; €3e9445d671 868T9Z"< SPECI FI CATI ON TI TLE OF THE | NVENTI ON COVMUNI CATI ON
METHOD, CARRI ER APPARATUS AND LI NE LENDER APPARATUS 5 TECHNI CAL FI ELD The
present invention relates to a comuni cation nethod, a carrier apparatus

and a line |l ender apparatus. More particularly, the present i sty
relates to a communi cati on nethod, a carrie+r apparatus and “H um%m’m Mr
apparatus that enable borrow ng and I ending of a part or all o e

bandwi dt h of a broadband conmuni cation |ine between a terminal "2Ad"t he
carrier apparatus. 15 BACKGROUND ARTSRECIF AT E®Net becones nore

wi despr ead, brwwla%%@abl e use of the Internet with high
speed in each hone are ap earlg\g[. ere 20 are a plurality of nethods for
provi di ng the broadband sEPYMY ,CAW%i%FIT{{HQ'C&T%‘RH'%t BRABPEES for the

broadband servixeas LBNEOLENDERO ArpARKBUSI Mes greater than that of
convent i onag services. For exanple, as to a nmethod using optical 25 fiber
i n"whi ch each hone and the carrier are connected via optical fiber, the

communi cat i on SPESNIGABgEIELDD or greater than 100 negabits per second. As
to an ADSL (Asymretric Di ghkal ruisct i Pevehtigh MRINOG YISEHTaeXi Sting

copper wires, the 30 co ni catiqn speed is equal to or, greater than 16
nmegabi ts per s&cownﬁ%gﬁ)oﬁ (fﬁt%‘orfit hod asFh reﬁpﬁaﬁ?gt‘%&ﬁ‘fl ciprene

tel evision) |indesdeheappamanucat i Mospepariscaduallyt o e gpeasentt han 14. 3
megabi ts pef seGAnd, + ASnt QeQaG:%%'b;‘/cm h@&nfgﬁa%'actrlo‘?fﬁ @l fong and

connection points are connecte radi o, the connection points and the
carrier are corfifectiRlr byPBREACAS falbra Lhae| Ae8dsdt Rk betusedhat —2 with

a comuni cat i orersfieeel Bbrequahnd amd pEeairy bifarn bdrtregabils per tsrcond.
By the vy, singg byroachand LtSiel, GRANEERIYALS SXPENRL VBeckllRle 15 2

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 equal 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

A
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5 that the. cost may inhibit w der use of the broadband services. In

addi tion, underpresent circunstances, content requiring broadbandl nternet
connectivity isnot sufficiently provided. Therefore, there is alOproblemin
that there remains unused capacity event hough, for exanple, a lineof 10
megabits persecond is provided between ahgve and the carrier.In addition,
manyof the broadbandservices are wired services. Al though there arel5sone
wirel ess services (forexanple, FWA (Fi xedWrel ess Access), WCDMVA (W deband
Code Divi si onMulittitple geweys)iyatamrermpendsofnedasiedentto isnegessary for

installing baseysiati O@Smgggbg_r&wﬂgﬂ%égggss br oadband servi ces. Thus, the
br oadband20servi ces that can be used when one is away from honeor one is on

the go are notsufficient!| §Ywd8 y&ai | bt e %Ogdpégiﬂ tINtER8ti s a problem
in thata nobi | eamssrchneetsyt dsusxmpubive, tehepbories @ @nabl ée phone or the

|i ke toaccegs the ”El’?% nggs\ehﬁaggtt%@f{ I $advay Jfd e hopg. , Pl SGLORURE OF

THE | NVENTI ON A gener a e present ‘invention 1s to provide an
i nproved comuificat oA net hod a 30 carrier apparatus and a |line | ender

apparatus to solve the abQMeaEI@!ltﬂin’tﬁ,d Lﬁhﬁ@@keﬁife@fentﬁ‘l%pré@fﬁsﬁé_hceé_,
detail ed object_ of, the gresent. i nyentian |§ gggrow a co nl.gatl.on

met hod, a carric&” Eppar At 88 and %a Q597 551réc“f:soqrbe *6ds€ 535 the
mobi | e use of adatersnhbicandtily erabiiedddrr oRhrgediodd endieyeofsaapart or

al I of the; pangwighierfiA Prhaadhand £oramni £at [ARsldde et wee) Lhent erm nal
-3 and the carrier apparatus. To achi eve the above-nentioned Object, the

present inventigPiE a EQFmfikRERk%n aret hod, ©& d4&r MesaRidh3irBebs and a |ine
| ender appar at s=dand b phoalﬁ@rdnmadweéémraehampl and thdi terPCe4Q in Fig.

|, or, a PC of a nei ghbortﬂgﬁﬁ‘&‘ﬁﬁé‘}{‘d rﬁglg%l Lke)lcoppui gales with a

communi cati on apparatus on the [nterne carri er apparatus, wherein:
the terninal c&RfINTase3TRi WA refe SBITFI@es appélléth@él% Qe ber AERI ng a part

:)r 311 of the bsaﬁtcb/\nvdihepésa a@maam cpdsrfruakambu@n lHwee, ( %ﬁﬁdggy a ::I neI
ender appar at at in e nder in Fig

in addition, l\rz\rsla r(;las 8?835916 @aﬁ% Xﬁ?@%ﬁ?ﬁ r?lﬁcgef I[Z TELAE P8I ess base
station 15 suclMLdstwl@lésseEAN)ol a@nrezhd ymelai im etsnprrovi de t he servi ce

of the present jJuantd pp, rhbe:gaA1aN RECoRBs the tidis | £9HeL) o BBk WREN the
i ne | ender apparatus and the carrier ap arat us. According to the present

i nvention, by X¢%SMimi ]BEP?H aR% r?'eirh‘él Pri e?héﬁparté}%sblb?/aﬁBFPSW ng a
part or alAol of stererbanswtnth afanadyaﬁsﬁ)@nﬂhennﬁum dat iawayi Aeomukecheby t he

[ ne ender appar s 1hatl ends g Iine nbetugen the ing | eader, apparatus

and the carrier use o termnal 1's na
conmmuni cati on ﬁé’taﬁdcﬁb%‘he CAFr Perr epplal at BB BAd 1EheE IHLHRDIQAdER ébﬁér at us
to enabl e borrewndand hesdi Agedfs aaise o phblok tﬂaézﬂmdmédbla af a

br oadband cor‘r‘r%(r% dlalt%:ogh |ne bet n_LJ'{khe grglcgal aq:ql carrl ﬁryﬁ%%ar at us

30 can be provi the®v V|emp0|n Cofmunt Cati ons b
termnal afhel t &9 iyret ehdeavappdratmugionde communi cati ons bet ween t he
termnal and the |ine | ender apparatus may be perfornmed via a wireless LAN

35 that is provided in the line | ender_ apparatus. Accordingly, the nobile
termnal in thmﬁg@#ﬁ%—%ﬂ%ﬁﬁy use the bandw dt h of
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



-4 the line used by the line | ender apparatus. Fromthe viewpoint of

communi cations between the term nal and the carrier apparatus, the
comuni cati ons between the term nal and the carrier 5 apparatus may be
performed by encrypting a sending signal in the sending side and decoding a
received signal in the receiving side. Aceprding to the present invention,
since tapping of comunication information in the line 10 | ender apparatus
can be prevented, the termnal can borrow a line fromthe |ine | ender
appar at us w t hautd anix¢ et rrEegmadm vd ewpoi nt of aut henti cati on between the

termnal and the carrier appaldils,e tHige 12pbeehialt @kd NepgaEki elihe
apparatus nay aut henticate each other before the term nal communicates with

the communi cat RFFSpar ARUEREH OFhet § it eF ABRUDEE ATHEO e HFF P apBar at us.
Accordingly, thearai¢resppppartaisusand 4 heir0 peeseyt dppyenitos dan

aut hent i catg t% 292 (Jietg 1994t h@%# hgx%%il er C%B)ql%‘%:ncyctgat hhe nobi | e

PCis a reglstere can v the I's one fromwhich
arental fee céHQM#COQFeCﬁe@QMQﬂ1&eﬂ¢h@hbpfynqlhquﬁﬁtﬁ@@ thee lddisi) e PC

can verify 25 tézﬁﬁmmﬁlégﬂegcwt&p E:] a&hmdneaartu% Ripurtdens i eat i@ t he
carrier appara e Vi ewpoi nt_of authgntlcatlon bet n t he

Fro
t er mi nal andtrébﬁ??ﬁﬁﬁzﬁaér fagidaratUs, 2PRarte Pﬁlnﬁhzﬁﬁﬁ?h Fne | ender
appar atus 30 autdemingat eomaci istdtess ef bhethke cegrmiiaral appaforms by

communi cat { gns yi A dhenki Be phendey, appar gt usnApcardlngty obetore the

termnal in the present |nvent|on perforns conmuni cations_via the
| ender apparatG%“D%%%aF@rEPm%uQ%ﬁP¥¥ﬂPIih€e35uﬁéﬁhéﬁ’ébp%%%?u%eégﬁr
authenti cate eagipotdens Abear digigly,a anihevalfiod wmgmbp@rta usneg the line

| ender appar at ys, wééhogb Egrg155|on SO ggggtggg ln g' é%dWBQF;g&Rﬁ{ty

perfornms communicationsj ust %e 'a Val erm ral i ne €er can
be prevented. Framgide diéﬂp&hﬂ kﬁsﬁékkspalﬂlﬁ@hﬁﬁﬁ base station

15 such as wireless ILAN 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



5 carrier by the line lender, a fee to be paid to the carrier can be
decreased according to the anmount of line that is lent by the |ine | ender
apparatus. Accordingly, fees of |line use inposed on the |line |ender can be
reduced, so that the spread 10 of broadband can be accel erated. BRI EF
DESCRI PTI ON OF THE DRAW NGS O her object ss4features and advant ages of the
present invention will beconme nore apparent from 15 the follow ng detail ed
description when read in conjunction with the acconpanyi ng draw ngs. Fig.
is a figure forthexpliaingednbenttiee lcont | jenderoap@eafies - Fig.2 is a

figure for explaining a Zf’r@ﬁnfth@r\ﬁitév%’b§f$€”8kec%fmnﬁ1rﬁaefaft§én§ppar at us;
Fig.3is a flg re for F€|alnl a conf%guratlon exanple of a line Iender
f

apparatus; Fig: Eqﬂf%P Gir ESFBYNédpI3h CeGkmET ERR DR MR ho&For
perform ng comuwriroatioasidhsbyeioreen ﬂgeatpamunarl alid ofh¢ heabahdw dt h of

a br oadband co Qnmg'k t,ehg)%eﬁdf(p]_ymége # ggcrﬁ%}d&rna&con%g{l&_sm bet ween

the line Iender paré%us a carrier rgurati on
exanpl e of a 3@1cgmlomam theossadiag d%x%a@é drgodigi® ashoageived

configuration exyAde Ph anbi Irlelc@l\;ln{@rméon dat abase. In the
above-nentioned figures, & i ndldcat es_a gommuni catli on ‘p%)ﬂa%at us,
i ndi cates 35 the Internet *°58 A% a2 st RePEGPFIET & \ QUK ﬁincfz and

31 indicate romﬁﬂpinQSOfndpmmuasqﬂtxamhenfpcaamowmﬂxnuth@sllzﬂ i ndi cates

a billing 1g- 61%9&?6@%@ a2athRdiGat %e%‘@e@léﬁtt%@er A %é@:ﬁiﬁ&ldéhﬁbase
26 indicates the billing.informtion databas nd 37 indicate LANs, 28

i ndi cates an eR&YIRY o 5b58r5f&? ?ﬁ?|%H?%a$§§dFﬁeqgﬁﬂf?%ﬁﬂewlg hout
apparatus, 32 iamkicates a PC, 33 indicates a |line control apparatus, 34

oot 2 e SRR By ARl ek e e AR a0
| NVENTI ON Enbo#iateiRen ofheh&eprdsart anwebhfoRaard efe SR DAL WE L hthef er ence
to figuresis(BExamln£f #hal enheonfd et i 9Ppparatus 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
relliability. 1In addition, the mobile PC can verify

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

From the viewpoint 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 via 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



An exanpl e of the whole configuration is 15 described next with reference
to Fig. 1. The systemshown in Fig.l includes the Internet 10 that is
connected to a plurality of comrunication apparatuses 1. A plurality of
carrier apparatuses 20 are further connected to the Internet 10. A 20
plurality of line | ender apparatuses 30 arg-connected to the carrier

appar atuses 20. Mobile PCs (Personal Conputer) 40 are connected to a line

| ender apparatus 30 as necessary. The nobile PC 40 may by a term nal

dedi cated for nobridelidisehiod meyt25 der fotmencoaimuruistmati gneasgdsas a hone
PC that uses thg.d nfepnet qvicd g faed petnark ;and thate £aB,al g@ serve as a
nobi l e use termnal by inserting a LAN interface card for wreless LAN. The
conmmuni cati on &FRFEE821 is a communication apparatus that 30 perforns
communi cati ons on the Interpdet then wildeholhe ednAdd<Lata DA appahatus 1 may
be a term nal, r..and,the .like,. escrized | at iLn.detail_ the
nobi |l e PC 43 pecraafrzf%gc%m%ecgﬁr{oen?%m %gf hé gla%r%riéeor 1%% %%ﬁgr tgtgué:hfo by
borrowi ng a partanyienicaen bige defidse® ofcarbisadlfamdtikendmabast iodn |ine

between the |inedéendestappanaints B3P emd [ RBeCalRIr tebatstus 7 used by
the line | ender apparatus_30. Furt PC 40 perforns

er, the nohile

communi cations with the céﬁﬁﬁﬁﬁﬁéﬁ?%h'aéﬁﬁfaP s 1% YHe 1HP8PAEt % a the
carrier apparaturse 20iné [Eodkirguraat ilon exdnpkd,ofsccarhaertippapakeas) A
configuratign exanple.9f Lhe o3 rﬂeera&pggéghtg,@dzo is described next with
reference to Fig. 2. T%e carrier apparatus shown in Fig.2 10 includes a
router 21 for the Internet 10, a router 22 for the line | ender apparatus

il DORCRTUD N F arhi | bRAgI&wEAar at us 24, a cust oner
i nformati on dat abase 25, i 11ing infor Lon dat e LAN cal
Area Network) 15 27 and agtgﬁgr;?p eo%t%pngrgggﬁge S%Q%Eeacf?‘gﬁ g‘ragff %Ig?f or s
routi ng of packdis meeserhn theonAN @7 whdlt hecomeemigte 1@PPFoLNEXERFTe, t he

router 21 captunas @opﬁsk%gd%%tﬂar&epe& OfietBe ipeUld WHehtsehl Eromthe
Internet 10, and transfers Oﬁortg]cel ved lggcket. to&{another router according
c

to a predeter TR YRUEERG Pt € iFCERBPPBE SN FHKEY i s not desti ned
for the router 21 itself. Fig.dddig ionfigheer dotrerex?il ssiemiisg aapaeketi teo t he

Internet 10 if thmszfp(%ggg ibs destd .for the 25 Internet 10 anong packets
transmitted in the LAN 27._ The router’ 22 perforns routjing for packets

bet ween the LAN 27 and t hEiFi-fe i%eriicf1@ppar 40ds S®LFRIRafipl e, the
router 22 gapt wast bgpaskebndesdamsele fof &heareutear dpatsehb,; and sends a
30 packet, anong packets n the. 2 ti-ned faqr, the. line | ender
apparatus 30 to the line lF_ﬂéqud}e}’r l?ggar%%%ggéofg hé ™ u]t lerhjf]%lééa i on appar at us
23 i ncl udes t hedustoweatiphoer@niore daf abasenes lidmdestappserasusf or mat i on

on custoners of the carrigeig Bhes a figure for explaining a

communication method for performing communications

25 Dby 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



aut henti cati on apparatus 23 authenticates the nobile PC 40 by referring to
the custoner information _g_ database 25 before the nobile PC 40

comuni cates with a communi cati on apparatus on the Internet. In addition,

al t hough not shown in the figure, each of the nobile PC 40 and the |ine

| ender apparatus 30 5 includes authenticatdg-on neans, so that the carrier
apparatus 20, line | ender apparatus 30 and the nobile PC 40 can be

aut henticated nutually. In addition, the nobile PC 40 includes an |IC card

t hat stores autdpgpdraiatspnZbnfiodiatd oas ofthéOcusseldfer siomfdmtathennobil e PC
40 may send autfemicall ogel BRI o0 OhetBerh Erearid daddies gyt henti cation

apparatus 23 of the carrier apparatus 2 tual authentication is

per f or med. Theqﬁﬂqﬁ%ﬁeapﬁar&PGSQﬂ)%R#%??E§ %ﬁ@ﬁhe@&ﬁ?%%écﬂﬁﬁﬁlénPC 40 is
a registered O%db{y;&?ibﬁﬂhp@&&ia@éhES(DTDthiﬁ:ﬁBGe%Otﬂrﬁathﬁtﬁetmendfarrrl e\r/\,h )
appar atus 20 can. _ver| e user_of .t iiS_0 rom whic
fees can bchoﬁeﬁﬁedt%fth %eh %nany 30£Fn g& t|4ﬁ$a¥% ggpe PC 40
can verify thaWQHtm@hn@ppsrﬁGU@Auﬁ4dl@@¥¢aéﬁ8b? auttreke $calANg t he
carrier appar ata@;patug agdi tinen,c4es "™RI hatBand0 Gy Vesi §xatbakdshe
line lender is valid is connected to a 25 valid carrier by

aut henti cati ng & AR} % ander apparatus 30. Fig.5 shows an exanple of the
custoner information database 25. The custoner |nfornat|on dat abase
includes | Dyi nforpmt 4o = ) € ] Vol : PC,
use |line nunber and @Rt T Catl on AU
apparatus 24 stores usageEBPogifiai-g et FBetﬁéeﬁﬁﬁq(%WX?*EFOEaéﬁeI|ne

| ender, and bildddswribsefewienhmed irdhee basi sighirdat.a stored in 35 the

i nfor mati on dat abase 26. FE%SFW%?OMS anhefangle of thq:bilging i nformation

dat abase 25. The billing i onifiguration
An example of the whole configuration is

15 described next with reference to Fig.l. The system
shown in Fig.1l 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 a 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 1is



dat abase of Fig.6 includes line nunber, ID information of nobile user for
specifying the nobile PC and use tine and the like. As methods for billing
a line borrower 5 (the nobile PC 40 here), the follow ng nmethods can be
applied, for exanple. Al though not shown in the figure, necessary data are
obt ai ned and stored in the billing infornetion database 25 according to the
billing nmethods such that billing to the line 10 borrower can be perforned.
First nmethod . Atine at which the nobile PC connects to the Iine and a
time at which tdeeddnnetheon ierdsl exrde obépppedtuand @ he Duttheag.,i $he

performed on the,hasl Spel 4hNe dd - PET & 9nBRL WERN ol Liec 41 PRE. The tine at

whi ch the connection ends can be determned as _the tine at which no return
message is recéiYEEITHCRESAINSERIT Fehdi hgOPnddh it FreRhgBLdatthe
pr edet er m ned |d1stzeri/@i:saf:pamatthfs kid | ing apparatus of the carrier to the

nobi | e PC. go Second rreth nl%llldndp%q%irg?pgg{g%%ql%g O%é‘*ra?-'ﬁﬂ%ifng the nunber

of packets passed through Re 1 hé™ no nmet hod: Billing
is perforned byrrzortitAy the sum of the nunber of bytes of packets 25

passed through the line far Joheimpbid €i b ekamphle ra?ﬁhme dhernelile PC

buys out the bandw dth of the line for, a predetermned fine. There is no

additional fee IRREFYFBEs20f 1Fs 4 TFLPRE PRAE \Xﬁtm mIher Fafge *6f the
buyout. HoweverEi@02t helkei s:arxo::reﬁf mndpeverﬂusf stroasedi hahdei 8t h remai ns.

Al though ngp s hfeLhg fr i‘efS’PC'E){Bt 'I?i”c af§is 28 phclydes an

encryption part or encry g sendl ng gnal e nobi e PC and a
decodi ng part fof %%EoHPﬁg léﬁeeﬂcer%?%dagpéﬁéltu% 3\'0e'ce<'i”97ed fromthe nobile
PC. The nobil e RGhactudas ibhe mmsypel oA afpdriaidisappheaemer 2pt,i on

apparatus 28 exch&pggg or” lglefteov\rg{eyn@ Qndaggﬁass cret f%orgﬁp% parties that

are used for comuni éatron C and the encryption
apparatus 28. Byniernhgtine sedrdiadeyst . t helédcristdaoh %b@érﬁ?m’o@fk)t he

carrier angstheb £ngr ¥Rt baR NP M U§pggrtalg_%anty | e PC perform encryption
and decodi ng, so that thea‘giene | ender e like are é)lr evented. from

t appi ng of commruni cation TULEY of fri HﬁFQORm@orﬁ‘?%’r 9i 9h BREXSIY of the
line | ender 10 lappasabusha0Liayt descandethreintwirtnetr €f@r enEert exkimgp.l®x, The

i ne | ender appa{@tgéuég Shaun Jgt 8, a1 pekiides @ daiieq BL.f ahd he

carrier apparatus 2 er appar at us | i ne
control appar atiRuBar 23 wite&ldssf 19N ‘ébﬁallﬁf:@§“§$ 1 andng EAﬂn§7fer'Pne
i ne contrpb ampaf@&wvaa parikeal sthandutith trourenisedcsndihe lbone  For

examl e, when thereclsph R LAGl Bed \E0 LRS! e diRndeLoangeq carrier for

connecting a |i
packet is not destlned for the router 21 itself. In

addition, the router 21 sends a packet to the
Internet 10 if the packet i1s 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



20 second between the carrier and the line |lender, and for lending 8
nmegabi ts per second, the line control apparatus 33 changes | ending

bandwi dth to 2 rregabl ts per second only when the PC 32 downl oads novi ng

i mages, for exanple. 25 The wirel ess LAN apparatus 34 includes one or nore
access points each of which has an antennas-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 are usedlatbahes2bi e foommiiing cacbdons &4n 4 punfoniedtdist h a

comuni cation spead Qfcgﬁﬁuﬁgg%égbﬁm§§p9Ea€9% oﬂ'kﬁgkﬁﬁtgﬂnekhe th6|ess

LAN apparatus 34 comruni cates with the nobile PC 40, allocates an
address to the afsht £°85 Péthﬁh’(?}hdi‘??l%go’f"ﬁelpctél? BIEhe. wapc as°fa
precondi tion ofthdimolsélei €, 4theard nehéehder aferideer lampatender 30 -11

apparat us cgntry rargéf%clri]’ | Oéﬁt&ﬂ%gx f{ti%‘ rﬁ?éfl'rser S 1o canL Fér‘i‘&%@f at us

for borrow ng an ng ban owi ng are exanpl es of such
contract. 5 (1)2PRRCE#FAE PEndding ohsR@Srt ABPRIrAE Yot cindpphrat us,
wireless LAN, aigbprysptheol icae use é@@h@ﬁtﬁh@ﬂelm@mbtﬁla@ﬁ@ the line | ender

d th The Tine |ender, oby { bile PC
AL this Lime, Lhe carri o IBbPATHS 90 bPESEPLUGE Fb. < 2" ThESER Ak

installs the |iIlfe condr bhadpparcatas anthehs iwartdloassindvhytbear iofg the

expense. Mg |ing.dendegobeqes Wig qxpense ot Uheddyicdisg fee of the [ine
between the line | ender and carrier. rental fee }gal d by t he

he
nmobile PCis sr?d%@belb*éi-ﬁé*éﬁOPhe“‘c‘%ﬁrrW%Fl%ﬁdolfhghlq ne | &edr B2 k&ddition, a
contract is nadaitlegaticagibecespidmites by bie thenecd ender éppmr’rah:elmobl | e

PC. For exanpl & %r]f) @E%(aﬂ) r‘]%]%s {fgaiC% onst gjr%aflr(%g.gécless of usage of

the Iine by the nobi i ne use ee| ordlngtothe
usage of the line by the ABbi &G §ThePRaFafUsSe 20 el hher e"PRENShe use

fee to be paid dne thebhiBep25 doendera bﬁ@@ﬂ@&e&ﬂe@l&nﬁ@wdl ng to the usage
by the nobile PC thelln Iendtzlr%céilgos thellneuefe

obtains a fee).? Dfﬁécla Eg tlt &8 detot dFRg FSrr e Tusage
by the nobile B@Qah@tem g0nea30 \ms:éfmhehethhef lthee wser f @€ béeones

mnus). In addigdiometBe ¢ariiny fBkeSyRi Phe¢elsr MAed,contiagk W4t h mobile
PCs, and registers inf or matl gn in the custoner information database. 35

(Cormunl cation "Weft}ho’ﬁl? KeRt 1 i%e communi cation method is described with
reference 20 Fig.4 in which theklition, the mobile PC 40 can verify

that it connects to a valid 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 wvalid 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 information database 26.
Fig.6 shows an example of the billing

information database 25. The billing information



-12 nobile PC conmmuni cates with the carrier apparatus by borrow ng a part
or all of the bandw dth of a broadband conmmunication line of the carrier
that is used by the line | ender apparatus. 5 A predeterm ned authentication
software programfor this service is installed in the nobile PC 40
beforehand. In addition, settings are madegfor using wireless LAN in the
nobi |l e PC 40. When the nobile PC 40 is powered on, the 10 nobile PC 40
periodically nmonitors the radio wave of the wireless LANin the vicinity,
and waits to reggt¥BadeCalfl irelg Sé gnat{£d0E) 1 iWemdnige Aipbiibe PC 40 detects

a carrier signal, .the mohile 0. sends an or| inati Si gn a
result, the mbt?goﬁﬁaﬁdo@orﬁfﬂébtg tHSeV\A rel’ spel_(fbfl\Fg ﬁus mfi)lgrstd
aut henti cat es the bhde ulsendemeappad at s 3@k(68101) After that the wirel ess

LAN apparatus 34 assigns an In%@ggagsgoangltqud kég 19nghgogggweer PC 20 40
and sends a notlflcatlon to the PC 32 of the | P address g% The PC 32

produces a packé&thBymeddilcy Pt%e‘lQFh%Hﬁ?es§h§n(fot TR d6nts®®  si gnal
from the nobil ebECaﬁ@ltlIeait ifo1r eceanpiieby BHehdug esst LANoappamattl]& 34,

and_sends the paskelslonRhddie SATGLEL BPRALALLS A Laqaddbilen.f he PC 32
ackét

relays a contro recelved fromthe carrier paratus 2
nobi 1 e PC. Accotaﬁngll}ll@gsésrs%m%l@@t gBitiodrree m%%ﬁoménﬁfomq ethrc 40

and the carrierpappanat us2bdS1O3h 8Qakf ban itihas , £ heheaniner apparatus
20 aut henti %at S the m)blclaen ﬁ’oce 40_on thg basis of user information (ID

i nformatioh? autRERPIEAL iF6H bR E Aa t Re like) sent by the nobile PC 40.
I n addition, at this timeFitet modbthedPC Autthierm idateslichetds swbrils

apparatus 20 (S84} onfklcars awl hemt i cahbndniltzualinve 4bewnwbhl @ RC 40 and
the encryption %g arat LysS exchange t he -13 secre encr%%&bon keys used for

communi cation ( CtALTe STt tar%oﬂﬁﬁﬁllélgtdl'or‘? {9 Fr h8%di | e PC 40
are encrypted |petlﬁerm|e@r)ppt itdre dppatat s dhea heimobpeéeiP@ B thyearsi ng this

encryptionqkey,  apd §ha 5 Comun £aLi Q'E %E%hart%ege@én%%lbﬂ heis

encryption appar at us of the carrier. The communication data are decoded in
the encryption @ppPaP8t & tGIrHHE R fi éPe &A@ rBensflet FRANPo TEAG T
comruni cati on appacabes ief ddwe=inéer DAt reCpINEY ced | ®andahg fihemiring

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 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 1s no additional fee regardless of usage of
the line within the range of 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



10 the Internet to the nobile PC are received once by the encryption
apparatus of the carrier, and the encryption apparatus encrypts the

conmmruni cation data and sends the data to the nobile PC 40. The nobile PC 40
communi cates with a 15 predeterm ned comruni cati on apparatus 1 on the

I nternet (S106). Wen the conmuni cations €nd; the billing apparatus 24
records ID information and usage tine in the field of the |line nunber of a
used line in the billing information database 26 (S107). 20 Payment of |ine
use fee by the angeYPehddr kiey scH el at eHrPh ﬁﬁéHQMH%WWh@Smﬁbatféﬁx%xanple

=line use fee msedenbal cf:&ﬁlul#ﬁﬁﬁaibﬂoﬂim}@éi:ﬁeehr &;mtealmm@lérpm aplki lteuser -
fee for the carrler%%JFnthse tion, . the_line ., use fee is Hg'i 5 intrinsic
C

| i ne use fee. APt ggp& "bi/ %T%bl | BY] élsémrgenttréef ?%Ere FPEd when
t he user uses al4 nenofypndrhmercnrserawhs| efotrheheagoidheandntale fee from

nobi | e USEVS'Sé%nyééioBeﬁ \ﬁau@gwbﬁntEQORB%&uaﬂyd6@@§@5rmses the line
of the user. The for the carrjer is a fee paid to the carrier.

(Cooper at i on WGLI}FW?EFQQSathoéj(ﬂféﬁ'@l%‘éerEe the i kidodi RBAEY) st

provi di ng the wilrel Eskebaeadparsd aetod céromatiapps rfpra canmbe ierpliared
other than 35 t o) n e-nmenti oned enbodi nent in which a base
station (for ex(gaet% (?E]whrg}eggsq{a%N shown in Fig.3) is installed by using
the rental net hod The Alazomérl@mtwntﬁaﬁmpﬁee foof rivlp¢ Lhee lender

abovlef ment mlnleda;gfa)@gitﬁgne oane daycexsanl gexa wa.rﬁH iwe pbtehckheccarrier
Itse i nsta

bas tlon f or . provi d|n SS,_service e al so
enpl oyi ng t he ?Jr%‘n"f al ﬁ@ g r%uerédgﬁrﬁPPSF ?rd:n% Pt & %&gnr#ectl on
with a base stadtriohudast al tr@dlttgr ahbt frer ther |ce1rrrJFnr apaphEust B, a

follow ng two fiF ms, cap l@ﬁe“%@.@xe 1Pedeié§taEBE@at%sca§@ whef enthe carrier
itself installs a base station |Ie aI so,enpl oy |n t he rent al rrgthod In

addition to acce¥sihglt ABPRAGE Rt Vi a® t HeLh §§ N #PPAEREMFed %y the
i ne | endet5by akrbd usi hyNt B .rental net hod, the m)bl le PCis configured so

as to access the Internetqyia the, b@gﬁt%@t ggg Arshal 18 ﬁbﬁ??‘b'ﬂé by the
ppar t

carrier. In this case, the aut entlcatlona atus an e bill
apparatus in t landidEh soddearised tonfbAl yinsed fERT b%%ﬁmﬁﬁ-et'hé’%k%Se for

accessing via amhase skaki @'&rﬂt&%@ﬁ'l@é‘tb&ehhﬁh@rﬂﬂrﬁi p@ﬁdébeaﬁ@sg for
accessing via a basge st@tlon entgF nmet hod, and a
u

oo tod by e e F e R i "E L RS B T Al B e e
Accordi ngl 90 ttmeqmm@ebEEEseﬁbﬂltmtmnrlehea@zals¢l’lfe()rlm@e‘ssndgr\n ana base

station install@g byetBenki Be fAfdu £Es 2pdrt Be 6a3E fQfe ACERESLAG WA a base

stati on of thellnelender by using the rental netho areaded and the
added fee is bidRRggratus 33 %hang ] lendgng bandWLé%h g megagits

per second only when the PC 32 downloads moving
images, for example.

25 The wireless LAN apparatus 34 includes one
or 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, frequency 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



30 To the user of the nobile PC, rental fee for the line | ender + usage fee
of the directly operated station are billed. Second form A case where

mut ual connection with the base station installed by 35 another carrier is
performed Ir_ addition to accessing the Internet via the base station
installed by the line | ender by -15 usi+ig+t he rental nethod, the nobile
PCis configured so as to access the Internet via a base station installed
directly by another carrier. Wien a nobile PC connects to the Internet 5
via a base statapproitanothetrearas érgfohehatbHewicdr riter cagueéstsotfhe

aut hent i cati on ppacat pecpf 5 %@% dd efoiobmekm%emi@nﬁ’&aubscr'bes

to aut henticate the nobil sen S formation to"the billing
appar at us. 10IQ?Q&RH@F%n ?éﬁt£°#¥&¥¥%ﬁ PFﬁeeﬁémﬂ%eﬁ-Q%aﬁ%chee of ot her

carrier are bildeatttocthe user of the nmobile PC. (O her nodification)

Al t hough a g¢ase in which h hanme .15 recei.ves _broadpand ,servi s

descri bed |% t he above- neg??oE% n%ﬁbodlﬁ%ﬁ?ertHQOVl |calfonyo gthe pr esent
invention is n@Pqﬁ¢ﬁ¥e@pPérﬁﬁm§.'Wﬂ¥?#%%énLANnv@mﬁ(ﬂﬁY% aheolapgliied to

a case where aHEPREY 68NthACHS D WiSEvdeRaAREW diih Lqualdép 9R32Qnar eat er

than a bandwi dth that is rmal,ly used, In di.tion, in Fi It hough t he
PC 32" the || nE Tl abBhr die SERRer | RBLALAS Bo< T SpbaPationas ar o

descri bed as seqm’r ateb appaPat usés ithishet abeyetimentdaoneide enbbdadmest a a part

or all of gﬁﬂggaﬁ{@.gsgéecan be formed as one apparatus. In addition,
al t hough a cas In rch a l'ine user uses a wireless LAN is described in

t he above- nentioned enbodilgenfhet ke 4iekds F8Skat Ui mhed et feNkPd ess
LAN as Iong as dpiarobhs eaR€ ear wserS0e& HeLhandyi diehaﬁfncj hehJal ne user by

t he neans. ddi ti on, al.though 2 cas |n mhlch he nobi | e borrows the
bandwi dt h of t%é ??ﬁfuse#thH scrl b?ﬁ 6 e-HEnt | oneaf %%odlnent

a fixed PC (forigxanpse, faePQfoﬁhﬁhdJﬁéﬁd%%EWﬁﬁg ﬁéwsdplas leadeadasid t he
nobi | e PC 1y hard avg £ hee bandwindt h aftd herbbngaiseby lthd hhspeasepct he |ine

user and a PC tmﬂsgggégmg %Q%eu éﬁcépglg%ngn%S% (¥¥kéolggder_16

In addition, a contract is made regarding
fees obtained by the line 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 line use fee is 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 is 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



connected by wire or wireless. The connection is not limted to wireless
LAN in this case either. In addition, although a case is described in which
the line user and the carrier are connected 5 by a broadband Internet |ine
in the above-nentioned enbodi nent, the enbodinment is not limted to this
exanpl e. For exanple, the line user and thg-<carrier may be connected by
using a private broadband line. The carrier may be or may not be a type 1
10 carrier or a type 2 carrier. Conventionally, enornous investnent is
required forirmﬂbﬂlén@Cbasmmmmﬂdanesfmitprmhbmqq;mi@wr@@pasabueadhand

servi ce. Thus, J¥¥£Mi§ Eghhe@frhffagftgﬁesg -6ad, Qi+ pr9adhand services

15 that can be used mhl o0 1s not sufficient. However, according
to the presenthqﬂﬂﬁﬁ@ﬁﬁ Cam@&§§%&%&?%nlé§ﬁ BE ith& £3%%1 9Bt TBALy 16y t he
carrier but al ssdy By thdi Viicdall diddy @ppaﬁﬁaﬁﬁ, so that many people in a

subur ban arga or a depopulated area can n hr o band S i
addi tion, %cordlng to th BF§§Z$$5$W%% the J@é%ﬁ%h n g F%the

carrier can be nrxiyred. fPEft@eﬁsSﬁrvimepLESenﬁhaﬁkﬁd|bm]tMs mebtilened

above, accordi rrg:t@otxbefgs‘ée%%eent IrUV&ﬁ‘ctiﬁ.Qﬂont heeftodlrpg@ ngr¥ambous effects
can be obtained. According.to.the present venth cla ng& inclaiml, by
}ﬁb p t

comuni cat i ng Witth $PEPEalFiTel easharA usP b§ BoPP&RA or all of the
30 bandwi dth of a broadbaWdecomhenimstti ba PCnédl useddwetde bnnethender

apparatus f{ atﬂéﬁ%@ean'@@ ﬁ? %%ﬁ%béff%'hBﬁ;k%Q%ﬁrdﬁfpéééistéQ% the

carrier, nobile use of i's nede easier he communi cati on
net hod, the caﬁ#ﬁ%rweﬁﬁéﬁéﬁuéAﬁhdlih%hQSVPFh@lﬁendéﬂnbdb%¥5§u§°to enabl e

borromﬁng and lrensd Nge 0& aam&mEﬂnsf@ﬂapisube handw dt h of a broadband
comuni cation |ine betmee thet er m nal I, p ruiéggégarrlerrgggaratus can
be provided. According to P preséﬁ? rnven alnedsln Grairm 2, by
perforn ng comfdrdrat i ohbebakddre tBe %%rﬁﬁndﬁ @mﬂqugimﬂelnenéegnal

apparatus via the o wesghess thANrdsiall gd 10 U&%déd\?s | endeneapparat us,
the nobile term nal. can eaS|I use the gndmndth he | i ne used b the

line | ender appari&ssabedr 6 Mfﬁ%FQ%e r 888neY ﬁ%?ﬁF%?aF dlh?%ﬂalm
3, by encryptingrmobamuappatriaans Bt weehOthe 10 termnal and the |Iine | ender

apparatus, since 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 1s 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



tappi ng of comruni cation information in the line | ender apparatus can be
prevented, the termnal can borrow a |ine fromthe |Iine | ender apparatus
wi t hout anxiety. 15 According to the present invention clained in claim4,
by perform ng authentication nutually between the term nal and the carrier
apparatus, the carrier can verify that the3mwbile PCis a registered one,
and can verify that the nobile PCis 20 one fromwhich a rental fee can be
collected with reliability. In addition, the nobile PC can verify that it
connects to a wadmktaenceyphy cautdsed i catd nforheomarur iera appar 46495)

According to tRheJuesent+i Nuenkihen & dedadeal %rglna'ﬂne‘im@@i@éepth%

terminal in the present 1 nhvention perforns conmmunications vi a the |ine
| ender appar at €2 SR ¥¥PEPAa Rafdi e @??%@tlleﬁdélppéﬁﬁatr%ft WREchhe
aut henti cate eagibigtderc Aochrdiuzging t&nis n¥akice ptdiord lpaytyaﬁdusaeof t he

l'ine Iender 30 Jﬁatélgtxm Ehg%ttapearl[% dél% Bﬂcteh%t tgtl,ﬁ |%1e( ? g;nrd party

perforns comrunl cation t ér m nal can be
prevent ed. Acc@maﬁgat@stﬁé Gh@s@rﬁrﬁlrﬁﬂéntlBheclcézmﬂlli‘?ﬁ*‘ejr%nnﬁetam nce a

fee to be paidir@ tde-68£4i €h %@é%é)@ﬂe%ﬁagwawﬁl@ﬂ tRet he anount
of line bandw dth that is | ent he |1 ne Igﬂder appar at ug expenses of
li ne use i npos&Fdm$he ?Fﬂetlr@ﬁlcf St toq roé‘g“ifé]uc t°Fhat the

spread of broacipared atams befachel aretetheccoCdmmynticathieopra@seat firewenti on
claimed 1many Qe HleLlabi el the HA 1L ebcanRY @é&@@:@p&heabbgeto the

conmmuni catT on ained in any one Fains 1- r ovi
According to tﬁélepr%%ﬁl’PFhﬁ?@ntaiP(Pr?rfﬂfdﬁre‘af fhel geRtiehr aRd 5 Fi ne | ender
appar at us appl Ie&ﬁiﬁ@tﬂohhappelﬂﬂiﬁiscaérh@ﬂyﬁehh@deC|cﬁmm&dﬁ.idﬂaﬂ.ﬁ)oﬁn3dame of

claims 1-6 can _he provi gng The %recsoené (lenr\n/ggéh%n t limted to the
specifically di'sc ose §i men S, variafions and nodifications nay be

made without departing fr8het ﬁ@bsld(ﬂaé’%f4@h@0mm\lﬂ@ﬁ{qac¥rﬁs 1519 25 30

15 predetermined communication apparatus 1 on the
Internet (S106). 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 1is 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



35 -19 CLAIMS 1. A conmunication nmethod in which a term nal comuni cates
with a conmuni cation apparatus 5 on the Internet via a carrier apparatus,
wherein: the term nal conmunicates with the carrier apparatus by borrow ng
a part or all of bandwi dth of a broadband comunication |ine, used by a

i ne | ender apparatus that lends a |ine, between the line 10 | ender
apparatus and the carrier apparatus. 2. The communi cati on nmethod as cl ai ned
inclaiml, wherein the communication between the termnal and the |ine

| ender appar at U 1mss petkerntdals thiea Gownr efesbel Abavmtméstppoeidded in the

| ine |ender appafidifmedt &he CAURMNLHHHOR, MRt had s £l @h TBd kReClaiml or

2, wherein the comrunication bet ween the 20 term nal and the carrier
apparatus is p&Forhes byseddr yitstrl bS seR8i R§SS Gidttiort hersendi ng side
and decodi ng ap’zﬁﬂﬁid’fﬂgsw@m@llelsrs t;h@rvecesvwngls Gelsd. elpogamuheAat i on

net hod as cgal rre ? ggne oc{ cI % ? erefrormlrti he trgrg1 naI and t he
carrier appar atus” au hen t'e SEaCH o ore the ter comuni cat es

with the comuriameohiappaidhus dtnamesmtepnetmﬁfaﬂtlmdcmraépt@mrar at us.
30 5. The commuyc@aidpen nmethod as cI ainmed in any one of clainms 1-3, wherein
the termnal and the line_| ender ar at us iu#ﬁentl cate eagh ot her before

the term nal performs conﬁﬁﬁlﬁﬁﬁ 1 a-Bfie QWHﬂﬁkﬁw%p aFrdfusdr3s 6.

The conmuni cat ikten weedod as cl ai med |n any one of clainms 1-5, wherein a fee

to be paidipo  -20 the cankisqr dsHecseagsd %féqred'aget@aeglaqount of line
that i | ent.
at Isten itself installs a base station while 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



7. A carrier apparatus that nediates 5 between a termnal and a

conmmuni cati on apparatus on the Internet, wherein the comuni cati ons between
the termnal and the carrier apparatus are performed by using a part or all
of bandw dth of a broadband communication line, used by a Iine | ender
apparatus 10 that lends a |line, between t4154ine | ender apparatus and the
carrier. 8. The carrier apparatus as clained in claim?7, the carrier
apparatus conprising an 15 authentication apparatus, wherein: the

aut hent i cat i on Ugdper atlus rFActadesethaskt obke Mapbddeatdnl gatabhs guriest

stores infor rratsioorhg)nt§U§g@ggrSs t@xfe thec £k et eliat he rigdednti €abhon
apparat us aut hentl t he nal %%referrl ng to the custoner

2
i nf or mati on datléﬁa Jo‘:écfl 8érf3ﬁ§ Ffoffd I nications with the
comuni cati on appar at us ovheheal ntoénn]a PQ5cOnnElee scera iBre appaeanes as

claimed in gl alnB., Wigsel BeLhe aueniSehEencaRRAIA Us it gepkicates the

termnal by obtaining, fromt term na aut henti cati‘on i nformation that
is stored i n afaXE ¥ d*PHEPGHED Hhe tatetReR Al AaltioB0 apa kU aPfi &he

apparatus as cloaideedtet+ nt@thQ&(ﬁ theclnmwrﬁé fc chesearides apparatus

conprising a bi I I i nﬁg%%fga# §§8 \Atr% S? Or{égeglblfj: :SI NG appar at |u§nl ncl udes a

billing 35 i nf &g iSnfor e t he
billing appar athlsfqlé@@tkl@naﬁoammtbloﬁllngzappaﬁ@ttumt is lent for each

line | endefy and when thergapbig@r:idpparadysatakedl alss laﬂ_rpélléﬂgeﬁre& for
use of aline by the line Iengﬁr V\/nereln t he leﬁd&ﬂ'tne is owned

carrier, the 5%399 ngeapPar 8EHE TS AT ELEE dhCa % rioin the ’flég)éa@ ordi ng

to an anount ofthehendbbhketB8t is |lent on the basis of data recorded in the

billing informati ogbggégbﬁgg 1 £3Q 4o T)he carrier apparatus as clained in
any one of clains e carrier apparat us conprising an encryption part

for encrypting a sending Bi§RanSto & HEES@r#ndhi6h £aEIPRY part for

decodi ng ans en(ﬁe}dﬁﬁﬂe@ﬁﬂ@bdh@.@@ watkf1om tbedbs crélyddialn 4Be A line
| ender appar at us, for | en h of . a %hne bet.ween a_ car '%Ee

appar at us and tah nr%e?gﬁaeF app\gr aC{ S hheFBfnAPPLICAEIONTO

present invention is not limited to this. The
present invention is also applied to a case where a
company contracts to use a bandwidth equal to or

20 greater than a bandwidth that i1s 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 is described in the
above-mentioned embodiment, the means i1s 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 is
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



20 the line | ender apparatus is provided with a wirel ess base station for
rel aying a signal between a |line borrower apparatus and the carrier
apparatus; the line | ender apparatus sends a signal 25 sent fromthe |ine
borrower apparatus that is received by the wirel ess base station to the
carrier apparatus over a |line between the-14-ne | ender apparatus and the
carrier apparatus that is used by the line | ender apparatus; and 30 the

| ine | ender apparatus sends a signal sent fromthe carrier apparatus to the
| i ne borrower apparettusdvba wheenamrl|wssebase .st &thieomoriBecThenl ise | ender

apparatus as claidred; 3b:bg ¢halildedherhfinenl epder @é’é’é‘ré‘l’éﬁe@”p“ sing

aut hentication neans for authenticating,_ wherein: before a termnal
perfornms communi cations ID28ddifiqRe [#hENPEARe” &R atTisdesRgibed

aut henti cati on ireastsi@ndthbe ltieyamued r ashdenhieC alae reianh Dtdeconhet@eld 20
25 30 35
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f .AYf.AF,.A& A Ehpent, the embodiment is not limited to this
example. For example, the line user and the carrier
may be connected by using a private broadband line.

The carrier may be or may not be a type 1

10 carrier or a type 2 carrier.

Conventionally, enormous investment is
required for installing base stations for providing
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 service. 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.

According 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
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the mobile terminal can easily use the bandwidth of
the line used by the line lender apparatus.

According to the present invention claimed
in claim 3, by encrypting communications between the

10 terminal and the line lender apparatus, since
tapping of communication information in the line
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 it 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 paild 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
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in any one of claims 7-11, a carrier apparatus
applicable to the communication method claimed in
any one of claims 1-6 can be provided.

According to the present invention claimed
in claim 12 or 13, a line lender apparatus
applicable to the communication method claimed in
any one of claims 1-6 can be provided.

The present invention is not limited to
the specifically disclosed embodiments, and
variations and modifications may be made without

departing from the scope of the invention.
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1. A communication method in which a
terminal communicates with a communication apparatus
5 on the Internet via a carrier apparatus, wherein:
the terminal communicates with the carrier
apparatus by borrowing a part or all of bandwidth of
a broadband communication line, used by a line
lender apparatus that lends a line, between the line

10 lender apparatus and the carrier apparatus.

2. The communication method as claimed in
claim 1, wherein the communication between the
terminal and the line lender apparatus 1is performed

15 wvia a wireless LAN that 1s provided in the line

lender apparatus.

3. The communication method as claimed in

claim 1 or 2, wherein the communication between the

20 terminal and the carrier apparatus 1s performed by
encrypting a sending signal in the sending side and

decoding a received signal in the receiving side.

4., The communication method as claimed in

25 any one of claims 1-3, wherein the terminal and the

carrier apparatus authenticate each other before the
terminal communicates with the communication

apparatus on the Internet via the carrier apparatus.

30 5. The communication method as claimed in
any one of claims 1-3, wherein the terminal and the
line lender apparatus authenticate each other before
the terminal performs communication via the line
lender apparatus.

35

6. The communication method as claimed in

any one of claims 1-5, wherein a fee to be paid to
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35 information database that stores billing

forms

information;

the billing apparatus records an amount of
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wherein the lent line 1s owned by the carrier, the
5 billing apparatus subtracts an amount from the fee
according to an amount of the line that is lent on
the basis of data recorded in the billing

information database.

10 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

15 terminal.

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

20 the line lender apparatus is provided with
a wireless base station for relaying a signal
between a line borrower apparatus and the carrier
apparatus;

the line lender apparatus sends a signal

25 sent from the line borrower apparatus that is
received by the wireless base station to the carrier
apparatus over a line between the line lender
apparatus and the carrier apparatus that is used by
the line lender apparatus; and

30 the line lender apparatus sends a signal
sent from the carrier apparatus to the line borrower

apparatus via the wireless base station.

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

before a terminal performs communications
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