15 NOVEMBER 2005 -1 SPECI FI CATION TITLE OF THE | NVENTI ON COVVUNI CATI ON
METHOD, CARRI ER APPARATUS AND LI NE LENDER APPARATUS ThHENJIVEMBER e The
present invention relates to a comrunication nmethod, a carrier apparatus
and a line |lender apparatus. Mre particularly, the present 10 invention
relates to a communi cation nethod, a carrier apparatus and a |ine | ender
apparatus that enable borrow ng and Iendqng of a part or all of the
bandwi dt h of a broadband comruni cation |ine between a term nal and the
carrier apparatus. 15 BACKGROUND ART. As E?ﬁcﬂgfg et becomes nore

wi despread, broadband serV|ces t hat eng € Use of the Internet wth high

speed in each Haie ke 20 are a plurality of nethods for
provi di ng the broadband %MM%@%CA‘T%@M“M%S Cemmutigatiopp Rpged for the
br oadband services is 20 or nore times greater than that of

conventional s&MVi ¢ed'E FotNekBNPFEARAStO a nethod using optical 25 fiber
in which each hone and the carrier are connected via optical fiber, the
comuni cati on Sl to or greater than 100 nmegabits per second.

As to an ADSL 1 tal Subscriber Line) nethod using existing
copper wires, the 30 comfiim catkerngpeed ¢st equakeflaters greater than 16
megabi ts per S@SHB@nr%%é oﬁ-&é@MOQEt@M%é§ff8r Qﬁb%@é“béyg%h(gaWJ%e
television) lines, the comunication speed 1s equal or greater than 14.3
megabits per seBBAGI APRIF At¥adi oMﬁert%mel%ieﬁl% éehfh PBRE Sand

connect i onopoi Ppheedre IONNETA €dsby o Addmm@ndcbheogonrrecté®n points and the
carrier are

carrier apparatus and a line lender apparatus that
enable borrowing and lending of a part or all of the
bandwidth of a broadband communication line between
a terminal and the carrier apparatus.
15
BACKGROUND ART
As the Internet becomes more widespread,
broadband services that enable use of the Internet
with high speed in each home are appearing. There
20 are a plurality of methods for providing the
broadband services, in which the communication speed
for the broadband services is 20 to 100 or more
times greater than that of conventional services.
For example, as to a method using optical
25 fiber in which each home and the carrier are
connected via optical fiber, the communication speed
is equal to or greater than 100 megabits per second.
As to an ADSL (Asymmetric Digital Subscriber Line)
method using existing copper wires, the
30 communication speed is egual to or greater than 16
megabits per second. As to a CATV method using
existing CATV (cable television) lines, the
communication speed is equal to or greater than 14.3
megabits per second. As to a radio method in which
35 each home and connection points are connected by
radio, and the connection points and the carrier are

connected by optical fiber, the Internet can be used



connected by optical fiber, the Internet can be used 15 NOVEMBER 2005 -2

wi th a communi cation speed of equal to or greater thansNovEVERDIS per
second. By the way, since broadband Internet connectivity is expensive,
there is a problemin 5 that the cost may inhibit w der use of the broadband
services. |In addition, under present circynstances, content requiring
broadband I nternet connectivity is not stfficiently provided. Therefore,
there is a 10 problemin that there remai ns unused capacity even though,

for exanple, a line_of 10 negabjits per _second_]j rovi ded a hone
and the carri é’qu.t}f naaﬁ&f“ﬂuonnl?carr%ﬁglno?pteﬁéjebor%a%%gﬁg %s?e(r%\% c%gé%?ggwi red
services. Al thdwh Lhéraegrails poneswiacaldess services (for exanple, FWA

(Fixed Wreless Access), g GOMA {(Y,deband Lade, DhMbsonndditépl e Access)),

an enornous investnment i s necessary for installing base stations for

provi ding w r1EREChEFadYand se¥RERELVEThUd et el Br BadFARE £D $Brvices that
can be used wheis©Nehks caway rid M BB i toh ialer | Ssenotfhelgo areatibknd
sufficiently w del available. As aresult, there is a problemin that a
nobi | e user neseed%V%ISeSSe a public tel ephone or a nobile phone or the Iike
to access the Internet wien &5liheonsennidse mviaye $eon ledmeunDl SCLOSEYRE OF THE

I'NVENTI ON A gengral, pbjeck, 10fi fhep Phegeand mvent iR+ i3l P oYL de an
i nproved conmuni cation nethod, a 30 carrier apparatus and a I|ine” |l ender

apparatus to $9%ves¥hELSBRAEIENRT BF&H Spr-obl BHRE B OFRe priOre abf. @ A

detail ed Dbj egirafl éheipraesend tmyest kemaiirs tonps el dapa Cofyuai,eat i on

nmet hod, a carrj.er apparat us and. a IingL.Ineendoef f@prz%regg%%ttso I;réage ease 35 the
ng

nobi | e use of te{l ® Mnaloraﬁe(fatn(l)ple%ab?e BOTT Ovi
second is provided between a home and the carrier.
In addition, many of the broadband

services are wired services. Although there are

15 some wireless services (for example, FWA (Fixed
Wireless Access), W-CDMA (Wideband Code Division
Multiple Access)), an enormous investment is
necessary for installing base stations for providing
wireless broadband services. Thus, the broadband

20 services that can be used when one is away from home
or one 1is on the go are not sufficiently widely
available. As a result, there is a problem in that
a mobile user needs to use a public telephone or a
mobile phone or the like to access the Internet when

25 the user is away from home.

DISCLOSURE OF THE INVENTION

A general object of the present invention
is to provide an improved communication method, a
30 carrier apparatus and a line lender apparatus to
solve the above-mentioned problems of the prior art.
A detailed object of the present invention
is to provide a communication method, a carrier
apparatus and a line lender apparatus to make ease
35 the mobile use of a terminal and to enable borrowing
and lending of a part or all of the bandwidth of a

broadband communication line between the terminal



and lending of a part or all of the bandw dth of a broadband comruni cation
line between the term nal 15 NOVEMBER 2005 -3 and t he aamNOvEMBERZN05L US. To
achi eve the above-nenti oned object, the present inventionis a

conmmuni cation nmethod, a carrier apparatus and a line | ender apparatus in 5
which a termnal (for exanple, a nobile Pg 40 in Fig.l, or, a PCof a

nei ghbori ng house and the |ike) comunicates with a communi cation apparatus
on the Internet via a carrier apparatus, wherein: the term nal

conmmuni cat es er._a y 10 borrowing a part or all of the
bandw dt h of :éﬁgroa %o%%u%?§§?%g§”$lne used by a line |ender

appar at us that | ends aIlﬂﬂa%¢bre@%aMMQ3aQPW@n@enﬁé@@@dﬁﬂP]ﬁCthqhein

addi ti on, a%§§§%n%%rrﬁ7érh@loﬁaﬁ.%| ar et L Yathshahlsc o rgl ess base
station 15 such as wirel ess LAN clalned inclaim?2 to rovrde the service

of the presentSFhVeRti GRPA TR Rar APEr @ &%ﬁﬁm%e?ﬂﬁrl@@?QQ%H%?)lnbetween t he
line IendeB ampacatustanﬂnimalcafbme@xamnararus mAbdArding 40 the present

i nvention, onmuni cat i ng th t he.carrier ratys, b bor.x ng a
part or all of %eﬁbar?(fwl dathlggfogI br oa@ohcbodrlc% %%%%aet |ag1n I?krllg Qusk%\clj}I by the
line |ender appamandsattsas Wehlsaa cloimrain et ween a@@dnaﬁusI@ﬁdéheapparatus

and the carrief,+gpPhiche Wse Of car2sterygnal,igs Mdegasier,.+aed the
comuni cation nethod, the carrier app aratus and the line |ender %p aratus

to enabl e bor roFRgRand AUHHPYCBESE Pt OFS af R T of Sth& RRMERE HEh
br oadbandlcomaiteawiioy d iger bebween it ket tgren bahdandittheotaari er apparatus

30 can be pr oy fgdypEComddic i eapoiat, ofs COMYDLGALIONS 1 el ween dLhe

termnal and t I ne appar at us, e’ comuni atlons ween t he
term nal and t#ePREaé&us that ends a line (for example, a line

lender 30 in Fig.l; in addition, in a case where the
carrier directly installs a wireless base station

15 such as wireless LAN claimed in claim 2 to provide
the service of the present invention, the carrier
becomes the line lender), between the line lender
apparatus and the carrier apparatus.

According to the present invention, by

20 communicating with the carrier apparatus by
borrowing a part or all of the bandwidth of a
broadband communication line, used by the line
lender apparatus that lends a line, between the line
lender apparatus and the carrier, mobile use of a

25 terminal is made easier, and the communication
method, the carrier apparatus and the line lender
apparatus to enable borrowing and lending of a part
or all of the bandwidth of a broadband communication
line between the terminal and the carrier apparatus

30 can be provided.

From the viewpoint of communications
between the terminal and the line lender apparatus,
the communications between the terminal and the line
lender apparatus may be performed via a wireless LAN

35 that is provided in the line lender apparatus.

Accordingly, the mobile terminal in the

present invention can easily use the bandwidth of



| ender apparatus may be performed via a wireless LAN 35 that is provided in
the line | ender apparatus. Accordingly, the nobile tensNnoalEMBER 1065 present
invention can easily use the bandw dth of 15 NOVEMBER 2005 -4 the |line used
by the line I ender apparatus. Fromthe viewpoint of conmmunications between
the termnal and the carrier apparatus, the comuni cati ons between the
termnal and the carrier 5 apparatus nmay “Pe performed by encrypting a
sending signal in the sendlng S|de and decoding a received signal in the
receiving sid Accordin present inve tion, since _tapping of
connunlcatloniqﬁ hﬁ?io% e I?nleSIkﬁ?eﬁra%%%raﬁgs can be prevent ed,
the term nal can borrowFQQmrﬁh¢r@mﬁwn@MmUupﬂeﬁ@@muap@%ﬁﬂqmﬁmﬁthout

anxi ety. FrO%tehﬁqé/éﬁw@%ntt&fmﬁvébeahaceweorbalbei@eeaptp@eratﬁm ngheand the
carrier apparatus, the 15 termnal and the carrjer_apparatus my

aut henti cat e Q%RWP%%ﬁéFl&%ﬁn@ﬁ?%%ePeFﬁﬁnéeﬁﬂﬂﬁﬁﬁléﬁ@e§hﬁt?ﬁ¥ﬁeer

comuni cats on g at Us ea vt hee [ Hd efoehevl a>yt ftﬁncﬁ@pthﬁlg appadied Usg
Accordingly, the carrier gpparat s in_t invention, ca

aut henti cate thé'tibhi 8 PES ha? PhES c&ﬂqrg %% l@@nf3f??ﬁﬁv?ﬁe nobi | e
PCis a regi stigredl ohe, tard ware veinfystiliat. t he nobile PCis one from

which a rental fee can bg cojlecigd-w the p%léeséjr}'&l,' RMve'n’%l%’rg' tiphcet he

nobil e PC can verify 25 that 1t connects t0 a valid carrier
authentlcatln&%ﬂﬁ%%%rP?eFQQﬂﬁﬂ%ﬁﬁglOFr6%ﬁﬂﬁ¥%ﬁ%ﬁ@oﬁﬁt?ﬂeeiﬁ%%ntlcatlon
between the terrided apgatrhe dd IIEaﬂlEBdEbr@Mé&ft@édlS thehectrerimarl cand the
i ne | ender apparat us_ 3 athfnl%cgge g%h q} before the termnal

Ih

IO ?Hgara us wWithout
perfor ns conmmuni cat | ons Vi a ender appara

anxiety.

From the viewpoint of authentication

between the terminal and the carrier apparatus, the

15 terminal and the carrier apparatus may authenticate
each other before the terminal communicates with the
communication apparatus on the Internet via the
carrier apparatus.

Accordingly, the carrier apparatus in the

20 present invention can authenticate the mobile PC, so
that the carrier can verify that the mobile PC is a
registered one, and can verify that the mobile PC is
one from which a rental fee can be collected with
reliability. In addition, the mobile PC can verify

25 that it connects to a valid carrier by
authenticating the carrier apparatus.

From the viewpocint of authentication
between the terminal and the line lender apparatus,
the terminal and the line lender apparatus

30 authenticate each other before the terminal performs
communications via the line lender apparatus.

Accordingly, before the terminal in the
present invention performs communications wvia the
line lender apparatus, the terminal and the line

35 lender apparatus can authenticate each other.
Accordingly, an invalid third party using the line

lender apparatus without permission so that the



Accordingly, before the termnal in the present invention perforns

comuni cations via the line |ender apparatus, the termsNIVEMRER 208511 ne 35
| ender apparatus can authenticate each other. Accordingly, an invalid third
party using the line |ender apparatus w thout perm ssion so that the 15
NOVEMBER 2005 -5 invalid third party perfaorns communi cations just like a
valid termnal of the line |l ender can be “prevented. Fromthe viewpoi nt of
fees paid to the 5 carrier by the line Iender, a fee to be paid to the
carrier can be, dec ?F qgac ord&n to A e annun% o%lcatloﬁhai Ient by
the Iine Iende%ngﬁgé at c%%r& 6P "Re Use T hpo eﬁ t he

i ne | ender cahibe reducleid] sgrmhatalt hé stp‘ufeatllnﬁo l@fan:rloa@@anbecan be

accel er at ed. EE <RESER PTION OF THE DRAWNGS Ot her objects, features and
advant ages of e present invention will becone nore apparent fron1 15 the
fol | owi ng detalled descriPtPBntifery icedhP it cofj GRES & W t Fot k

aCC?rmanyl 39 d&@mnrmlg& l:lél Ohel $1ae]1: u@lﬂcﬁef Ol’an.@lealtfdi n:ge qmaggt ltl’oefthe
configuration exanple; Fi ig_a fiqur a confi guration
exanpl e of a c%?F?EFraﬁﬁggé?ﬁ aecf@ 2 43 %F?fégp é%%l%m% é¥]
configuration bxaﬁpk@aﬁ_zsllﬁetl@nd@mqnmmmaihsndeﬁl@ppasaQUElgure for
explaining a connunlcatugg:ﬁggggglgorﬂgggcg@1@gn%pnqyglfﬁébgg% 27, by

e

borrowing a part or all of t bandw d a_ broadband comunicatjon |ine,

used by the |ikee Lérderl pPaFafas, DretiREHCeRe FPnéhdndei€ appardds and

the carrien; Fbg. brshowsad coahi per atdal exapplie of a 30 custoner
i nformati on dat abase; and

BRIEF D RIPTION OF THE DRAWINGS

Other objects, features and advantages of

the present invention will become more apparent from
15 the following detailed description when read in
conjunction with the accompanying drawings.
Fig.1l is a figure for explaining an entire
configuration example;
Fig.2 is a figure for explaining a
20 configuration example of a carrier apparatus;
Fig.3 is a figure for explaining a
configuration example of a line lender apparatus;
Fig.4 is a figure for explaining a
communication method for performing communications
25 by borrowing a part or all of the bandwidth of a
broadband communication line, used by the line
lender apparatus, between the line lender apparatus
and the carrier;
Fig.5 shows a configuration example of a
30 customer information database; and
Fig.6 shows a configuration example of a
billing information database.
In the above-mentioned figures, 1
indicates a communication apparatus, 10 indicates
35 the Internet, 20 indicates the carrier apparatus, 21,
22 and 31 indicate routers, 23 indicates an

authentication apparatus, 24 indicates a billing



Fig.6 shows a configuration exanple of a billing information database. In

t he above-nentioned figures, 1 indicates a communi cat ijeNnodMENesE 1485 10
indicates 35 the Internet, 20 indicates the carrier apparatus, 21, 22 and
31 indicate routers, 23 indicates an authentication apparatus, 24 indicates
a billing 15 NOVEMBER 2005 -6 appar at us, %5 i ndi cates the custoner

informati on database, 26 indicates the b’lling informati on database, 27
and 37 indicate LANs, 28 indicates an encryption apparat us 30 indicates
the line | ende r.at t n ne control
apparatus, 34 %pr%a%g?gs alév%nj rel %isgg:&%\% eﬁ% argﬁtgge S(Ellnn |ca 1€(jals!)gn ant enna,
and 40 indi catdstabaashi 26 P@dJJ.@aPREFERI%IbJENBGDHNENTSrP@RU@RRYI NG OQUT THE

| NVENTI ON  Enodi mente ofx 7 he, @r esent gispvant iy ar ezde%rdlh%itwstenr ef erence
to figures. (Exanple. of whole conflaﬁratlon) An exanpl e of the whole

configuration ‘?récrlBt&é?élcﬁH%r‘?\EB%F fh e ahgs FBeFl e ThB9SYst em
shown in Fbg. lapmetades t e |ntetoetedOat Ird, 133 tnaneetted to aipeurality of
comuni cati on t pl raI of. car rat s 20 are
further connect® rp1p‘?o?t %2% %e?%et k{dé 9 eusr a‘{l ?%r%ﬁ%l | neLLblﬁgnder

appar at uses S@m@@ra‘é@ﬁnec?ft-‘edlrt@—@h’éeéalaﬂ @rntaqjm@ at 856s 440. 1 vbbrr&SPCs
(Personal Comutgsp 4@ are connected to a line |ender apparatus 30 as
necessary. The nobile PC 40 may by a term nal dedicated for nobile use, or
may 25 be a termnal, usually used as a horre PC that uses the Int ernet via
a fixed nedwordR DB ) AN

nserting a LAN | nter!ags,carddor i eel %ﬁes : J@elﬁm&ﬁtgge

appar at us 1 is a comunication a paratus t
described with re erence to figures.

(Example of whole configuration)
An example of the whole configuration is
15 described next with reference to Fig.l. The system
shown in Fig.l includes the Internet 10 that is
connected to a plurality of communication
apparatuses 1. A plurality of carrier apparatuses
20 are further connected to the Internet 10. A
20 plurality of line lender apparatuses 30 are
connected to the carrier apparatuses 20. Mobile PCs
({Personal Computer) 40 are connected to a line
lender apparatus 30 as necessary. The mobile PC 40
may by & terminal dedicated for mobile use, or may
25 be a terminal, usually used as a home PC, that uses
the Internet via a fixed network and that can also
serve as a mobile use terminal by inserting a LAN
interface card for wireless LAN. The communication
apparatus 1 is a communication apparatus that
30 performs communications on the Internet, in which
the communication apparatus 1 may be a terminal, a
server and the like.
As described later in detail, the mobile
PC 40 performs communications with the carrier
35 apparatus 20 by borrowing a part or all of the
bandwidth of a broadband communication line between

the line lender apparatus 30 and the carrier that is



30 performs conmuni cations on the Internet, in which the conmunication
apparatus 1 may be a termnal, a server and the |ike. 1ANOdVEMBER®ds | ater in
detail, the nobile PC 40 perforns comunications with the carrier 35
apparatus 20 by borrowing a part or all of the bandw dth of a broadband
comuni cation |ine between the |line | ender apparatus 30 and the carrier
that is 15 NOVEMBER 2005 -7 used by the li'ne | ender apparatus 30. Further
the nobile PC 40 perfornms comunications with the conmunication apparatus

1 on the Int erd‘{éd"iog the CcarLi ?En%%@a%%ég%%ﬁ%%@”fﬂ&%ﬁéLont?ﬁéa”p' e of

carrier apparatus) configuration exa ( ne carrier “apparatus 20 is
descri bed nextmepiher ECeréhcee ¥ 60 rmisg.comMiyel eak it PEF &PPdr atlui® shown in

Fig.2 i0 includgsnanfieuterolapphrihed nt esnethdOrnacheryiZ2eher the line
| ender apparatus 30, an authentication apparatus 23, a billing apparatus
24, a cust omer® T ht GFm@ERAT Yat8baSe 25, a billing information dat abase 26,
a LAN (Local Area Network)cdbf 2duand iam encaypl eonfapparaters 28. The router
21 perforns rqﬂééggagg gackets bet ween the LAN 27 and the Internet 10. For
exanple, the T ef 27 captures a packet destined for the router 21 itself
fromthe Internet 10, and t¢anEiensazdon revanned pAckéte tx2@hdERer router

according tOihpﬁ%?é%h%r@d“ﬁkr@HEE@QH@dﬁﬂE&%_&ithh%éﬁﬁﬁﬂﬂ@@ tpacket is
not destined for the router 21 jtself. In addition, the router 21 sends a

packet to the F1%térnet' 0 §3F T h8TF paERST 3 S YeSPPHBd o t%he’ 25 Internet 10
anong packets imabhsdett @d toutde RANEDE thidelmoateet22 Operd oraosteouti ng for

packets between tfe LAN 27 and) LRGN ng, ) endeg s appar atus 30.
authentication apparatus 23, a billing apparatus 24,
a customer information database 25, a billing
information database 26, a LAN (Local Area Network)
15 27 and an encryption apparatus 28.

The router 21 performs routing of packets
between the LAN 27 and the Internet 10. For example,
the router 21 captures a packet destined for the
router 21 itself from the Internet 10, and transfers

20 a received packet to another router according to a
predetermined routing protocol if the received
packet is not destined for the router 21 itself. In
addition, the router 21 sends a packet to the
Internet 10 if the packet is destined for the

25 Internet 10 among packets transmitted in the LAN 27.

The router 22 performs routing for packets
between the LAN 27 and the line lender apparatus 30.
For example, the router 22 captures a packet
destined for the router 22 itself, and sends a

30 packet, among packets in the LAN 27, destined for
the line lender apparatus 30 to the line lender
apparatus 30.

The authentication apparatus 23 includes
the customer information database 25 that stores

35 information on customers of the carrier. The
authentication apparatus 23 authenticates the mobile

PC 40 by referring to the customer information



For exanple, the router 22 captures a packet destined for the router 22
itself, and sends a 30 packet, anpbng packets in the LAN ROVESESEHR 2es for
the line |l ender apparatus 30 to the line | ender apparatus 30. The

aut henti cati on apparatus 23 includes  the custoner information database 25
that stores 35 information on customers of the carrier. The authentication
apparatus 23 authenticates the nobile PC 40 by referring to the custoner

i nformati on 15 NOVEMBER 2005 -8 dat abase 25 before the nobile PC 40

communi cat es %Egb%sceowrwé%kent@l@%@éyﬁeomt m@ l¥gh et cakle s addition,
al t hough not shown in the figure, each the nobile PC 40 and the |ine

| ender appar at ist580235 qoﬁ‘&f‘l‘%é%ajé&f)ﬁeﬁtﬂﬁ?df?%%s neandP St Het"Ehe cdrtier
apparatus 20, i&daetliemderaBpipatahusod0 st heén mhl’el It RG 40 eanhbe £

aut henti cat ed ﬁﬂjé ﬁlolkyllel ”P@dgbt' QR+t he fﬂ)}%l Peblre ?EO ﬁéﬁgﬁﬁfa% | C card

that stores aut i'cation in OI’ITB.tIOI’l of hé nmobil e PC
40 may send authehuidest ionthef bt patilom ofeans, | Eocand tt Ehéecaatiifant i cati on

apparatus 23 of ;hhe .Gald iAF, appacat s 420 Whsarautualz audentheation is
performed. The carrler apparatus._ 20 verifies whether 15 the nobile PC 40 is

a regi stered oRePhye &t HehtF_At PRg e Sobt Fetpe Ay S Fthat the carrier
apparatus 20 can verify vm"reteh@dilthemusejhé)fchBMemlm |40 PGr¢ Budree farom whi ch

fees can be CO%{ZGIS%?% tVM é?&}:ggl |alu_ éQt?&W %1{3 b|| PC 40

can verify tha connec 0 ava I| carr er |ngthe
carrier apfarattige2d., I adaiti bhe MedinohiPe PC m@Ycérﬁnﬁérl fy that the

l'ine | ender isazyahidtand 4 Sogonneetad did o 25t¥al 1¢ GaFd efob¥he
aUthentlcatlngaaggekkqiggqg%rapparatus 23 of the carrier apparatus
20 when mutual authentication is performed.

The carrier apparatus 20 verifies whether

15 the mobile PC 40 is a registered one by
authenticating the mobile PC 40 so that the carrier
apparatus 20 can verify whether the user of the
mobile PC is one from which fees can be collected
with reliability.

20 In addition, the mobile PC 40 can verify
that it connects to a wvalid carrier by
authenticating the carrier apparatus 20.

In addition, the mobile PC 40 can verify
that the line lender is valid and is connected to a

25 valid carrier by authenticating the line lender
apparatus 30.

Fig.5 shows an example of the customer
information database 25. The customer information
database includes ID information of a mobile user

30 for identifying the mobile PC, use line number and
authentication number and the like.

The billing apparatus 24 stores usage of a
line lent to the mobile PC for each line lender, and
billing is performed on the basis of data stored in

35 the informaticn database 26.

Fig.6 shows an example of the billing

information database 25. The billing information



apparatus 30. Fig.5 shows an exanple of the custoner information database
25. The customer information database includes |ID infof NOVEMBER 2085 nobi | e
user 30 for identifying the nobile PC, use |line nunber and authentication
nunber and the like. The billing apparatus 24 stores usage of a line |ent
to the nmobile PC for each line Iender, and billing is performed on the
basis of data stored in 35 the informatiofh database 26. Fig.6 shows an
exanple of the billing information database 25. The billing information 15

NOVEMBER 2005 0 at abas f. Fig.6 includes.line nunber, LD information of
nobi | e user fo?aétﬁgjcaisr?/i%g ?ﬁg‘éoblirf%fu%%saianﬁsé“ﬁh%r anEIIBthe like. As
met hods for bilkhifegreetioe bdr rowerls ($he fobi lsedRG 40l herehe tivé iflsl | owi ng

met hods can becappld for .exam e.n A { hpugh not shown in the figure,
necessary data are obtag?%ed and stored in the billi ng i nformati on dat abase

25 according to the billfRgMRetists SEnPEhAL PEi 14 ilng ? PP RECPFRe 10

borrower can betper ywede Brrsito madhod, | tAet FBR 1atw W chet hedsokiahe PC

connects to the line .and.a tine at tt& connection ends are %bt ai ned,
§ n%ar th the

jch
and the billingSi $PRerTdr ned o WP basi s“oF "PRE Y iR pet Bl B8t Wedh 15 t he
times. The tinéigtunghi chetheseoyneaetioneadsbtedmdse aded eshdned as the tine

at which no retHeny, Message; hgehel Vad 4R+ LESRANSS tH- SeRdiAg kRAWKY ng
nmessages at predetermned intervals fromthe billing apparatus of the
carrier to thePhbBile Pethed8esdid netdhbd? L BiPiOng 9 stipertbRfied by
recordi ng itthe humherwef Packees ppassednédir ough the line for the nobile PC
Third method: Billing is P?Eggrgﬁﬁﬁ%ﬁ : A time at which the mobile
PC connects to the line and a time at which the
connection ends are ¢obtained, and the billing is
performed on the basis of the time period between

15 the times. The time at which the connection ends
can be determined as the time at which no return
message 1s received in response to sending inquiring
messages at predetermined intervals from the billing
apparatus of the carrier to the mobile PC.

20 Second method: Billing is performed by
recording the number of packets passed through the
line for the mobile PC.

Third method: Billing is performed by
recording the sum o©of the number of bytes of packets

25 passed through the line for the mobile PC.

Fourth method: The mobile PC buys out the
bandwidth of the line for a predetermined time.
There is no additional fee regardless of usage of
the line within the range ¢f the buyout. However,

30 there is no refund even if unused bandwidth remains.

Although not shown in the figure, the
encryption apparatus 28 includes an encryption part
for encrypting a sending signal to the mobile PC and
a decoding part for decoding an encrypted signal

35 received from the mobile PC. The mobile PC includes
the same encryption apparatus.

The encryption apparatus 28 exchanges



recording the sumof the nunber of bytes of packets 25 passed through the
line for the nobile PC. Fourth nethod: The nobile PC buysoseMpBEreoodandw dt h
of the Iine for a predetermined tine. There is no additional fee regardl ess
of usage of the line within the range of the buyout. However, 30 there is
no refund even if unused bandw dth remaing,_ A though not shown in the
figure, the encryption apparatus 28 incl uges an encryption part for
encrypting a sending signal to the nobile PC and a decoding part for

decodi ng an enciyp{gd;ishonaly 35sLeceived Ju om i hg prbidie PG rIhe mrbile PC
i ncludes the sane encryption apparatus. The encrypti %fn appar atus 2

exchanges 15 NOVENVBERI2GO5MUm eRErPpt PGTIESE SBEr BO X idm Ehi 8% &S es
that are usedkdofypoiuBuniagadid oathet ween tHe wdbhbetRe arsktde kemearyption

appar atus 28. using.the secret_keys, the .encr i.Qn r s of the
carrier and thtgy% %Sgyﬁﬁlc?n“ a%%%?é?uélsofo{]hteherroﬁg’(?téllgé gdgr%oﬁ’ng encryption
and decodi Ag, socthativhe dnprerdendepe faridie timeb i keP&r @ prievent ed from

tapping of comunicathan dat as0foa:her mialen A copti qural i po, gxampley of the
line | ender 10 apfarat us 30 is described next with reference to Fig.3. The
line | ender appd atube36ShdWeY ARFRE. 3 Td"hclarRsd PIutE™ 4N 67 TR

carrier apparaiarsa20f a tRGr3zho#f.the line | ender apparatus 30, a line

control apparatus 33, a w reless LAN. apparatus 34 nd A The |ine
control apparatus 33 con roOSHPJD%H \‘/3vit€ftl%ﬁ1 teg(abmepijgeﬁi %W%?ﬁ%eﬂﬁgrer

exanpl e, wHen apkhweretis 30com raeschébweemadie Vink Fefddremd &0 carrier
for connecting-g5l3ne ohelQ i Habithaecpela R secoad3betswram the eagrizer and
the Tine lender, and. for 1 ending,8 negabits per, second, the lLng,control
PC 32 of the line lender apparatus 30, a line
control apparatus 33, a wireless LAN apparatus 34
15 and a LAN 37.
The line control apparatus 33 controls
bandwidth to be used in the line. For example, when
there is a contract between the line lender and a
carrier for connecting a line of 10 gigabits per
20 second between the carrier and the line lender, and
for lending 8 megabits per second, the line control
apparatus 33 changes lending bandwidth to 2 megabits
per second only when the PC 32 downloads moving
images, for example.
25 The wireless LAN apparatus 34 includes one
Oor more access points each of which has an antenna
35. The antenna 35 sends a signal to or receives a
signal from the mobile PC 40 and the like. As for
the wireless LAN, for example, fregquency bands of
30 2.4 GHZ, 5.2 GHZ, and 19 GHZ are used. At this time,
communications can be performed with a communication
speed of 256 Kbps-25 Mbps or more. In addition, the
wireless LAN apparatus 34 communicates with the
mobile PC 40, allocates an IP address to the mobile
35 PC, and notifies the PC 32. ’
By the way, as a precondition of this

service, the line lender of the line lender



apparatus 33 changes | ending bandw dth to 2 negabits per second only when
the PC 32 downl oads noving inages, for exanple. 25 ThasWOvaEMEER 1008\
apparatus 34 includes one or nore access points each of which has an
antenna 35. The antenna 35 sends a signal to or receives a signal fromthe
nobile PC 40 and the like. As for the wireless LAN, for exanple, frequency
bands of 30 2.4 GHZ, 5.2 GHZ, and 19 GHZ &ré used. At this tine,

comuni cations can be performed with a comruni cati on speed of 256 Kbps-25

Mops or nore. | ption,. t Lrel AN, 2P t 3 qg%i tes with
the nobile PCazf%?gggjfgéa{&&l%ﬁa?#aggr%%?se to ?h‘gf@%rgbitﬂﬁg %3% ! ,Paﬁ notifies
the PC 32. By it ®ayrigs annacahdst ifoF dfortpEingeppidcd,enden @i ne | ender

of the Iine | endes, 15:NOVENBER 20050115 ARNAS al ¥SmSORI agt S \hef or ehand wi th

the carrier of the carrier apparatus for borrowi ng and | ending bandw dth.
The fol | owi ng & e%ahpl es of such contract. 5 (1) The line |ender provides
the line gontrol apparatus, ™eeleas DANdand paysdeke dhenelimse fee of the

| ine between the |i I e t he rrier,,. The Li ende ins a
rental fee fr oc%mfﬂg?m% [ %erraF%pgAt Q%ﬁieg%tslsrrgjmg hesggr %i%é)rs or%%i ir)ljts?gg 10
prescribed feealsg 2feghefcahd ekinasbgltvearhetlie nkigentegide mppadats and t he

wireless LAN by..beasing the expensendbhe ddne:henderdheans tde expanse of
the line use fee of the lLine between the line | ender and 15 the carrier.

The rental fed Fai®°By thé Tobitt PELSi & i3%far et BefREEM tthe et tT8r and t he

line lended. dmesddibednfese contract is made regarding fees obtained by the
line Iender fromthe mobilg RGe EQLr8%3MIfita11s the line control
apparatus and the wireless LAN by bearing the
expense. The line lender bears the expense of the
line use fee of the line between the line lender and
15 the carrier. The rental fee paid by the moblile PC
is shared between the carrier and the line lender.

In addition, a contract is made regarding
fees obtained by the Iline leﬁder from the mobile PC.
For example:

20 (1) The line use fee is constant
regardless of usage of the line by the mobile PC.

(2) The iine use fee 1is paid according to
the usage of the line by the mobile PC (There may be
a case where the line use fee to be paid by the line

25 lender becomes minus according to the usage by the
mobile PC (the line lender does not pay the line use
fee, but obtains a fee).

(3) The line use fee i1s discounted
according to the usage by the mobile PC (there is no

30 case where the line use fee becomes minus) .

In addition, the carrier makes a
predetermined contract with mobile PCs, and
registers information in the customer information
database.

35 (Communication method)
Next, the communication method is

described with reference to Fig.4 in which the



20 (1) The line use fee is constant regardless of usage of the |line by the
nobile PC. (2) The line use fee is paid according to thsovsmpERaD0s he | i ne
by the nobile PC (There may be a case where the line use fee to be paid by
the line 25 |ender becones mnus according to the usage by the nobile PC
(the line | ender does not pay the line ugﬁ _fee, but obtains a fee). (3) The
line use fee is discounted according to fe usage by the nobile PC (there
is no 30 case where the line use fee becones mnus). In addition, the

carrier makes %PISdEEechE' 1‘3(99{%@‘3% &thc b&£?§§ rL£QLSLErs
information in e customer ormatron at aba ncatlon met hod)
Next, the conmikavipg ﬁetﬂ?dbtl%r déscrifbdd v panfetd éln@ef td Fig.4 in

whi ch the 15 Méfé\@ggnao%m%lr@mgn%lmw@a&es,awrtﬂagrt hengar fiser
apparatus by borrow n or all of the bandwi dth of a broadband

conmuni cat i on 135 BY %H@ ‘? er€PREF PEPAEY Dy the ine | ender
apparatus.55 A predeter mnexteaiﬂ‘d:kenmunatjl entodtwacet ipnogrcaitwaret hi s

ore e for SPTE%P S Perodd T S5 e don B BEI00 When ThetSBhiEe b o
is powered onF& h% et ﬁéﬁlﬂaélqlc 4bn pafdadiicdl | ys abhAL RESs atfe TadPfo wave of

the wirel ess AN iNsthg wiGidlidys aad wai ttfhet Gnob €Cei )_t@ a;ocarrl er

si gnal (S100). Wen the "gr%' | e E;lC 40 det ec arrier %n gg nobi |l e PC
40 sends an origi nating |the 1Boldlg su l?hgoi”fﬁﬁle Eonnect s
to the wtel esrsaijAI\baEpaFl@tuﬁenﬁlébcandaamyhmdicm:es the h:larqia.o lveader of

apparatus 30 Qﬁ&QL)ireless LAN in the vicinity, and waits to
receive a carrier signal (S100).
When the mobile PC 40 detects a carrier
signal, the mobile PC 40 sends an originating signal.

15 As a result, the mobile PC 40 connects to the
wireless LAN apparatus 34 and authenticates the line
lender apparatus 30 (S101).

After that, the wireless LAN apparatus 34
assigns an IP address and the like to the mobile PC

20 40 and sends a notification to the PC 32 of the IP
address (S102). The PC 32 produces a packet by
adding the IP address and the like to a control
signal from the mobile PC 40 that is received by the
wireless LAN apparatus 34, and sends the packet to

25 the carrier apparatus 20. In addition, the PC 32
relays a control packet received from the carrier
apparatus 20 to the mobile PC. Accordingly, a
session is established between the mobile PC 40 and
the carrier apparatus 20 (S103).

30 After that, the carrier apparatus 20
authenticates the mobile PC 40 on the basis of user
information (ID information, authentication number
and the like) sent by the mobile PC 40. In addition,
at this time, the mobile PC authenticates the

35 carrier apparatus 20 (S104).

After authenticating mutually, the mobile
PC 40 and the encryption apparatus exchange the



After that, the wireless LAN apparatus 34 assigns an |IP address and the
like to the nobile PC 20 40 and sends a notification toNONEMBERB0Df the |P
address (5102). The PC 32 produces a packet by adding the |IP address and
the like to a control signal fromthe nobile PC 40 that is received by the
wi rel ess LAN apparatus 34, and sends the packet to 25 the carrier apparatus
20. In addition, the PC 32 relays a control packet received fromthe
carrier apparatus 20 to the nobile PC. Accordingly, a sessionis

establ i shed be t :,@_H! C <an h ar.r S 103) .

30 After that, ég\ﬁggga?% er aJCE%?akég, Zégea%t %%\t Fggnﬁ{éls Bﬁ?{%ﬁl I §98%§40 on
the basis of u%%?erlnf@ﬂhatq%mm?PDC@ﬁﬁéﬁhﬁ¥@6ﬁ fEefMéMs dBrP bhenbibéd and

tpge i Ee) senta by éh% ide PC 48e |emlcaﬁ%ﬁl@gio4) ﬂAa][ﬁLsstdafrEthtehe mobi | e
aut hent i cat es_t rier appara ter aut cating
mutual |y, the OBt 8 ?f{) }%%du?ﬁ Yert t?%?% EBharat IS exchi g«§ Fhe 15

NOVEMBER 2605 cdﬁmsemoettie:mrcj{@taoarleewsamtse@nter t@Omhmwc:rad;rppt@.SbOS)
After that, preatlon datef LOR, L 430?1%@ PCnQn 78 £O6T ¥RLed in the

encryption app At US Of using this encryption key, and
the 5 communi cB%¢ ofegace caren sehe Sﬁc:émftjtch@ BREPYRIL WG Cpbatat us of the

carrier. The coipdnieat oM d@f@ns@éezr@@w@tedth@ bb@m@mﬁrcyanii@ﬂ appar at us of
the carrier, andtr nsfeaé éitftOt eco (gatlon arat%s of _the

Internet. ComAmETAEIET & ?oﬁ?f@rpﬁe 1 nt ?’ﬁ@fmtl&at Fé PE%re
recei ved odfice ye Théeemcriyptd ohhappatdaties B &he camodiersd ammcehby

encryption appajat us cgResy yngr§ %ﬁa%%n'&@ttﬁé Q%Tr%lea:nd Sehpdgpkhe data to

the nobile PC 40. The m)bl 40 communicates with a 15 predetern ned
comnuucatlon%ﬂ@%YEF&§nlqﬁP%ﬁ%tus encrypts the communication data
and sends the data to the mobile PC 40.

The mobile PC 40 communicates with a
15 predetermined communication apparatus 1 on the
Internet (5106). When the communications end, the
billing apparatus 24 records ID information and
usage time in the field of the line number of a used
line in the billing information database 26 (S107).
20 Payment of line use fee by the line lender
is calculated in the following way, for example.
=line use fee + a rental fee used by mobile -
(rental fee from mobile user - fee for the carrier)
In this equation, the line use fee is the
25 intrinsic line use fee. The rental fee used by
mobile is a rental fee incurred when the user uses a
line of another user while on the go. The rental
fee from mobile user is a rental fee revenue when
another mobile user uses the line of the user. The
30 fee for the carrier is a fee paid to the carrier.
(Cooperation with wireless broadband service of
other embodiments)
For providing the wireless broadband
service, various forms can be employed other than
35 the form in the above-mentioned embodiment in which
a base station (for example, wireless LAN shown in

Fig.3) is installed by using the rental method. The



I nternet (5106). Wen the conmunications end, the billing apparatus 24
records IDinformation and usage time in the field of 14 RevEMBERUGDEr of a
used line in the billing information database 26 (5107). 20 Paynent of Iline
use fee by the line lender is calculated in the follow ng way, for exanple.
=line use fee + a rental fee used by rmbile4 (rental fee from nobile user -
fee for the carrier) In this equation, theeline use fee is the 25
intrinsic line use fee. The rental fee used by nobile is a rental fee

ncurred when LhenlSer, Hses: ! ke of ARObRer puser, sl L e, p; bl go. The
rental fee fromnobile uUser I's a rental fee revenue when another nobile
user uses the pithedéimarie aser. fPHe BERMebef op floemtam iwrifE &Mfee paid to

the carrier. (goeperatiole Wet Anwireless:beopdband servdeeret ot her
enbodi nment s) ForrBE)]r_ov_l di ng. the w rel ess, broadpband ervice, _various_ forns

can be enpl oyeBr8VHER Thah! T 85°EKe STt § 715 t KB dBoe-SRerntToned 1&fbodi frent i n
whi ch a base stahitenl (fothexanphe, amfetesSobANesfomming wugud)l i S

install ed by usi the re t T. =14 f ot her
than the form g%‘jﬂgﬁec gbgor\l/g%?rlé}rllglgo%g‘%e egrﬁ%%??ren ﬁgr%gﬁ ]TZ(%?S% arérglogc,r}{%r formin
which the carfpérligtself installs the base station for providing wireless

services while also enpl oyiAgekbaa d ential FBL DM ANd @ T 96 BNEOrcAer f or i ng
mut ual connection with a base station installed by ‘another carrier. For

exanpl e, the fBFI 8RSy two forms can be used. 10 First form A case where
the carriar0 itself instafissa lhagen stratcodne wahkecaltsee enployemg the rental

met hod In addiEEQ@l%Oi§ﬁ§§§figgat%%Qé“§%§@£o¥i@hile also employing
the rental method
In addition to accessing the Internet via
the base station installed by the line lender by

15 using the rental method, the mobile PC is configured
sO as to access the Internet via the base station
installed directly by the carrier.

In this case, the authentication apparatus
and the billing apparatus in the carrier side are

20 commonly used for both of the case for accessing via
a base station installed by the carrier and the case
for accessing via a base station of the line lender
by the rental method, and a usage fee by the mobile
PC is recorded in the billing apparatus.

25 Accordingly, the usage fees for both of the case for
accessing via a base station installed by the line
carrier and the case for accessing via a base
station of the line lender by using the rental
method are added and the added fee is billed.

30 To the user of the mobile PC, rental fee
for the line lender + usage fee of the directly
operated station are billed.

Second form: A case where mutual
connection with the base station installed by

35 another carrier is performed

In addition to accessing the Internet via

the base station installed by the line lender by



the base station installed by the Iine | ender by 15 using the rental nethod,

the nobile PCis configured so as to access the |nter a2NOYEMBERR200ASeE

station installed directly by the carrier. In this case, the authentication

apparatus and the billing apparatus in the carrier side are 20 commonly

used for both of the case for accessing vH@_ a base station installed by the
as

carrier and the case for accessing via a e station of the |line | ender

by the rental nethod, and a usage fee by the nobile PCis recorded in the

bi I 1ing apparafys, 2%@6@&9&99' Xﬂet}h@? sage ﬁgsﬁlfeorpcbow Qéng@gu%%e for
accessing via a base station installed by the [ine carrier and the case for
accessi ng vi a @°base tostatGoPs ot ehd Ntiatd¢endér By DasigsthelPental et hod

are added and theradded feeréstehil bed.ad30cdort Beruserr of the nmobile PC
rental fee for the |line_|ender + %§qg§}%§e of thS d%rectl% ogerat d
station are billed. Secoltd'$dr "RPdase Mhet Q" AGETSl “Conhect FoATWiSth t he
base stati 6n iwnstakl edidey s B5tanot ber acartther tsrperdor nede | otaedition to

accessing the net Vi e i.on. j .al | | i.ne .hender by
o NOVEMBER 2008 £ 18 Tu o s hes, SREn et o g PR BB TS oo ed
so as to accesSa¥héerntter el g atdchasd skat Ponsupsstalnedl HPrectly by

another CarrieéutM@ﬁ&ﬁtdEHﬂtﬁePQO%QQQBQH§,FQnahgddaéﬂﬁﬁiliﬁgVia a.basg
stati on of anothgéacarrler, t he, ot carrier requests the authentication

er i
appar atus of th® QFH%&Dt?PmEP@h%ﬁ$§ﬁHQNT%pﬁéa fscri bes to authenticate
t he nobi | @0PC, and sends I |4ddgt ijomf,ormmtiah feet Hombilinaglapparatius. 10

I'n addition, rentak %%%fé¥ btner! endsri f M5@9B:hae LI HLPRL GaLl &ff are
billed to the user of .
the mobile PC. '
(Other modification)
Although a case in which each home
15 receives broadband service is described in the
above-mentioned embodiment, the application of the
present invention is not limited to this. The
present invention is also applied to a case where é
company contracts to use a bandwidth equal to or
20 greater than a bandwidth that is normally used.

In addition, in Fig.3, although the PC 32,
the line control apparatus 33 and the wireless LAN
apparatus 34 are described as separate apparatuses
in the above-mentioned embodiment, a part or all of

25 the apparatuses can be formed as one apparatus.

In addition, although a case in which a
line user uses a wireless LAN 1is described in the
above-mentioned embodiment, the means is not limited
to the wireless LAN as long as the mobile PC can use

30 the bandwidth of the line user by the means.

In addition, although a case in which the
mobile PC borrows the bandwidth of the line user 1is
described in the above-mentioned embodiment, a fixed
PC (for example, a PC of the neighboring house)

35 instead of the mobile PC may borrow the bandwidth of
the line user. In this case, the line user and a PC

that borrows the line of the line user need to be



the nobile PC. (O her nodification) Al though a case in which each honme 15
recei ves broadband service is described in the above-menoveMEERITO®dI nent ,
the application of the present inventionis not limted to this. The
present invention is also applied to a case where a conpany contracts to
use a bandwi dth equal to or 20 greater tha% a bandwidth that is normally
used. In addition, in Fig.3, although t he 8¢ 32, the line control apparatus
33 and the wirel ess LAN apparatus 34 are descri bed as separate apparatuses

in the above- rrgg}llg Cfrgbgpdvlq m;nt retleor al | Tﬁf %% tygcgpg r@tsuses can
be fornmed as one appara th 85|t| on, al t hou a case in ich a line
user uses a wrefesdmiANd steestreBed s rLPtThelnabb\lé PR S oﬁ'ne’elhéﬁbodl ment ,

the means is not |inited 1 o.gfeewinel 895 AN RSal 04 i § hee sBbibRPC can
use 30 the bandwidth of the |ine user by the means. In addition, although a

case in which theVRAshi I PC bdfr RSt ﬁéldoa% AER TSR T HEF T i NRHEETSS
described i5n the abeveam®iyionedterhed Mete anftnedameﬁmnexamlde a PC
of the nei ghbori hous i nst of the, nDbl the
bandwi dt h of Iﬂggfillﬁnen s’eré_)h‘fne'tn %l 888 1he P nelﬂlslgt?é/%nd ag‘ﬁl t hat
borrows the |i®&®aoplehe [Fawe @usempri@ed tthe beins NOYEVBER! 2005 caBré@iect ed

by wire or w rrﬁéﬁsﬁe E@%r@@@@&tbgnusﬁngﬂ% Mm&e@ ﬁo‘%d’!dk?éﬁésllzcﬁ@ in this
case either. In addition, althou a case i s described n whi ch the i ne

user and the carrier are Jb%n%%FE&erSRW é’%r%ﬁd’ﬁaﬁdnlorﬁ ekr‘?le"[1 FYRE i'n the
above- mentidonedaentedi menty tieeedbedirrerdris not limted to this exanple.

B & ooy | 18, US Yol LB GaNY Sen dTohE SAMRALEG DY, Usi ng
private broadband |ine e carrier be a
required for 1nstalllng base statlons for prov1d1ng

a wireless broadband service. Thus, there is a
problem in that the spread of broadband services

15 that can be used while on the go is not sufficient.
However, according to the present invention, a base
station can be installed not only by the carrier but
also by an individual or by a company, so that many
people in a suburban area or a depopulated area can

20 enjoy broadband éervice. In addition, according to
the present invention, investment risk of the
carrier can be reduced. .

[Effects of the present invention]
As mentioned above, according to the

25 present invention, the following various effects can
be obtained.

BARccording to the present invention claimed
in claim 1, by communicating with the carrier
apparatus by borrowing a part or all of the

30 bandwidth of a broadband communication line, used by
the line lender apparatus that lends a line, between
the line lender apparatus and the carrier, mobile
use of a terminal is made easier, and the
communication method, the carrier apparatus and the

35 line lender apparatus to enable borrowing and
lending of a part or all of the bandwidth of a

broadband communication line between the terminal



10 carrier or a type 2 carrier. Conventionally, enornous investnent is
required for installing base stations for providing asiNoEsERINadband
service. Thus, there is a problemin that the spread of broadband services
15 that can be used while on the go is not sufficient. However, according
to the present invention, a base station can be installed not only by the
carrier but also by an individual or by 5 conpany, so that nmany people in
a suburban area or a depopul ated area can 20 enjoy broadband service. In

addi ti on, accg&gjnghéocaggﬁfgéﬁggg%rggggngg%ntmgngéggﬁg risk of the

carrier can be reduced. , the present invention] As nentioned
above, according to the 25qekignd FAvERE &F,C et f SPVERTHP Va1 dUBCEf f ect s

can be obtained.cAccqr di nght & d:heo Phesgnt oVt d #20ichal MG wddnctaem 1, by

communi cating with the carrier apparatus by borrowing a.part or all of the

30 bandwi dt h ¢ W dadBAfd tg“t?mﬂuﬁ‘ig‘éa Faﬁeﬁ?/ﬁézp%%daugy“@hethﬁ ne | ender

apparatus % hatvimendssa Lhne irsetaerad the thiend dreadeendpparsatpsrandst he

carrier, mobilg, %&S?Eeatte%fﬂ{%i %gnngg\%i(igsluege and Eg%dtv?‘io higation
p the 3 in

met hod, the carrier apparatus an _ | 'ender apparatus to enable
borrow ng and thending bfed gutttlor Alheofl enide harep dBlEUSH- a br oadband

comuni cation |ine betwegg e e M oakndS NQVERVBER 2083 tibh antatheqcarrier

apparatus can .be provided. According to the present invention claiped in
P oD by pdrT Ov it W Eomin €Tk T OAG - Bt REBH THC T bf REndE HHRES hBRFI ne

| ender app@arattesrmwvimai hend wihree| esse LABNDRSt @ldredr 2 huthe slimwee | ender
apparatus, the pbiL eokCLEIARln £aR: €331 h¥ s heoRangidih ofnethe 1ine
used by the lin ender appar at us.
lender apparatus can be prevented, the terminal can
borrow a line from the line lender apparatus without
anxiety.

15 According to the present invention claimed
in claim 4, by performing authentication mutually
between the terminal and the carrier apparatus, the
carrier can verify that the mobile PC is a
registered one, and can verify that the mobile PC is

20 one from which a rental fee can be collected with
reliability. In addition, the mobile PC can verify
that i1t connects to a valid carrier by
authenticating the carrier apparatus.

According to the present invention claimed

25 in claim 5, before the terminal in the present
invention performs communications wvia the line
lender apparatus, the terminal and the line lender
apparatus can authenticate each other. Accordingly,
an invalid third party’s use of the line lender

30 apparatus without permission so that the invalid
third party performs communication just like a valid
terminal of the line lender can be prevented.

According to the present invention claimed
in claim 6, since a fee to be paid to the carrier

35 can be decreased according to the amount of line
bandwidth that is lent by the line lender apparatus,

expenses of line use imposed on the line lender can



According to the present invention claimed in claim3, by encrypting
comuni cations between the 10 terminal and the |ine | efndOVEMBERAISIS, Since
tappi ng of comrunication information in the line |ender apparatus can be
prevented, the terminal can borrow a line fromthe |line | ender apparatus
W thout anxiety. 15 According to the pr gﬁagt invention clained in claimd4,
by perform ng authentication nmutually be en the termnal and the carrier
apparatus, the <carrier can verify that the nobile PCis a registered one,
and can verif h nmohi [ 0 0 ' r.ent f can be
col | ected wi t)rqoérg‘%?g%%di't%é Ietn}ll:)%(tjd??i‘%oriwt%afea n%%i“%s%%@’é;?v‘%%?fég that it
connects to a ¥ FHSEAtECer by authenticating the carrier apparatus.
According to the present ddiendiog ebaichRd p2bs it Chavengidref oI einbe
terminal in the present in er%ion pﬁrflqrms comuni cations via the |ine

the

| ender appar at'ds, 2t ¥e °0&r finait &St Ae Hliné 1 Shtet € appRARAUL" 2an
aut henti cabe eguhl bthele Ascorite ngbymundrca tnivat idethodd cfarityed use of the

i ne | ender Sodrgpp&rlgt us ‘Mlt%& e gg\é/a- Ig?iil e19N Sg?ré\l;'f& he invalid third party

perforns conmmunication just 1Tk term na % "the line | ender can be
prevented. According to P PrEsent tPnE&ft iR TPk nedvent i ¢t 62 M§ifnce a
fee to be paididaocthemcanrier 8BS, canibgedawfasedagesordig to the anmount of

line bandw dtah t gta%zel ecrg the line |ender agggr%t %g, ; expenses of line
use i nposed off Hret FFARES eiter” Tan-18Y 2805”218 “bé Ytducdd, so that
t he spreatlof drwadband fcal dens atcél erat k. proroidédg to the present

invention claimed in anyQne,ofs&hai M Enklio@ £arLLEr 13RAA A USS
applicable to the communi catiion nethod clained in
the specifically disclosed embodiments, and

variations and modifications may be made without
departing from the scope of the invention.
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any one of clains 1-6 can be provided. According to the present invention
claimed in claim12 or 13, a line | ender apparatus aFNOCEMBERRWSt he
comuni cation nethod clained in 10 any one of clainms 1-6 can be provided.
The present invention is not limted to the specifically disclosed

enbodi nents, and variations and nodifications nay be made w t hout

departing fromthe scope of the invention. 15 20 25 30 35 15 NOVEMBER 2005
-19 CLAIM5S 1. A conmunication nmethod in which a termnal conmunicates with
a conmuni cation apparatus on the Intepret via a carrier apparatus, wherein:
the term nal communicates with the carrier apparatus by borrow ng a part or
all of bandwi dth of a broadband coammamsati on |ine between the |ine |ender
apparatus and the carrier apparatus, wherein the broadband conmmuni cation
line is used by the Iine | ender apparatus that |ends the bandw dth of the
broadband communi cati o | Pn€CHEIEAEEPBr "apRAF at sWiheR W’les a billing
appar at usténed i ngpranddiilddtrRg wiftor atbanubdatabase ipwirasiores billing

information; .th illing par at.us..rec pn_t 1Jling informtion
dat abase, “a t—II?en?n?ll.tuer#onee& 8’1‘81 %e%légztle%bgégaﬁa%stgﬁrr}f*r%%%%ti on line, ID
information of the terfhfalteraidaa crpBunseabRdunttiisele BRI R er mi nal ;

and the bipbing @ppsf Pors faleulabpestaoki hilngs beedwithtde 4ine | ender,
for use of thg broadhand,; comunicall gaclbog LR.cppglderation of the line
lender apparatus and the carrier apparatus, wherein the
broadband communication line is used by the line lender
apparatus that lends the bandwidth of the broadband
communication line,
the carrier apparatus includes a billing
apparatus including a billing information database that
stores billing information;
the billing apparatus records, in the
billing information database, a line number of the lent
broadband communication line, ID information of the
terminal, and a line use amount used by the terminal; and
the billing apparatus calculates a billing
fee, for the line lender, for use of the broadband
communication line in consideration of the line use amount

in the billing information database.

2. The communication method as claimed in
claim 1, wherein the billing apparatus calculates the
billing fee for the line lender by subtracting a fee for
the line use amount used by the terminal from a fee of the

broadband communication line.

3. The communication method as claimed in
claim 1, wherein the communication between the terminal and
the line lender apparatus is performed via a wireless LAN
that is provided in the line lender apparatus.



inthe billing informati on database. 2. The communi cati on nethod as cl ai ned
in claiml1, wherein the billing apparatus cal cul at es 135meovbMBERRS ee f or
the line lender by subtracting a fee for the |line use anbunt used by the
termnal froma fee of the broadband comunication line. 3. The

comuni cation nmethod as clainmed in claim1, wherein the comrunication
between the termnal and the line |l ender apparatus is perforned via a
wireless LAN that is provided in the line | ender apparatus. 15 NOVEMBER
2005 -20 4. The communication nethod_gg.clained in claim1 - 3, wherein the
comuni cati on between the termnal and the carrier apparatus is perforned
by encrypting a sending signal in the sending side and decoding a received
signal in the receiving &i dhe sonMaicetmoni vathod asthbaimsdclimi ned in  any

one of clai By 11 4, é"h%kﬁalrré1tﬂqq:k1teerc'5‘rnﬂl%hléag15Heb5§\'ﬁlééﬁrth@p@@f@ir‘r@l
aut henti cate each other before the ternlggFgeﬁ gnunlcates with the
hgYy

communi caft n15bﬁ£¥ﬁ%ﬁ¥(ﬁPRQE9U¥%€€rﬁ§F SRrFEPtinPatat us. 6. The
conmuni casendimetdiorhals igl diedandiagy sidreanfl deapdsnd- 4, redeieed t he

termnal and,the;ling l,endsr, i RpRal@atus authenticate each other before the
term nal perforns conmunication via the line | ender apparatus. 7. A carrier

apparatus that nediates between a term nal and a communi cati on apparatus on
the Internet, wherein the Temuuonmneaticansohetwebodt he ¢teaimedl inand t he

carrier Q@gr@ﬁys @rcelmg‘ qr ned v@bérlé%”gﬁé Pathi ggl alh ofecbandwidih of a

br oadband nmuni cati on |1 ne, wherein br oa comruni cation line is
used by aaPPWtP%d%%theéﬁﬁ&aét%§atcﬁaptpéﬁd§efﬁéeb*éﬁﬁvxf—%’f‘ﬁl%?lthe br aodband
conmuni cato@tiuhides ed hel ttartHeerccappariatys caoappasatgs anbthéi ng appar at us

includingI§%£4$égruhaiggénggggfg} %%%%Qg§gsphat stores billing information,

6. The communication method as claimed in any
one of claims 1-4, wherein the terminal and the line lender
apparatus authenticate each other before the terminal

performs communication via the line lender apparatus.

7. A carrier apparatus that mediates

between a terminal and a communication apparatus on the
Internet, wherein the communications between the terminal
and the carrier apparatus are performed by using a part or
all of bandwidth of a broadband communication line, wherein
the broadband communication line is used by a line lender
apparatus that lends the bandwidth of the braodband
communication line,

the carrier apparatus comprising:

a billing apparatus including a billing
information database that stores billing information,
wherein:

the billing apparatus records, in the
billing information database, a line number of the lent
broadband communication line, ID information of the
terminal, and a line use amount used by the terminal; and

the billing apparatus calculates a billing



wher ei n:
dat abase,
i nformati

the line

consideration of the |line use anpunt
8. The carrier apparatus as clained in claim 7, wherein the billing

the billing apparatus records, in the billing information

a line nunber of the |lent broadband communi ¢aNOYEMBERE00S D
on of the termnal, and a |ine use amount used by the term nal;
and the billing apparatus calculates a billing 15 NOVEMBER 2005 -21 fee, for

| ender, for use of the broadband communication line in

inthe billing information database.

apparatus calculates the billing fee_jfaor the line I ender by subtracting a

fee for t
br oadband
7-8, the

he |line use amount used by the termnal froma fee of the

comuni cation line. 9. The carrier apparatus as clained in claim

caeri or apipar bins loonprr sifig arse alfit hert beatidbandppar at us,

wher ei n:

the aut heg&waﬁw&maﬁﬁy% %AQ%I%m%sb@rr%e' 0t QEMBLLOndatabase that

stores in
appar at us
i nformati

communi cati on apparatus @n the lLatetpe

clained i
t er m nal

encryptio
decodi ng
12. Alin

ornation. on custoners of the carrier; the authentication

igubhentithtes 1T¢R¥W%ﬁ%ﬁquﬂaqﬁFaF€ferr|ng to the custoner

on database before the term nal performs communications with the

Oradlle £arL] fnap

n claim9, wherein the aut Een??éa t1on apparatus apﬁtentlcates t he
By GBEEEHRngle Pk 1 aRAIAATAS CeAGHAGREPCAPFORILAEBFMEEF on t hat
i s storedfon ahel Gigar dendawe | mded burddrd nbeaniteal fotlthéheinaruser apparatus

as ol al gl Yo 0nG, ol | AR Loyl Gohe, GRLT L cRPBLBLUS.CATPT [ ST NY an

n rypting a sen ng si gnal ermnal or

a

E@WWU$b¢aHb%%dlﬁyfan encrypted S|gnal received fromthe termnal

e |l ender apparatus for |ending

9. The carrier apparatus as claimed in
claim 7-8, the carrier apparatus comprising an
authentication apparatus, wherein:

the authentication apparatus includes a
customer information database that stores information on
customers of the carrier;

the authentication apparatus authenticates
the terminal by referring to the customer information
database before the terminal performs communications with
the communication apparatus on the Internet.

10. The carrier apparatus as claimed in
claim 9, wherein the authentication apparatus authenticates
the terminal by obtaining, from the terminal,
authentication information that is stored in an IC card
included in the terminal.

11. The carrier apparatus as claimed in any one
of claims 7-10, the carrier apparatus comprising an
encryption part for encrypting a sending signal to the
terminal or a decoding part for decoding an encrypted
signal received from the terminal.

12. A line lender apparatus for lending
bandwidth of a line between a carrier apparatus and the
line lender apparatus, wherein:



bandw dth of a line between a carrier apparatus and the |I|ine |ender
appar at us, wherein: 15 NOVEMBER 2005 -22 the |ine | endes NaUpPSIBER2805 S
provided with a wreless base station for relaying a signal between a |line
borrower apparatus and the carrier apparatus; the line | ender apparatus
sends a signal sent fromthe |line borrower apparatus that is received by
the wreless base station to the carrier apparatus over a |ine between the
| ine | ender apparatus and the carrier apparatus that is used by the line

| ender apparatus; and the |ine | ender.,gpparatus sends a signal sent from
the carrier apparatus to the line borrower apparatus via the wreless base
station, wherein the carrier apparatus includes a billing apparatus
including a billingtheféimatilenddat appseatibatis ghoresidd [Withg ai nf or mat i on,

the bill 'QQr@P?@é %é‘bse recards, fd} tﬂ%%ay*%hlg' 5”!1&;%@8@%8@110@ fbase, a line

nunber of the lent 11ine, ID i nformati on of | 1 ne borrower apparatus, and
a |ine USBTERBRMtARRIA S (3 IqﬁﬁEQ§5Fﬂ8%e?pEBEQFH?US and the billing
appar at us calculateSha huhblmgndéeeappaMaﬁwmadan&sIaﬂuﬂgnalf&@nmse of the

line in fggrﬁ é}x‘?é af[ir%‘ dgfe a‘i%%u%mBHQE kg EQEe?{ré{i B9 chof ormation

dat abase. I ne ratus as clained In alm 12, wherein the
billing appafaess W%Lﬁ%&fe@rt ﬁ@ 59 IGPAg 1PEe2PBRTRRRS| PHET | 2nHERS by
subtracti pgtacéeetiorl indel drideer uspaannust ansdedhbychheittr ngppatdower

appar at us, E%gop%au%égaégf k%i]!%ﬁ?le%ﬁerTQE Li-ge,kendgg apparatus as cl ai med

in claim I ne I apparatus c r|5|ng aut henti cati on neans for
aut henti cati ng, mheﬁé?nllﬁéfé?@dart@Pﬁﬁ?éﬂuixﬁQQﬁﬁnﬁ-éﬁﬁﬁﬁﬁ1éﬁ%ﬁons via the
| i ne | endetomppiae a&mrléﬂﬂea@aﬂmg ¢at itee Neansbandowtheapps fhnad

aUthentlcate gﬁCf&f@e ess base station,
wherein the carrier apparatus includes a billing

apparatus including a billing information database that
stores billing information,

the billing apparatus records, in the
billing information database, a line number of the lent
line, ID information of the line borrower apparatus, and a
line use amount used by the line borrower apparatus; and

the billing apparatus calculates a billing
fee, for the line lender, for use of the line in
consideration of the line use amount in the billing
information database.

13. The line lender apparatus as claimed in
claim 12, wherein the billing apparatus calculates the
billing fee for the line lender by subtracting a fee for
the line use amount used by the line borrower apparatus
from a fee of the line.

14. The line lender apparatus as claimed in
claim 12, the line lender apparatus comprising
authentication means for authenticating, wherein:

before a terminal performs communications
via the line lender apparatus, the authentication means and

the terminal authenticate each other.



