% ooVeREARS FRP2LAtYSydi 0 area, and

transm ssion nmeans within a network. 16. A network control apparatus
according to claim 25 14, wherein said network resource includes at |east
one of a wreless comunication channel, a transmtter/receiver, 49 a line
W thin a network, a conmunication node apparatus, a conmunication term nal
an information sw tching apparatus, and an information converting
apparatus. 50
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