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rates for various types of mobile communications services.

BACKGROUND ART

In recent vyears, various types of mobile

communications services have come to be offered over
mobile communications networks. One example of such
services is distributing contents on the Internet to
mobile terminals. When distributing contents via the
network, the quantity of packets transmitted from content
delivery equipment to a mobile terminal, and the quantity
of packets transmitted from the mobile terminal to the
content delivery equipment are measured to calculate a
communication rate in accordance with the quantities of
the packets.

In the conventional content delivery services,
communication rates are determined based solely on the
quantity of the transmitted packets, without capabilities
of taking into account the information value of the
content itself. In other words, flexible calculation of

the communication rate, for example, reducing the

m nal
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delivering content with a higher value, cannot be realized.

Accordingly, a demand for a novel charging technique that

allows a communication rate to be set flexibly in the

AT

*G00002*



‘delivering content with a higher value, cannot be realized Accordingly, a
demand for a novel charging technique that allows a comunication rate to
be set flexibly in the *G)0002* 2 com ng npbile comunication services is
ari sing. SUMVARY OF THE | NVENTI ON The present invention was conceived to
overcome 5 the above-described problens in the conventional charging 10
technique, and it is an object of the invention to provide an apparatus
and a nethod of charging for nobile comrunications services, which are
capabl e of cal cubatridgobeeanuaimaticativat escvices filsexirbsénganner. To
achieve the object, a charging apparatus for nobile comunications
services conprises delivery source extraction neans for extracting a
del i very sourcesimpany io ouratiorntital is transmtted and recei ved between

a mobhile termnal and content delivery equi pnent when,15.,content _is
del i vered from the conteft'Sd&EIERy & %??ﬁkﬂﬁ)W§§3399§eﬁBB?I °t &V AT RAlS
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10 To achieve the object, a charging apparatus for

mobile communications services comprises delivery source
extraction means for extracting' a delivery source from
information that is transmitted and received Dbetween a
mobile terminal and content delivery equipment when
15 content is delivered from the content delivery equipment
to the mobile terminal; charging rule setting means for
setting a charging rule for the delivery of the content
based on the delivery source extracted by the delivery
source extraction means and/or the contents of the
20 information that is transmitted; and charging means for
calculating a communication rate for the delivery of the
content based on the charging rule set by the charging
rule setting means.
With this charging apparatus, a charging rule is
25 assigned to each set of content to be delivered, in
accordance with the contents of the information
transmitted between the content delivery equipment and the
mobile terminal. A communication rate for the content
delivery service ié calculated based on the assigned
30 charging rule. Consequently, flexible calculation of the
communication rate can be achieved.
The charging apparatus for mobile communications

services further comprises charging rule registration




‘transm tted between the content delivery equi pnent and the nobile
termnal. A conmmunication rate for the content delivery service is

cal cul ated based on the assigned 30 charging rule. Consequently, flexible
cal cul ation of the communication rate can be achi eved. The charging
apparatus for nobile comunications services further conprises charging
rule registration 3 neans for registering one or nmore charging rules. In
this case, the charging rule setting nmeans selects the charging rule from
anr]?ng the regiss:hﬁeliﬁgléI ilﬂhﬁhgeig’igstétﬂﬁ.ﬂg,om@ ¢henotmsitmmfingheutent et stlofs t he

i nformation. The del.ivery soqurce extraction neans_of the.  chargin
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together with thgiconrent Iy thee eegievére®l ueryimguirpires; ta ttiee
nobile termnal. The delivery source information is, for exanple, 10 a URL
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correspondergce and i ndi catjehggkheyetpcabiioBe Ofediheck9BheNteOl t BE | flt@r net .
In this case, the <charging rule is set based on the extracted delivery
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dependi ng on whi'ch cont ent ivered. Fromthe sane standpoint, the

del i very sour cecoriémtacidldvenpanguinardct's dbei velhilesd@rBénRhf or mation from
20 8 coment el Tvery | ouESLeliagEy ety M HhE bl e e aslydo the
charging rul®e ext Uatt i(onifeansrésrume rlackitng) t Besttmedi iy each set of
content by one-to-one correspondence and indicating the
location of the content on the Internet. In this case, the
charging rule is set based on the extracted delivery
source information, which eventually corresponds to the
15 content to be delivered. Consequently, the communication
rate is calculated flexibly, depending on which content is
delivered.

From the same standpoint, the delivery source
extraction means extracts delivery source information from

20 a content delivery request transmitted from the mobile
terminal to the content delivery equipment.

The charging apparatus further comprises
charging rule extraction means for extracting the charging
rule that is transmitted together with the content from

25 the content delivery equipment to the mobile terminal.
Then, the charging rule setting means selects the
extracted charging rule for the content delivery service.

In this case, the communication rate is
calculated in compliance with the charging rule

30 transmitted together with the content from the content
provider. Even 1f the content provider changes the
charging rule, such a change is immediately reflected in

the fee calculation.



‘rule that is transmtted together with the content from 25 the content
delivery equipnent to the nobile termnal. Then, the charging rule setting
nmeans selects the extracted charging rulesgfor the content delivery
service. In this case, the comunication rate is calculated in conpliance
with the charging rule 30 transmtted together with the content fromthe
content provider. Even if the content provider changes the charging rule,
such a change is imediately reflected in the fee calculation. 4

Al ternatively, in the chaﬂgbngaappﬁnatu$nfom“anubhr@iM@nnmmbcath@n for

services, the delivery source extractiqn.neans trac del i ver rce
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rate is cal cul eqwibrfandxi efintHe dhvar gihey ®¥parated f oelipdFY e source

communi cation eSS hULENEL; COMRLIGIRY kL0 BRLA P ANGELYNCABASU erent

means for measuring quantity o information transmtted and
recei ved bdKMeenhQrupnﬁ@mmean the information.

With this arrangement, if the delivery source
information corresponds to the content by one-to-one
correspondence, then the charging rule corresponding to

" the contents of the information is assigned to each set of
15 the content, and therefére, the communication rate 1is
calculated flexibly.

The charging apparatus for mobile communication
services further comprises information quantity
measurement means for measuring the quantity of the

20 information transmitted and received between the content
delivery equipment and the mobile terminal. In this case,
the charging means calculates the communication rate, in
accordance with the measured quantity of the information,
based on the charging rule determined by the charging rule

25 setting means.

In a charging method for mobile communications
services according to the present invention, a delivery
source 1is extracted from information transmitted and
received between content delivery equipment and a mobile

30 terminal, when content is delivered from the content
delivery equipment to the mobile terminal. Then, a
charging rule is set for the delivery of the content based

on the extracted delivery source and/or the contents of




‘delivery equi pnent and the nobile termnal. In this case, the charging
neans.calpulates t he communi cation rate, in accordance with the neasured
quantity of the information, based on thescharging rule deternined by the
charging rule 25 setting means. In a charging nmethod for nobile

comuni cations services according to the present invention, a delivery
source is extracted frominformation transmtted and received between
content delivery equipnment and a nobile 30 termnal, when content is
delivered from the oofdrentiodekhyer ys eguanpsmerittedo Bheommbhleatienr ratle

Then, a charging rule is set for .the deliyvery of t nt en d..on the
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transmtted. A gomuniteal beBed ade the chappungtiwdre wi th the delivery of the

content is calculated based on the charging rule. If one or _nore chac{gi ng
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contents of the information. Delivery source information that is
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equi pment to the nobile feetginal cdmysdignextracted to identify the delivery
source. Alternafively, delivery source information may be extracted froma

content delivery request Dedanenyt sedred r orQURatioBI [tBaterlfi rARTEB HH
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that is transm “Together w e content fromthe content delivery
equi pment ti® t hequiimidrer t eonitied mapibe dermapebdmay be extracted to
identify the delivery source.

Alternatively, delivery source information may
be extracted from a content delivery request transmitted
from the mobile terminal to the content delivery equipment.

15 To set the charging rule, a charging rule that
is transmitted together with the content from the content
delivery equipment to the mobile terminal may be extracted.
In this case, the extracted charging rule is used to
calculate the communication rate for the delivery of the

20 content.

In an alternative, delivery source information
is extracted from a content delivery request transmitted
from the mobile terminal to the content delivery equipment,
and then, the charging rule transmitted from the content

25 delivery equipment that 1is defined by the extracted
delivery source information is selected as the charging
rule being in accordance with the contents of the
information transmitted between the mobile terminal and
the content delivery equipment.

30 Furthermore, the quantity of the information
transmitted between the content delivery equipment and the
mobile terminal is measured, and the communication rate is

calculated, in accordance with the measured quantity of



"I'n this case, the extracted charging rule is used to calculate the
communi cation rate for the delivery of the 20 content. In an alternative,
delivery source information is extracted roma content delivery request
transm tted fromthe nobile termnal to the content delivery equi pnent,
and then, the charging rule transmtted fromthe content 25 delivery
equi pnent that is defined by the extracted delivery source information is
sel ected as the charging 30 rule being in accordance with the contents of
;hle_ i nf or mat i oAhé r ansrarattddnbebaweh drheheobetermiored malargndg twke cont ent
el ivery equipnment. Furthernore, .th uantity of the information
transmitted between the %ﬁlteéntObaglci%gr3egaﬂ¥%ﬂbn?n§nag}’%%taéﬁ) i9% F¥% i nal
i's measured, andnt&etcOHMMUDi Tabie@dme at@ries amalrentat £xhm | thacdoldantegwi t h
t he measured quantity of 6 the infornation, Qas,ed on the deternned
charging rule. JEFfeteDbfEEFSIPHERL uFRS? 4RB%adVant Ryed G fhe's eh?¥ on
w | pecome 4101 8- 3P BAing KeRWiAgsfol l owi ng detailed description when
read in conjunction with the 5 acconpanying draw ngs. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 illustrates a structural exanple of a nobile
conmuni cati ons §RFYE Gi CHALHIAL PPRAIRINIGWRRESr ding 10 to the present
invention;, FIG —ZT1rtustrates a structural exanple of the packet
col | ection equi pment used It the idbbereatenniuriitaacitonsl sexgmpéecivdr g ng
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10 to the present invention;

FIG. 2 illustrates a structural example of the
packet collection equipment used in the mobile
communications service charging apparatus shown in FIG. 1;

FIG. 3 illustrates examples of the charging

15 rules;

' FIG. 4 illustrates an operational sequence of
the charging apparatus for mobile communications services
according to the first embodiment of the invention; and

FIG. 5 illustrates an operational sequence of

20 the charging apparatus for mobile communications services

according to the second embodiment of the invention.

BEST MODE TO CARRY OUT THE INVENTION

Embodiments to implement the present invention
25 will now be described with reference to the attached
drawings. FIG. 1 illustrates a structural example of the
mobile communications service charging apparatus according

to the embodiments of the present invention.
The mobile communications service charging
30 apparatus 100 calculates a communication rate in
accordance with the quantity of information transmitted
and received between the content delivery equipment 200

and a cellular phone (or a mobile terminal) 400, based on



"15 rules; FIG 4 illustrates an operational sequence of the charging
apparatus, for nobile communications services according to the first

enbodi rent of the invention; and FIG 5 ilfustrates an operational sequence
of 20.the charging apparatus for nobile comrunications services according
to the second enbodi nrent of the invention. BEST MODE TO CARRY OQUT THE

| NVENTI ON Enbodi ments to inplenment the present invention 25 will now be
described with reference to the attached drawings. FIG 1 illustrates a

structural exanplendf the chBRilgy commaintafls eredsdnviabrahear giorg eppar at us
according to the enbodiments of the present invention. The rmgiie
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content delivery ~equi pnent . the content provider), or the
charging rule transmittedheogadredeni taprrvaicahient f FORYICE t hehabwinsht
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equi pment 130. 100 is comprised of packet collection equipment 110,
charge processing equipment 120, and charging information
management equipment 130.

The packet collection equipment 110 acquires a

TCP (transmission control protocol) packet transmitted

15 from the content delivery equipment 200 to the cellular

phone 400, as well as a TCP packet transmitted from the
cellular phone 400 to the content delivery equipment 200.

The packet collection equipment 110 analyzes the

transmission/receiving addresses and the

20 transmission/receiving port numbers contained in the

headers of the received TCP packets, and gathers the TCP

packets containing the same transmission/receiving

addresses and the same transmission/receiving ports to
reconstruct the HTTP (hyper text transfer protocol) data.

25 The HTTP data reconstructed from those TCP

packets transmitted from the cellular phone 400 to the

content delivery equipment 200 are an HTTP request that

constitutes a content delivery request from the cellular

phone 400 to the content delivery equipment 200. On the

30 other hand, the HTTP data reconstructed from the TCP

packets transmitted from the content delivery equipment

200 to the cellular phone 400 are an HTTP response

produced by the content delivery equipment 200 in response



"The '‘packet collection equipnment 110 acquires a TCP (transm ssion control
protocol ) packet transmtted 15 fromthe content delivery equipnent 200 to
t he cellul ar phone 400, as well as a TCP pscket transmitted fromthe

cellul ar phone 400 to the content delivery equi pment 200. The packet

col l ection equi prent 110 anal yzes the transm ssion/receiving addresses and
the 20 transm ssion/receiving port nunbers contained in the headers of
the received TCP packets, and gathers the TCP packets containing the same
tr atnsmt ssi on/ r egei ﬁrﬂ@gHTr]ﬁddr@@m .arhd TR e dparsen ggitanhsr deshviodg
ports to reconstruct the HITP er text transfer protocol) data. 2
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FIG 2 illustrates the et collection equipnent 110 shown in FIG 1. As
illustrated i n fed@ived Patketpackel col [teepbBhtRUigReeAver10lhas Watat a

quantity measurenent .unit 112 T. . extpactjio i t
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collection equipment 110 measures the data quantities of

the reconstructed HTTP request and HTTP response, and

supplies the measurement result to the charge processing

equipment 120. The packet collection equipment 110 also

15 extracts the URL (uniform resource locator), which

indicates the location of the content within the content

delivery equipment 200, from the header of the

reconstructed HTTP request. The extracted URL corresponds

to the content requested by the cellular phone 400 by one-

20 to-one correspondence. The packet collection equipment 110

supplies the URL to the charge processing equipment 120,

together with the measurement result of the data

quantities of the HTTP request and the HTTP response.

If a charging rule is transmitted, together with

25 the content, from the content delivery equipment 200, then

the packet collection equipment 110 extracts the charging

rule from the header of the reconstructed HTTP response,

and supplies the extracted charging rule to the charge

processing equipment 120, together with the measurement

30 result of the data quantities of this HTTP response and
the URL extracted from the header of the HTTP request.

Upon receiving the URL from the packet

collection equipment 110, the charge processing equipment



10 processing equi pment 120. Wth this structure, the packet collection
equi pnent. 110 neasures the data quantities of the reconstructed HITP
request and HTTP response, and supplies tbe neasurenent result to the
charge processing equipnent 120. The packet collection equi pmrent 110 al so
15 extracts the URL (uniformresource locator), which indicates the

| ocation of the content within the content delivery equi pnent 200, from

t he header of the reconstructed HTTP request. The extracted URL
corresponds toltheseont @nthaegimestmd chythaie aalrkabandphdometdoochyteine 20

t o-one correspondence. The packet .col.l.ectiaon_equjp t | e he
URL to the charﬁ%q‘b‘?%tce@sg?yngébeqtﬁ farlgbfmet gggt %g(rg \?m%%lgv?%%ﬁ)was%}%nent
result of the datgremuianrtlitices ofuigrerTZROLequest and the HTTP response.

If a charging rule is transmtted, together wt 5 the content,. fromthe
content delivery equi pner ?@B,mPﬁﬁnﬁ%ﬁﬁésﬁac Eﬁ?lé@ﬁfgﬁn%qﬁwﬁﬁeﬁFsllo

extracts the chargi figerdd! & fs@RadNe Hpades ebntder r peonsddnict etbrHTIR:
response, and supplies the extracted charging rule to the char
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charging rule t Lo ibhegntent requested by the cellular
phone 400 and dgs%ﬁégéﬁﬁﬁggﬁﬁga @%% enggﬁelivery equi pnent 200. To be nore
preci se, ifl1@ he chargi ng The echargbng egnfoenatidm aduagersy tHEiEBRRENt

provider, then 135 ,ghaLo,REGERFSLNfe SR AR (21 WhRMA) CthatnerbRls
the charging rules, which are registered in advance by the
content provider, in association with the URLs
representing the locations of the contents. When receiving
15 the URL from the charge processing equipment 120, the
charging information management equipment 130 retrieves in
the charging rule database the charging rule that
corresponds to the received URL.

FIG. 3 illustrates some examples of the charging
20 rules. These examples show the sharing ratio of the
communication rate shared between the user of the cellular
phone 400 and the content provider. There are many other
charging rules, for example, varying the communication
rate depending on the day and time by setting a regular
25 rate on weekdays and a discounted rate on Saturday and
Sunday, or alternatively, setting a regular rate in the

day time and a discounted rate at night.
The charging information management equipment
130 supplies the retrieved charging rule to the charge
30 processing equipment 120. Upon receiving the charging rule,
the charge processing equipment 120 uses this charging
rule to calculate the communication rate, according to the

data quantity of the HTTP request containing the URL



*fromthe packet collection equipnent 110 to the charging information
managenment equi pment 130 to acquire the corresponding charging rule. 10
The chargi ng i nformati on managenent equi pngnt 130 has a charging rule

dat abase (not shown) that stores the charging rules, which are registered
in advance by the content provider, in association with the URLs
representing the locations of the contents. When receiving 15 the URL from
the charge processing equi pment 120, the charging information managenent
equi prent 130 rgéddEveed Wi Metr@agegliamgedulcead@&abaselehendhar@ rr@atrajl e

that corresponds to the re v G 3.illustrates sone es of
the charging 28741y thé %ﬁiﬁnﬁ%ﬁPQQﬁgmﬁ?%eV%ﬁﬁ§|Hﬁ;5§§??85%f “The'®
conmmruni cati on rgep e@d+bet ween the user of the cellular phone 400 and

the content provider. here are many other _charging rules, for ex
varying the comunicati off ridte ERPEHAIhgTIE t he dEF SRt Esde YIS ng a

regul ar 25 rsat e, pny, waekdays ARd @-ghSeRENLSL &t 10N vaabUedaypadtk funday,

or alternatlvely, sefting a regular rate in the day time and a di scounted
rate at night. When cHalivewritiaf diemeroieHanatesentheqGhphent Pre8osSstihl i es

the retrieved C?ﬁ% éﬁ%}rﬁl% ngefﬁé%hﬁﬁg%ha§ 1RE OFEES 113 +eqWi REBRL oD

Upon rece|V|ng ging ru e charge processing equi pnment 120 uses
this charging bulad cupaldetafeont @Qmﬁtcmllﬁﬁﬁl@me%eﬁmw ng%-o the

data quantity of the HITR. re o] d h th
B leauestocopt AL heqtRlnd assgcialed widh the

sel ected charging rule an qua P response
delivered 10 r espansging orthe shﬂﬁI&@tqﬁe&n.packet collection equipment

110 to calculate a communication rate in accordance with
the data quantity of the HTTP response containing this
charging rule in the header, and a communication rate in
accordance with the data guantity of the HTTP request that

15 causes the HTTP response.

The packet collection equipment 110 determines
which HTTP request corresponds to the HTTP response that
contains the charging rule, and informs the charge
processing equipment 120 of the determination result. The

20 charge processing equipment 120 calculates the
communication rate, in accordance with the data quantity
of this HTTP communication, using the URL contained in the
header of the HTTP request and the charging rule contained
in the header of the associated HTTP response.

25 Next, explanation will be made, using sequence
diagrams, of the operational sequence of the mobile
communications service charging apparatus 100 according to
the embodiments of the invention. In the first embodiment
illustrated in FIG. 4, the charging rule is registered in

30 advance by the content provider, and in the second
embodiment illustrated in FIG. 5, the charging rule 1is
transmitted together with the content from the content

delivery equipment.



“I'f the charging rule is transmtted, together 5 with the content, fromthe
content delivery equi pnent 200 when delivering the content, then the
charge processing equipnent 120 receives itthe charging rule that is
extracted by and supplied fromthe packet collection equi pnment 110. The
charge processing equi pnent 120 uses the 10 charging rule supplied from
packet collection equipnment 110 to calculate a comrunication rate in
accordance with the data quantity of the HTTP response containing this
charging rule in the header Fland 4 c@mmhmun@n irfiogmaiiomcrondasrtentni t h

t he data quantlt of t Pre t 1 es e.
The packet col I% R equﬁé&e e‘%b det g%%anegbg‘%lgﬁq %BH-% mrgs
corresponds to phevidetP bgspehse tdratentcomidinsry heeqghanghig 2&0e &t

i nfornms the charge, roce SI n uj prrent, 120 t det ermi nat i on.jre uIt
The 20 charge pF‘g%Je% dﬁl g]ﬁ%ﬁ %ZCF%EI c¢th gg‘%sh?"‘r‘lregmgon% AR T ate,

i n accordance Wfegd hﬁ_ociata quantity of this HTTP conmuni cati on using the

URL contained in the header of the HTTP re st _and_the chargjn ul e
contained in the header A§fethébgs SHerdid 2#%—" PagpBRER. r?%l“f%@]?ec{ +h

expl anation wiliybe pRdeqyimgi NguBEqUBRESHa sk ATT 8RB, 9facr<@e opel abtensl
sequence of the nobile conmmunications service charging apparatus 100

according to t@euErRIE neit stesfelvee BnvESHt iRFiTkeln rteﬁéeF??%%n%rﬁfdePé%t

illustrated in t chalQiaRgst Wigid STeedigiaiad t8 3 ad¥sresndy the
content provi derEé esleltl nggﬁe secgﬁg enbodi nment Ii%ll ustrated in FIG 5, the

char gi ng rulC |deli\r@m/sn$qmlennem¢ge&0@er sfieth 3H&)corthent HFFR n¥ edetont 2t
delivery equ'pngpénsﬁftted from the cellular phone 400 prior to delivery

of the content from the content delivery equipment 200.

The packet collection equipment 110 then
receives a TCP packet representing an HTTP response, which

15 is transmitted from the content delivery equipment 200 in
response to the HTTP request, and forwards this TCP packet
to the cellular phone 400 (step S103).

The packet collection equipment 110 reconstructs
the HTTP request and the HTTP response from the TCP

20 packets. The packet collection equipment 110 measures the
data quantities of the HTTP request and the HTTP response,
and extracts the URL from the header of the HTTP request
(step S104). Then, the packet collection equipment 110
supplies the data quantities of the HTTP request and the

25 HTTP response, as well as the extracted URL, to the charge
processing equipment 120 (steps S105, s106).

Upon receiving the URL and the data quantities
of the HTTP request and the HTTP response, the charge
processing equipment 120 supplies the URL to the charging

30 information management equipment 130 to acquire the
charging rule (step S107).

Upon receiving the URL from the charge

processing equipment 120, the charging information



‘In FIG 4, the charging information management equi pment 130 receives data
about the charging rule provided by the content delivery equipment 200,
and registers this charging rule in the ahlparging rule database 5 (step
S101). After the charging rule has been registered in the charging rule
dat abase, the packet collection equipnent 110 receives a TCP packet
representing an HITP request, and forwards this TCP packet to the content
10 delivery equi pment 200 (step S102) . The HITP request is transnmtted
from the cell ul asndfere t400yipmentt d 3del tereriyvesf imhetlsontlemtginonrule

content delivery equi pnent 200. The ket collection ui 1 t hen
receives a TCP Eag?ﬁsper'ep}léﬁ%%t itIﬁ aﬁgﬁﬁ‘ﬁﬁ r%splﬁﬁys’e, } ?c &@%2593%141
transmtted fromtheseoentient del itvesy wRui peesbs 2000 apdp@1NS)to The HTTP

request, and forwards this TCP packet to the cellul ar phone 0 te
S103). The pack‘é}tlai‘éﬁlf}gectF%?P%Eﬁﬁlﬁﬁentmairf@ef“gﬂinsterq}&p?%nﬂghe ]é%TP(%é%fgest

and the HTTR responsted r od hectGhev2d Packeiihg Thelpacket enkl echaoge
equi pment 110 neasures the data quantities of the HITP request and the HITP
response, and PRO¢IBIING REubRPeRt kG HethBatdetCbf the HTTP request (step

S104). Then, the packet Gpllectdon Agui paRIL ch30gisyPRules (e daha
quantities of the HITP rg%)est and th(lté'!Jl 25 I—FI"IC'P rgép%nse, as wel | asr%ehe

extracted URL, pootéssichar gauipmecessidfy eggspnthis 12003ii8gs 5168, €106).

Upon receiving th and the da Nt dd TR the S d the
HTTP response, t gC:I(JL:ﬁaléttreger}’l Cp?r 08g§é?%g&gqtﬁtprr§§t a%%]t:&é%ﬁndgri el;dht %(!;@U%al_@flo t he

char gi ng 3010 nf qnamtitrestanégertent HEGRI prespons80 ansl aéqai riEl Thereghafyi ng
rule (step Sl072:'ontaining the URL that corresponds to this charging rule
(step S111).

FIG. 5 1is a sequence diagram showing the

operations of the mobile communications service charging

15 apparatus 100 according to the second embodiment of the
invention. The packet collection equipment 110 receives a
TCP packet representing an HTTP request, which 1is
transmitted from the cellular phone 400 prior to delivery
of content by the content delivery equipment 200, and

20 forwards this TCP packet to the content delivery equipment
200 (step S201).

The packet collection equipment 110 then
receives a TCP packet representing an HTTP response, which
is transmitted from the content delivery equipment 200 in

25 response to the HTTP request, and forwards this TCP packet
to the cellular phone 400 (step S202).

The packet collection equipment 110 reconstructs
the HTTP request and the HTTP response from the received
TCP packets. The packet collection equipment 110 measures

30 the data quantities of the HTTP request and the HTTP
response. The packet collection equipment 110 extracts the

URL from the header of/the HTTP request, and extracts the

charging rule from the header of the HTTP response (step



"Upon receiving the URL fromthe charge processing equipnent 120, the
charging information 12 managenent equi pnent 130 retrieves in the charging
rule database, using the URL as a key, theg charging rule corresponding to
this URL (steps S108 and S109) The charging information management

equi prent 130 then 5 supplies the retrieved charging rule to the charge
processing equi pnent 120 (step S110). Upon receiving the charging rule, the
charge processing equipment 120 uses this charging rule to calculate a
conmuni cation rgias)i.n accordance with the data 10 quantities of the HITP

response and the HTTP reggest cogtaininge%he éztggﬁgilé%%%URL t. hat

corresponds to this chargPRB rult8°F 83°5%Fs §° TR howi 1Yy t he

operations of thgymhid e-1eomaHI crlah@nsiser ¥f cehs hATTP Nngedibestppardtite 100
according to the second enbodi ment of the invention. The packet collection
equi pnent 110 rBEER vERSRPNSTCP dFadiedt Fépﬁ%@eﬁ?Fﬁ@CEﬁdkﬁgb ?%gugg?fgﬁWHch is

transmtted<fro I i ;
o romide celdqd %fha&g;@n 400 HriPrediRhicvery (stesons2md- b
t he content delivery equi pnent 00? and 20($o;aafg§ this TCP %gcket to ¥he

content deliver§2@gui prent 200 (step S201). The packet collection

equi prent 110 then recei . : pac re t es se,
which is transmtted frgﬁﬁghge€§%§éﬁ gg%igggy Eﬁﬁi%ﬁgﬁ ﬂ% Ogghéﬁéﬂgﬁ

response to thethfTRatequesintiandsf orfvatds tHIT® TCRyssdkeandt GhehelEH | ul ar
phone 400 (step, S202).. The, Packel oLLESLd AN UL ATRRL 1L eaanst fied s

10 charging rule to calculate a communication rate, in
accordance with the data quantity of the HTTP response
containing this charging rule in the header, and the data
quantity of the HTIP request associated with this HTTP
response (step S207).

15 Thus, according to the first embodiment of the
invention, the mobile communications service charging
apparatus 100 registers the charging rule provided by a
content provider in advance in the charging rule database.
When content is delivered from the content delivery

20 equipment 200 to the cellular phone 400, the mobile
communications service charging apparatus 100 reconstructs
the HTTP request and the HTTP response from the TCP
packets transmitted between the content delivery equipment
200 and the cellular phone 400, and measures the data

25 quantities of the HTTP request and the HTTP response. At
the same time, the charging apparatus 100 extracts the URL
from the header of the HTTP request, and retrieves in the
charging rule database the charging rule that corresponds
to the URL. The charging apparatus 110 then uses the

30 retrieved charging rule to calculate the communication
rate in accordance with the data quantities of the HTTP
request and the HTTP response.

According to the second embodiment of the



"the 'HTTP request and the HTTP response fromthe received TCP packets. The
packet collection equi pnent 110 neasures 30 the data quantities of the HITP
request and the HTTP response. The packetygol |l ection equipnment 110
extracts the URL fromthe header of the HITTP request, and extracts the
charging rule fromthe header of the HTTP response (step 13 S203) . Then,
t he packet collection equipment 110 supplies the data quantities of the
HTTP request and the HITP response, as well as the extracted URL and
charging 5 rul einxtzeﬁﬁjhm,chahge poloCEs sidugmeqicpoenis 12 fdiceps chB204indS206)
. Upon receiving the URL, the charging rule the data quantitjes of
the HTTP requesgp%ﬁ‘ﬁf‘t(‘i‘?e YePreqoas 5}135? the gﬂﬂ?gée?ﬁ%%%s%&ﬁg&é%uéhgﬁpent
120 uses this 1PeghsHH NProml &Hed @b Caaketrd Ccoransmiieabliondieen ithe
accordance with the data quantity of the HITP response__containing this

charging rul e i I hellee inarheneft o OQuditt it GPlEHESHTRIR Rt
associ ated W t hyfdi s ddhkRnkS K 8Sp@ass,dradep £827) thd hUson@e&or deNgvésy t he
first enbodi ment of the invention, the nobile communications service
charging appar 8Z¥PTRIG r &0 stter sthhecehbephgrrane (#08vi dBH bghargeisht ent
provider in advé‘lﬁﬁéaréﬂlst heltg)ha.rn%a%%r'é'él eflat ahass. WNeR- LOUENtLFS the
delivered fromthe content delivery 20 equipnent 200 to the cellul ar phone
400, the nobil erecomamivcaedoHSTE ereduss tcradgHEEP appepenass The Fbebutnd uct s
the HTTP reques e T S r t T. Kk a i.t1ed
bet ween t he Con%%éggaég% &?ﬁygééﬁi%gégﬁ%eé QL BﬁL E%%mr%ﬁ% fl3gbLansmid

10 HTTP request, and extracts the charging rule from the

header of the HTTP response. The charging apparatus 100
uses the extracted charging rule to <calculate the
communication rate in accordance with the data quantities
of the HTTP request and the HTTP response.

15 In either case above, a charging rule is
selected for each set of content to be delivered to the
cellular phone, and a communication rate is calculated in
compliance with the selected charging rule, in accordance
with the data quantities of the HTTP request and the HTTP

20 response. Consequently, a communication rate can be set in
a flexible manner.

In the above-described embodiment, the mobile
communications service charging apparatus 100 extracts the
URL from the header of the HTTP request and select the

25 charging rule that is associated with this URL to
calculate the communication rate; however, some other
identifier for identifying the content may be used. For
example, the file extension of the content data may be
extracted from the HTTP response, and the charging rule

30 that is associated with the file extension may be set for
fee calculation. As long as an appropriate charging rule
is selected for each set of content delivered from the

content delivery equipment 200, any types of identifier



1200 ‘and the cellular phone 400, and neasures the data 25 quantities of the
HTTP request and the HTTP response. At the sane tine, the charging
apparatus 100 extracts the URL fromthe header of the HTTP request, and
retrieves in the charging rule database the charging rule that corresponds
to the URL. The chargi ng apparatus 110 then uses the 30 retrieved charging
rule to calculate the coommunication rate in accordance with the data
guantities of the HTTP request and the HITP response. According to the
second enbodi nemiy afe td@dl4 i nvention, the nobile communications service
charging apparatus 100 reconstructs the HITP request  and.the HITP .
response fromthe TCP paé@et§OPFEH§h??tedSH§FVee & h&P3Eghtent Tet i vty
equi prent 200 apdsifeccald Waah phonst 4 tenthendceond efdmivhidalkiver esed rom
the content delivery equipnment 200 to the cellul ar phone,L 400. . The charging

appar atus 100 nE@surtds tFRlig@y qohnthei eesdfFefhe ot st§ uSgégu

request and T Sepanse. e ¢ gi r3pPad @t UScHOEy@s0 exttd act shd he
URL fron1théygegggr o?ﬁfhewﬁggkﬁggéregggst, and extraqtsgfhe charging rule
fromthe headecowfunigatHPTPraEspors e AsscERared nhlepParat us 100 uses the
extracted charging rule to calculate the conmunication rate in accordance
with the data quantities of the HITP request and the HITP response. 15 In
ei ther case above, a charging rule is selected for each set of content to
be delivered to the cellular phone, and a comrunication rate is cal cul ated
in conpliance with the selected charging rule, in accordance wth the
data quantities of the HITP request and the HITP 20 response. Consequently,
a conmuni cation rate can be set in



‘a flexible manner. In the above-descri bed enbodi nent, the nobile

communi cations service charging apparatus 100 extracts the URL fromthe
header of the HITTP request and select the2b charging rule that is
associated with this URL to calculate the comunication rate; however,
sone other identifier for identifying the content nmay be used. For
exanple, the file extension of the content data may be extracted fromthe
HTTP response, and the charging rule 30 that is associated with the file
extensi on may b@setls cLAIMER T@l cul ation. As | ong as an appropriate
charging rule 1s selected for each set of content delivered fromthe
content delivery equi pnent 200, any types of identifier 15 nmay be used. In
conclusion, since the charging rule is assigned to each set of content and
t he conmunication rate for the delivery of the desired content is

cal cul ated 5 cohpl¥iMpiet ROTRELGATORS 4BV tFargiatgingl appefretus

communi cati gn ratg,,cannge determned flexibly. 16 WHAT IS CLAIMED IS 1. A
mobi | e comuni cations sérvice charging apparatus 5 conprising: delivery
source extraction means FERIERTY RAUGFE CHTH_FH & ye$EFr E0TT PHRFIFHT G mat i on
that is pransmat A, L8GeLY ef- hetivesbns ot ety Aeliisv ebyn aui fenrhqand a
nobile termna en content 1s delivered fromthe content 10 delivery
equi pment to t heecribidde beswaenaton tindr gengvery eegeimeng ardns Matileetting a

charging rule for the.delivery of { e aQpte0tPasedh QRet BSntent

10 delivery equipment to the mobile terminal;

charging rule setting means for setting a
charging rule for the delivery of the content based on the
delivery source extracted by the delivery source
extraction means and/or the contents of the information

15 that is transmitted; and

charging means for calculating a communication

rate for the delivery of the content based on the charging

rule set by the charging rule setting means.

20
2. The mobile communications service charging apparatus
according to claim 1, further comprising;

charging rule registration means for registering

one or more charging rules, wherein the charging rule

25 setting means select the charging rule for the delivery of
the content from among the registered charging rules,
based on the contents of the information that is

transmitted.

30
3. The mobile communications service charging apparatus
according to claim 1 or 2, wherein the delivery source

extraction means extract the delivery source that is



‘delivery source extracted by the delivery source extraction means and/or
the contents of the information 15 that is transmtted; and chargi ng neans
for calculating a communication rate for {he delivery of the content based
on the .charging rule set by the charging rule setting nmeans. 20 2. The
nobi | e conmuni cati ons service charging apparatus according to claima1,
further conprising; charging rule registration neans for registering one
or nore charging rules, wherein the charging rule 25 setting neans sel ect

t he chargi ng ruteadafittee debeviesy wifth tthe comtent ffroomtasoogntdres

regi stered char rules, ., based on.the tents .of .the information that
i's transnlttedgeég%??y'?ﬁ@lﬁﬁﬁ?F gﬂﬁh gé??dﬁ§1§%VG1ce char gi ng appar at us

according to claiml or 2, wherein the delivery source extraction neans
extract the delivery source that is 17 transmtted together with the
content fromthe content delivery equipnment to the nobile termnal. 5 4.

The nobile eommyni gt ik3 138 E¥RE LA 1BnRY s8PPAE At r3660EFhaa s Claim 1
or 2, wherein the delivery source extraction nmeans extract the delivery

source froma eerrehinddbl ¢épimrbdiest WhRaRSHR t thad JeldNPEHeSADEART e
termnal to the, EEH&%Hond%EbM@rékEEHHﬂ”H%@tdei@vé& e ARDELEm COMIUNI cat i ons

service charglng apparatus according to claim1,” further conprising:
charging rul e ex¢trtentt clelivany remueﬁalta@nﬁmgtted from the mobile

terminal to the content delivery equipment.

10

5. The mobile communications service charging apparatus
according to claim 1, further comprising:
charging rule extraction means for extracting

15 the charging rule that is transmitted together with the

content from the content delivery equipment to the mobile

terminal, wherein the charging rule setting means select

the charging rule extracted by the charging rule

extraction means for the delivery of the content.

20

6. The mobile communications service charging apparatus
according to claim 5, wherein the delivery source
extraction means extract the delivery source contained in
25 a content delivery request transmitted from the mobile
terminal to the content delivery equipment, and
the charging rule setting means select the
charging rule that is transmitted from the content
delivery equipment defined by the extracted delivery
30 source, the selected charging rule corresponding to the

contents of the information that is transmitted.



"15 the charging rule that is transmtted together wwth the content from
the content delivery equipnent to the nobile termnal, wherein the
charging rule setting neans select the chagging rule extracted by the
charging rule extraction nmeans for the delivery of the content. 20 6. The
nobi | e conmuni cati ons service charging apparatus according to claimb5,
wherein the delivery source extraction neans extract the delivery source
contained in 25 a content delivery request transmtted fromthe nobile
termnal to the7conhentolsidld wempuetca piverst seandcé hehadwingi agpravheusetti ng

means sel ect the_ chargi rule that_.is transmited fromthe content

del i very equipnﬁﬁfoﬁg?g%gg’ﬁ?ytﬁgee%{r o 1i 2} 5%?@h§§'§%ﬁ$88? t he

sel ected char gi agmpil€igprresponding to the contents of the information
that is transmtted. 18 7. The npbile communi cati ons service charging

apparatus according to afGHE PR cIMHE @Y PRASUEFS! T ffd e O conpri si ng:

i nformation fuapkhbyr BRASHLIRRAY SBafse fQIforRalBas U tdkndwaBki byqof the
information transmtted and received between the content delivery

equi pment and t BECeHHRR IREHEER BRE, COMENS ReLRECER R G myemtansdchitul at e

the communi cat j,gp; { &t £eiinft RGCOLABRE S, WiH chAeq NN dns b 1EN8atd Ni mati on
nmeasured by the information quantity 10 neasuréenent neans, based on the

charging rul e sepmbyni¢rticthapgengn rade@rsencenglfiparse BanAifphefethe
communi cat i ons %ﬁ%&kﬁftQﬂﬁm%hggrgﬁtQ&duKQQn%8§H££§6§QﬁE§%£E9Ct'“9 a
delivery source fromi nformtion

10 measurement means, based on the charging rule set by the

charging rule setting means.

8. A mobile communications service charging method
15 comprising:
extracting a delivery source from information
that is transmitted and received between a content
delivery equipment and a mobile terminal when content 1is
delivered from the content delivery equipment to the
20 mobile terminal;
setting a charging rule based on the extracted
delivery source and/or the contents of the information
that is transmitted; and
calculating a communication rate for the

25 delivery of the content based on the charging rule.

9. The mobile communications service charging method
according to claim 8, further comprising:
30 registering one or more charging rules; and
selecting the charging rule from among the
registered charging rules in accordance with the contents

of the information that is transmitted.



‘that" is transmtted and received between a content delivery equi pnment and
a nobile term nal when content is delivered fromthe content delivery
equi pment to the 20 nobile termnal; settijng a charging rule based on the
extracted delivery source and/or the contents of the information that is
transm tted; and cal culating a comunication rate for the 25 delivery of
the content based on the charging rule. 30 9. The nobil e conmuni cati ons
service charging nmethod according to claim@8, further conprising:

regi stering one or nore charging rules; and selecting the charging rule
fromanong the registered charging rules in accordance with the contents
of the information that is transmtted. 19 10. The nobil e conmuni cati ons

servi ce_char gi ngo IEfiothorae G0k Girith 1A e LAk Brofed crghgi ah mé hitoael | ver y
source is 5 extracted by extracting delivery source information that is

transnitted togeedrrdimict Kot ReaEBrt @t o r BRETREN CBIRt ERLIVEEY | ¥R#%F%ddi pnent
to the mobile t&@é@éﬁd .%21 %;Bﬁggﬁr%@ellgvg?g‘é@{ﬁh@ 15 QRS rREE Vif & rehar gi ng

met hod according to cla ) erein el ivery source is
extracted by exisactansgpidekedvergetimp od thntbe nealitent foamathe geardent

delivery requesée#{&gﬁyﬁfébggﬂéﬁéxﬂéI%%en%ggkfe {{gﬂ@ﬂg@ to the content

del i very equi pnen I 1 '€ comuni cat’i ons service charging
met hod according to claiml1, further conprising: extracting the charging
rule that is transmtted
10 11. The mobile communications service charging method
according to claim 8 or 9, wherein the delivery source is
extracted by extracting delivery source information from a
content delivery request transmitted from the mobile
terminal to the content delivery equipment.

15

12. The mobile communications service charging method
according to claim 1, further comprising:
extracting the charging rule that is transmitted
20 together with the content from the content delivery
equipment to the mobile terminal, wherein the charging

rule is set by selecting the extracted charging rule.

25 13. The mobile communications service charging method
according to claim 12, wherein the delivery source is
extracted by extracting delivery source information from a
content delivery request transmitted from the mobile
terminal to the content delivery equipment, and the

30 charging rule is set by selecting the extracted charging
rule that is transmitted from the content delivery

equipment defined by the delivery source information.



"20 t'ogether with the content fromthe content delivery equipnent to the
nobile termnal, wherein the charging rule is set by selecting the
extracted charging rule. 25 13. The nobil egconmuni cati ons servi ce chargi ng
met hod. according to claim12, wherein the delivery source is extracted by
extracting delivery source information froma content delivery request
transmtted fromthe nobile termnal to the content delivery equi pnent,
and the 30 charging rule is set by selecting the extracted charging rule
that is transmtted fromthe content delivery equi prent defined by the
del i very sourc nf or mat | o 20 14.. The nobi ni_cations_.service

char gi ng method14 hgT?OC%WWPQﬁﬁgtéPnél%??ﬁ% 'na$ﬁ68¢ﬁgf§ tq%éther
conprising: 5 neasiddimg quashytonedfoft ke aimns o MeHdcyh tBansortied and

recei ved between the content delivery equipnment and the nobile term nal;
and cal cul ati ng®¥H& ¢dffuni cation rate in accordance wth the nmeasured
quantity of sthe informatheashased Qarddiey 40 ehardimamauhen 15

transmitted and received between the content delivery
equipment and the mobile terminal; and

calculating the communication rate in accordance
with the measured quantity of the information based on the

10 charging rule,.

15



