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ABSTRACT
A billing system in radio ccmmunications,.particula:ly
“satellite communications, fot billiﬁg and collecting
information service fees against pay informaticn oﬁ a
receiver unit. The billing system comprlses a main unit

disposed on a transmitter side having a host computer with a

database for storing various types of data and a transmltter,

and receiver units for receLV1ng'sa1d various types of data
transmltted through radlo communlcatlcns. 'A data frame of

- each of varlous types of data transmltted by the main unlt is
tagged with an ldentlflcatlon code correspondlng to sald each

type. The receiver unit comprlses szgnal process1ng

c1rcu1ts, each of which processes respectlve type of data,i-

'j are. glven based on the conver81on data provmded by the maln

unlt, each 1nfcrmatlon serV1ce fee 1s fed back to the maln'

unlt functlonlng a host statlon.xfi
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SPECIFICATION

T1TLE OF THE INVENTION

BILLING SYSTEM FOR RADIO COMMUNICATIONS

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present invention is directed to technical
arrangements which provides the efficient billing system of
service rate on an individual-piece-of-information basis or
on a unit-of-information basis in a variety bf information
service ranging from music to video to text including news by
means of radio communications, particularly by satellite
communications,. The'present invention disdloses a system in
which receivers are prevented from théir unauthorized use of
information'deiivered through radio communications, so that
information service fee are efficiently billedlénd.then |
cdllected. The present invention discloses azsyStem.in‘Which'
,whén_a'receiﬁer fails to'pay.iﬁfoxmatiOn service‘feés within
a predetermined time-of‘period, his terminalis_disabled'
‘uhdersfhe‘controlOf'a hostfstation, an,informationprovidér,
and thus implements a ﬁechnique whichihelps the-information
provider manage the operation of information sétvice'in an

effectively manner.

2o DESCRIPTION OF THE PRIOR ART
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Radio broadcasting, television broadcasting, and

satellite communications using communications satellites are

now in widespread use. Billing service fees and then
collecting them in a timely manner are the major problem
assoclated with radio communications, because radio
communications are not provided with the COmparable system
that is normally used by telephone networks where
communications are performed on the basis of handshake under
the control of telephone exchanges. 1In television
broadcasting, it is common ahd established practice to'bill
and collect fees on each ﬁelevision set based on the
assumption that concerned channels are selected and watched
on the television set by viewers or users since it was
installed. There are some systems, now in use, of satellite-
broadcasting service, in which'signalSJare scrambled before
.trénSmission, and the user terminal is equipped with a de-
{ scrémbler which de-scrambles the received sighal. Iﬁ this
' case, a prédetermined-monthly rate of fee are.billed when the
 de—scrambler-is instélied.
' The firsﬁ;sysﬁem.described above, however,:suffers pOor
-pefformance in collecting‘iﬁformation Service feés, becauSe' 
payment of the fees'is entirely dependent on the uéer's own
will. The second 3ystem»0f using a dé-sCrambler puts the
burden of installing the de—sdrémblet on the receiver,

incurring extra cost on him. This can restrict the
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commerclial expansion of the number of subscribers.

The conventional fee systems are generally a fixed
amount fee per month system, which does not allow fees to be
flexibly set depending on type of information and does not
allow fees to be paid at a flexible timing. This prevents
the information provider from intensively brdadcasting costly
'piece of information only from the commercial point of view.
On the other hand, if the information providér limits the
broadcasting of popular information or programs, no
commercial expansion in subscription is expected.

To guard against unauthorized use of information in the
conventional fee system for information serviéé through
bidirectional commuﬁicétibns'over a telephone’netWOrk,.a,user
terminal sends’and'upldads to its host station a request for
use“message,of about 64-bit long including both a user .
.identification nunber and an information ideﬁtification

- number.  In reépbnse to the reqUest'for use message,.the host -
. statibn sends anéuthqrization signal to the uéer tetminal.
'The authoriZationsignal inclﬁdes, in its bit stream df about
.96;bit long, authorization number;-user identification
‘nﬁmbef; términal number and infofmation idéntifidation nﬂmber
to assure_safetY'of ¢ommunications. This syS£ém offers the
.advantage thaﬁ a short.periOd of.time is sufficient.énough to
'communicate data for fee charging, bécauSe the?aﬁbunt of the

data is so small. On the other hand, the system suffers a

-3 -



very serious problem: the data are simple enough for a third

party to easily decode to cheat on legitimate authorization

numbers.

No problem will be presented as long as the exchange of
data between the user terminal and the host station is one of
the procedures legitimate to regulations concerned. An
authorized exchange of data, if performed othérwise, however,
leads to illegal use of information. More specifically, thé
host station is unable to manage fee billing with various
pieces of information remaining exploited with fee
uncollected, when a user terminal initiates a,Vepification
procedure with ill intention ot when an authorization signal
oriéinates at any terminal other than the host station.
Furthefmore, this system requlires at each information serﬁice
. the'verification thét fees have been correctly.péid,
complicating‘the procedure for info:mation sérvice and
putting an.additiOnal'burdén onto. both fhe'usér terminal and.
tﬁe-host'statiOnr' Thué,.wheh'a uéer.accessesfthe host
.Statidn severai fimes in.suéceSSion fér a plurality df.
informatioh.sgrvices, each time extra verification step
.éhould'becbmpleted;_ This adds”té extra'timetd connect
time, and the host statioﬁ suffers'degfadationin efficiendy

in terme of traffic.'

SUMMARY OF THE INVENTION



It is an object of the present invention to provide a
billing system which allows proper billing by freguency of.
access for information and unit prices of individual pieces
of information a user receives, with a host station not
necessarily collecting a monthly fee from a user.

It is another objeot of the present lnventlon to prov1de
a billing system which allows proper billing by utilizing a
common code between a host station, as a provider, and a user
terminal, as a receiver, so that a third party is prevented
from-stealing information.

It 1s yet another object of the'present'invention to
provide means for a user terminal to upload utiliZation
statUS at a;time a host station specifies-and'forthe host
station to acquire the utilization statas of'the'user
'terminal, in.otder for the host station.to central—-manage all
the user terminals. .

-To'achieve the first objeot, the present ihVention
 essentially comprisesmain'unit made upof‘a transmitter and
f;a host station computer Wthh stotes.varlous types of data,' p

'7and a.recelver unlt for executlng process 1n.pesponse to the
varlous types of data. The data frame transmltted by the .
main onit is tagged.With identification code 1ndlcat;ve of
"tYpe Of'data;?.The receiver”unit'stores; in its:builtein
utlllzatlon status memory, ldentlflcatlon oode correspondlng

~ to the exeouted data. from among recelved data.a In-aocordance
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with the conversion data transmitted at regular intervals
from the main unit, the system processes the identification
code stored to determine periodically service fees.

In the system described above, the main unit is linked
with the receiver units through radio cdmmunications,
typically satellite communications, and karaoke data (karaoke
is "the practiée of singing to recorded backing music as a
form of relaxation, usually in a bar," Longman Dictionary of
- English Language and Culture), video game data, and digitized
video data_are exchanged therebetween. A receiver unit
stores, in its utilization status memory, identification'data
associated with processed and executéd dataffrom among the
various types of data-tréhsmitted from-fhe main unit and
bases fee caléulating on the stored identification data.
Conversion data transmitted at régular intefvals from the
main unit contains fee information for each identification
data, and‘fées_are,c&léﬁlated petiddicallyby@omparing'the_
cdnversiéndata-withthestoredidentificationdata. .

:'Anothet arrangémentitoachievegthé'firstvobject of‘the'.
.preSént ih?éntion stOreS'the identification.édde
éOrrespondihg to executed_data'but bf the daféreceived”by,
the‘receiver unit, into‘the utilizétion status memoty of the
receivet unit, determines the.fteéuency of utilization bf |
each identifidatibn-code, anddesignétes'results'as-frequncy

data. The receiver unit is linked over a telephone line with
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a billing device which is provided in parallel with the main
unit in order to store a data table on fee data for each
identification code. The receiver unit uploads the frequency
data accumulated in the utilization status memory at regular
intervals to the billing device which, in turn, calculates
information service fees at regular intervals referring to

the data table.

One technical aspect unique to the above arrangement 1s
that the billing device is provided in paraliel with the main
unit. The billing device'has thus thedfunction of
calculating service-fees at regular intervals fof'each
receiver unit. The receiver.unit stores, into its
'utilization status memory, the.frequencf of use_(frequencY_of'
occurrence) for identification codes aSSOCiated with
processed and executed data out of the data ftom the maln
-unit, and the frequency data are used as a base for fee
calculating. The data table of the billing dev1ce functlons
as'a reference table for'fee calculating,.the frequency data
-uploaded onto the'billing device are processed referring to
.the data table in order to calculatelinformation service fees
'at;regulafintervals. .

- One technical aspect‘of another arrangement toachieve |
. the first object of the present invention is that,thedata
frames‘of data from the.main unit are'dispersed with

identification codes for_differentjtypes of data, and a



2103450

read/write device used for an IC card is included in the
receiver unit. The receiver unit accumulates the
identification codes of executed data, writes information on
the accumulated billing data of identification codes onto the
IC card inserted in the read/write device, debits information
service fees to the IC card account, or writes service fees
directly onto the IC card.

The IC cafd read/write device 618posed in the receiver
unit thus functions to read the contents stored in the RAM
contained in the IC card and to write new data onto the‘RAM.:
In an embodiment of the preeeat invention, the IC card stores
data utilization history for billing information service
fees, or current aCCount of the IC card when used as a so-
called prepaid cafd. In the arrangement ih Which-datae
~utilization history is stored, those data are sent tO'the-
main unit where its billing device executes fee calcuiatien.' ‘
In the'arrangement‘in which the'ic card'functions as.a”

' p:epaid'card;'service fees are determined on the'basis'of the
data tab;e stored in the’teceiver,anit,aﬁd'thén the:updated
accbuntiSwritten onte the-IC. . . .

.Another.embodiment.of the.presentinvenﬁion employs\an.5
artangement in'which'thefreceiVer unit:is p:eVided with an
utilization status eounter to store identifieation cedes
associated with exeeutedzdata out of‘the data received by the

receiver unit, and in which service fee data are obtained by
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correlating the fee conversion data delivered at regular
intervals by the transmitter side, with the identification
codes stored in the utilization status counter. The obtained
information service fee data are then converted to frequency
data, on the basis of CATV rate, by the CATV_adaptor control
circuit of the user terminal; the receiver unit uploads the
frequency data to an CATV provider station; the CATV station
downloads certain‘information corresponding to the frequency
data to the receiver unit; and this downloadlng replaces the
CATV 1nformat1on service rate.

- The CATV adaptor control circuit converts the service
fee data to the frequency data on'the basis of the CATV rate,
“and uploads the frequency data to the CATV prOV1der statlon
through the CATV adaptor. The frequency data are the one
which the recelver unit uses to notify the CATV prov1der
statlon of the fee amount accordlng to the frequency datar
The CATV prOV1der handles the frequency data separately from
'normal bllllng process of pay 1nformat10n, and downloads the
_1nformat10n relevant to the frequency data to the recelver |
unlt Thus, informatlon service fee handllng via CATV
 funct1onally replaces the 1nformat10n serv1ce fee handling
for satellite communlcatlons.' .

To.achieve‘the purpose of preventingeunauthorizedtuse‘of
information, the present'inventiOn allows the.host,station-to"

radio,transmit various data to the uSereterminal while
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establishing a telephone link between the host station and
the user terminal. Prior to processing specific data, the
user terminal uploads to the host station a request for use
message including a data identification number over the
telephone line, and the host station sends a code sequence to

4

the user terminal. According to the code sééuence, the host
station compares the previous request for use message with
the request for use message which has been constructed
according to the code sequence and then uploaded again by the
user terminal, and if both match, the host station sends an
authorization signal to the user terminal over the telephone
line.

Both wire and radio links are established between the
host station and the user terminal. In radio lihks, the host
station provides information in.the onéwway communications to
the user terminal, while ‘the télephone,line is'used, in two-
“way communications; to pre§eht;the ﬁnauthorized”use of
information and to perfotm proper billing'process for
infcrmation service; 'The code sequenCe‘is intended to
pre?ent.the uhauthorized hSe éf.informationby alﬁhird party,
and allows a.series of steps'invwhiCh'the host'station |

'authorizes the user terminal to use a specific'piecé of
',iﬁformation only whéh'the ﬁser'terminal'has completed.a:
coding‘according to prOpér'procedure;' Thé-feceiver blobk'of

the‘QSer terminal has a function of providing data streams a

- 10 -
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CPU can process, by detecting or demodulating data
transmitted over radio link and decoding packet data. An
information reproducing block has a function of data
processing in compliance with various types of data. The
information reproducing processes data which the CPU, under
the control of a control program, gives in response to the
data streams from the receiver block. Since“fhe cohtrol
program 1is retrieved only when the authorizatépn signal is
recelved from the host station, the'unauthoriZed use of
information is prevented.
Furthermore, according to the'present invention,‘the
- host station has a database‘for storing.vast amounts of
information, and a client database for storing a plurality of
IDs unique to receiver units, the frequency of utilization.of'
Service, and payment‘Status infOrmaﬁion;' In'response to the
.request'of any receiVer unit whiéh has still an unpaid biil:'
'fOr'infOrmation sei&ice,~the host-étation radio'txansmits ‘
.requested'informatioh.alOng‘with the'iD unique to the
‘ifedeiver unit. At the'acceSS“time and déte Spécified by the
hoststatidn,the receiﬁer unit accesses the-host.station,
andlthé host station séarChes the client database accofding:
to the unique ID. When no unpaid biils are found, the host
statioﬁ notifies the receiver unit.of'the update'information
of when a new service availability period.ékpires‘and the

next access time. When duly paid bills'are no£7verified, ﬁhe

- 11 -~
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host station notifies the receiver unit of the update
information of when a brief service availability period
expires and a next access time. When due payment is not
verified by the access time, or when any access is verified
at the access time or before, the host station sends a
disabling signal to the receiver unit.

Both wire and radio links are established between the
host station and the user terminal. In wired links, the host
station provideé information in the one-way communications to
the user terminal, while radio link is used, in two-way
communications, to assure appropriate use of,information'and
to perform proper billing process for informaﬁion_service.
-,The.client database of the host station stores, in the form
of files, unigque ID assigned to each of;é.pluxality of user
terminals, thé number of requestSmade,.andbayment status
toward paymeﬁt date for information service. The Client
database‘funcfions as reference.data for-service diéabling
lmeans in thefecéiver terminéls. The hoSt'station seérches
the client'database to verify that payment is duly completed'
by a user terminal; When.informatiOn service_fées.are duly

"paid; thé'host.station updates'service.évailabilify.period
- during which £hé user terminal canwrequest information .
service. By specifying the next access time and date, the
 hdst station-furthér'takes a next vepifiéatioﬁ step for

service fee payment. On the other hand, when paid_bills are

- 12 -
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not verified, notification of the update to a brief service
availability period and access time and date is one of the
necessary steps toward the final service disabling‘procedure.
Other advantages, structures and meritorious features of the
present invention will be more fully understood from the
following description of the invention, along with
accompanying drawings. It should be noted that the term
"radlio communications" used herein include both satellite
communications and terrestrial communidations, and that the

term "radio broadcasting" used herein include both satellite

broadcasting and terrestrial broadcasting.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is é block diagram showing generally an embodiment
of the system according to the present invention.

Fig.z 1s a block diagram.shbwing'a main unit.

Fig.3;i$;a block diagram Showing é.receiver-unit.

- Fig.4 is a blbck diagram showing generally anothe:

embodiment of the-present invention; .

Fig.S is,a'block diagram showing generally yet another
.embodimeﬁt Of the present inﬁention; .
Fig.6 is a block diagram showing the receiver unit of
- Fig. 5. ‘
Fig.? is a,bloCk diagram.of'another-embodiment of the

receiver unit of Fig.bh.

- 13 -
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Fig.8 is a block diagram showing generally a further

embodiment of the present invention.

Fig.9 is a block diagram of the receiver unit of Fig.8.

Fig.1l0 is a block diagram illustrating coding process of
the receiver unit.

Fig.1ll is a block diagram illustrating service disabling
process due to unpaid bills in the receiver unit.

;Fig;lz ils a'block diagram of the host station

corresponding the process in Fig.ll.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

' -‘Reférring now to the drawings, émbddiments of.thé
present invention are discussed'below; Fig.l is a block
1diagram sthing'a first embodiment’of'thé'preséntinvention,-
wherein satellite communications.are-heré employed. ‘The
first embodiment of the'preséntin&éhtioncomprisesa
communications satellite 1 at a_deterﬁined.orbit,'maih unit 2
at the'transmitﬁer side.functionihgasa"host.station, a
“receivér unitl3, abilling*channé1-4,.a'public‘té;éphone'
‘netWOrk.S(énd'a telephone exchénge Sa. The rQCeiﬁergunit 3
iS‘linkéd‘withﬁhe telephone'ekchangeSé'¢verthebilling '
" channel 4. Although a single receiver unit 3 is éhown in
Fig.l, a‘pluralityjof'reCéiver.units,fin practice, may'be
prOVidéd in a.parallel configpra£i¢n. As shown in Fig.2, the 

main unit 2 essentially comprises a host computer 6, a

- 14 -
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database 7 under the control of the host computer 6, a
transmitter 8, and an antenna 9 for satellite communications.
A multichannel broadcasting is possible by setting up a
plurality of channels if the transponder of the satellite 1
is fully made use of. 1In this case, the main unit 2 assigns
different types of information to different channels, ahd-
transmits multichannél signals to the communications
satellite 1. A variety of information may be assigned to the
plurality of channels. For example, in karaoke music, a.tune
is assigned to one channel with its associated words assigned
to another; in computer video game, data and programs are
assigned to separate channels. in'these_examples, the user
1s afforded a choice whiéh channel to select.
[Refetring-now.to Fig.3; the'cbnstruCtion of the receiver
unit 3 is‘déﬁailéd below. Via'an an£enna”l0,'a tuher 11
redeivés satellite signals which the communications satellite
l'broadcasts'back'éfter receiving and then ampliinng signals"
'.teCeived from'thé-main uni£‘2; _Signals;to be'broadcast'can.‘
V'be'imagedata éﬁdh aSjvideo signals‘and digitizediﬁideo '
~ signals, and digital signals such as data required for the.
'dpératioﬁ7¢f karaORé or comPUter Qideb games.' it-isaésuméd
.that.the tunér 11 has a structure Caﬁéble of a'parallel‘
operation with_a bandwidth_sufficient ehOughito acCOmmodate'a_'
plurality of predétermined channels.  Areceived déta.

processing block 12 having memory_meahs_such.as aibuffer

'_-" .15' ~
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memory performs essential functions, such as saving
temporarily each data when multichannel signals are
simultaneously processed, processing data streams, such as
headers and footers, which constitute communication protocol,
and extracting required information from the received data.
A control CPU 13 controls the entire receiver unit 3,
controls the received data processing block 12 according to a
processing program stored, and outputs-réquiréd data. A
signal processing block 14 comprises, in a parallel
~configuration, a video signal processing circuit l4a, a
karaoke signal processing circuit 1l4b, and video game signal
processing circuit l4c, with each circult processing the
correspdnding type of receivéd-signal. The signal processihg
circuits'have-respective output'terminals iSa, 15b, and 15c.
To pick up the vidéooutput,:a display unit (not shown) is-‘
. simply-connected to the'video.output'terminal15a.f To éhjoy'.
computer,videp games}_a video.gamemachine (notshowh)'is'
 'Simply connectedt0'the-videojgame0utput termihai lSc."A

-cdntrolpanel‘and'a’diéplay-paneitaredesignatedlﬁ”and 17,
.* réspectiVe1y;f,Keys;and but£ons dispdsed dn,fhe contrdl panel
 _16'aré'ﬁanipﬁlated tq seléct desiréd'informatibn'reférringto.'

an infqrmation listing presented.on thé.displéy panel.l7.

- DeS¢ribed above aie the eSsential'cénstructibnof-theL

.receivér.unit 3 requited'to"process'tecéived infotmatioh.'
Although this‘embOdimentuses’satelliﬁe'communications,'no_‘

~.l6'ﬁ



essential difference is made if terrestrial communications
are employed. In this case, however, the communications
satellite 1 is not needed and thus dispensed with, and the
type of antenna needs changing to meet frequency bands
desired.

Discussed next is a billing arrangement for information

service. In Fig.3, an utilization state memory 18 counts and
accumulates the freqguency of utilization for éach of the
signal processing circuits l4a, 14b and léc of the signal
processing block 14. Accumulated results are used to
calculate Service fees at.regular intervals. Information
évailable for counting the frequency of utilization is
dispersed in the‘form of coded data into bit streams to be
transmitted. Such information as ildentification code
'indicative of types of information, for example, karaoke and
video game, is inserted into the header of data.frame.
,Signals-receiVed by thé tuner 1l are processe& by the control

- 'CPU 13, then the control panel 16 selects type of data to be

 :processed, and selected type of data is then proceséed by
correspond;ng sxgnal processing 01rcu1t.14a,.l4b or 140}'
Data prodeséedhere along with their type'of'data information
are stored in the utilization-Status memory 18; The
transmitter side sends at regular intervals the information
of unit p:ice per service for each type'of data és convéfsion

data. The control CPU 13 correlates the conversion data with

- 17 -
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identification code on the frequency of utilization stored in
- the utilization status memory 18, and processes and
calculates information service fees at regular intervals. 1In
this embodiment herein, although different unit prices apply
to different types, a unitary price applies as long as the
type of data remains the same; Alternatively, different
prices may be set from service to service on an individual
‘basig rather than by type of data. The utilization status
memory 18 extracts.dnly identification code from data frames,
and organizes and stotes them in the form of data table.
Receiving, from the transmitter side, the conversion data
which are data streams representing uni£ prices, the
utilizétion'status memory 18 refers to the‘data table to
calculate service-fees to determine,the'total'amount.  In the
embodiment, défa indicativeof.unit'priCes.are not Storedfih
_-advahcé in the receiver uhit 3 but'fed'as transmitted data

from therttansmitter'side,so that'uni£ prides méy be‘updated.-
 asﬁecessary}‘ * . .

-_The’total amount determined by the.receiver dnit,3 is
ouﬁput via'a‘modem-l9 for data commﬁhication;;and:thén
delivéred to'a te1ephohe'exchange 5a over'the.billing'channel;
4. As anoperational'example.of the billing Chanhel 4, a.
known_System may be used Whereih the_te;ephone e#chanée
'functions as the agent for an infbtmati6n prOVidef by

collecting from the uSe: the amount of value equivalent to a.

- l8 -
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duration during which the user received information service,
and the telephone exchange then pays the amount with the
agent service charge deducted, to the information provider
(the transmitter side). In this case, when bi;ling the user,
the public telephone company adds the information service
fees onto the normal telephone rate. Although in this
embodiment, the information service fees are added to the
telephone exchange 5a's own telephone rate, alternatively,

the user may access to the host computer 6 of the transmitter

side over the telephone line in order to notify the
transmitter side of the information'service fees at regular
intervals. In this.embodiment;.it is essential that the user
side calculate the information service fee based on the
conversion data WhiCh is fee data sent by the_treﬁsmitter
side and that the user'side sends results to the trensmitter
'Side.-
'A second.embodiment is now diseuesed. Fig.é’is a block

diagiam ehowing generally the second embodiment, which is

'again.empleye'satellite commuhicatione; Shown in Fig.4 are a
.communieatione satellite 31,'atransmitter'unit 32, main”unit
32a,fer transmitting information ih signal, a biliing deviee
32b for calculating service fees, e receliver enit 33, a
telephone'line 34, and a'telephonenetwork 35. The billing
device 32b and the receiver unit 33 are eonnecteGWith'each.

other wvia the telephcne network 35. The main unit 32a here

- 19 -
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ls identical to that of the first embodiment in Fig.2 in
terms of structure. Also, the receiver unit 33 is identical
to that of the first embodiment in Fig.3.

Described below is an arrangement for billing when
information received by the receiver unit 33 is used. The
basic technique of the second embodiment is roughly the same
to that of the first embodiment. The technical difference is
that, in connection with data already processed, a
utilization status memory'18'stotes frequency of use for each
type.of'data. When for example, for a certain period of
time, karaoke was used N times and video'game was eﬁjoyed M'

times; the utilizaﬁion status memory 18 eteres; asfreQuency
data,'karaoke code followed'by N, and video game code
~ followed by M. 1In additien,,not'only to set different prices
from type to type of data,but.alSO to set'different prices
from one information service to another depending-en their
contents,.each:pieee of infermation,is'tagged with ah'
‘.ideetificetieh-eode;',The freqﬁeney ef.eech df‘differeet
.' idenfifiCatioh codes;is s£ored : Thie'allowsffinerebilling; 
_ﬁhlch reflects.mere 1nformatlon s degree of 1mportence and
'.popularlty ' In this eﬁbodiment, the communlcatlehs satelllte 
"Ls emplOYed. Like the fl;st embodlment, however,theh
~ essential construction ef thejembediﬁent remains:unehanged_.
even if-other’radio_commUniCations means suchxas'FM':'

communications is substituted.
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As already described, the frequency of utilization data

stored in the utilization status memory 18 (Fig.3) which is
an internal block of the receiver unit 33, ate'output via the
modem 19 for data communications, and then delivered, via the
telephone line, to the billing device 32b under the control
of the transmitter unit 32. There are two methods available
for the billing device 32b to receive the frequency data.
First is that the receiver unit 33 accesses to the billing
device 32b to send the fregquency data. The'second method is
that the billing device 32b accesses to'thé receiver unit 33
to cause the receliver unit 33 to upload the frequency data
-storéd at that moment to the billing device 32b. In this
embddiment; either method may be employed. The first method,
however, provides a simpler arrangement in which the réceiver
unit 33.accessés the billing device 32b at regular iﬁtervals
controlled by the internal clock ofthe‘dontrol CPU inside,

- the receiver-unit 33; When the number of subscriber £e¢eivér
units;33 is large, however, coﬁgested‘acéesé'fimings
éubstantially degradé traffic if each receiver unit 33
.attempts:tb accéss‘independently. On the oth&r hand,
althOUQh it fequires a more.complexarrangement,‘theSecond.

| method of the billing devicé'32b accéssing tb the receiver
‘unit 33 allows the billing device,32b'to contrOIthe access
timiﬁgs of the receiﬁer units 33. Thus, the second method

eliminates the problem of.tréffic.' The number=of.subscriber
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recelver units may be taken into consideration to select

between both

methods.

The frequency data are uploaded to the billing device

32b as described above, and information service fees are
calculated for each receiver unit 33. The billing device 32b
has é data.table containing unit price for each
identification code. When the frequency data are input, the
billing device.32b correlates them with the data table to
calculate sums. Summed information service feés are-charged

to each user via appropriate means as described in the first

embodiment.

A third embodiment is now-discuSSed. Fig.5 shows
generally the third embodiment of the présent inVention.,‘In
- Fig.5 again, a satellite‘is employed for commuhlcations.
‘ShOWn 1n Fig.S'are a communications satellite 41, main unit
“42_f0r”t:ansmitting infofmatibn in'déta,.and a'reCéiQer;uhitv

,435  The main unitv42 hasfthe.same béSic‘construction as that
"erthe,first;émbOdiment. The inte;ndlnstruétUre*df the
’iecéiver unit,43 is shown ‘in Fig}6.'lThelbaSic'Structﬁré of
the receiver unit‘43'in‘Fig.6 islalmOStlidentiéal‘to that-of',
the'reééiver unit of thefirst.embodiment. .The~receivér unit
'_43essentially'comprises a :eceivingdntenna"Sl, a tuner'42,

a récéived data procéSéingbldﬁk:53, a thtrolCPU'S4, and'a

signal processing block 55.'.ThelSigﬁal processing block 54

PP
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comprises, in a parallel configuration, a video signal
processing circuit 55a, a karaoke signal processing circuit
55b, a video game signal processing circuit 55c¢, and the like
with each circuit processing the corresponding type of
recelived signal. The signal processing circuits have
respective output terminals 56a, 56b, and 56c. Also included
in the receiver unit 43 are a control panel 57 and a display
panel 58. The memory area under the control of the control
CPU 54 has a data table'containing the information service
fee for each'piece of information. Calculating the
information fees is pérformed referring to this data table.
Also included in the receiver uhit 43.a£e an IC card
read/write device 5%a and an IC card 59b which can be
‘inserted in the IC card read/write device 59a. Written in
advance onto the IC card 59b are the use;'information such as
usep‘s'hame, address,.date of birth, and the'liké_inla
prepaid_qard; a maximum a?ailable-amount. Ifreceiving'
information_ServiCe is attemptédwith,thélc card 59a not
.iﬁéeftéd inté.the IC card.read/w?ite device 59a, the'received
"data‘procéSSingblodk 53 automatically’discatds thedata
‘receilved via #he'receiving antenna Sl.ﬁithout going‘ﬁo ‘
'processing. .
'Detailed'next is'how:billing opefatibn is performed when

the user uses the réceiver-uﬁit fOr'ithrmation. -Thé IC card

59b stores a'maximum.availablé amount of value,'and'has the

m'23-“
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same function as a so-called prepaid card. When a user
purchases an IC card, its maximum available amount
corresponding to a buying price has already been written onto

the IC card. Thus, collecting operation is in fact completed

at the time of purchase. When the IC card is inserted, the
IC card read/write device 59a reads the currently available
amount and the received data processing block 53 remains in a
standby state after vetifying the currently avéilable amount.

Information for counting the'frequency of.utilizatioh is
inserted into bit streams of the transmitted data from the
main unit 42. For example, identification code indicative of
types of information, for example, karaoke and video game, is
inserted into.data frames. Out of signals received by the
.tuﬁer Ll, desired information signal-is selectiveiy processed
by ﬁhe corresponding signal proéessing Circuit.SSa, 55b ox
55¢. 'When'recéption of the desired_information is éompleted,
the éontrol_CPU‘54 calculates the informatidn'Servicé fee;
correqundingto-the identificatioh.¢ode referring td'the
;aata.table for infqrmatiOn_fee;' A nekt'availableémount'ié.
galculated-by deducting the abové.ihformat;on ser?iCe,fee'
"from the'currently availableémouﬁtstored‘in the IC card
59b, and the next available'amount is:written on the'ICfcard
59b via the IC card reéd/write device-59a;  The figuie oﬁ the
IC card is appropriately updafed by Subtracting-the

“information service fee from the previously resulted
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avallable amount and by using the result as the next
available amount.

A system described below may be contemplated as a
modification to the third embodiment. The system is
constructed of the communications satellite, the main unit,
‘and the receiver unit in Fig.4 with the receiver unit being
structure as in Fig.?. The same reference numerals in Fig.7
and Fig.6 have the same functions. The difference is that a
modem.go for data COmmunicatidns is introduCed in Fig.7. An
Ic.dard read/write device 59a counts the frequency of
utilization for each of the signal_processing circuits ih the
signal processing-block 55, and stores the'utilization status
data.into-the.IC card 59b; Unlike the method.employed ihthe

third embodiment, the éﬁailable émouht cf'the IC card 59b is' 
‘ not updated,: but the frequency'dataof'an.identification_code-
of.infOrmation setVice utilized are written onto the IC card.
Thé'ttansmitté:.Side determinés at regular intervals £he.-'
'infdrmation fees based.on théacéumulated data on the IC
card. 'Whén;,forexample, fora;certain’periOG-of time,
'karédke'was used N timés and vidéb game was enjoyed Mtimes,.
.the'iC-Card.SQb;étores;'foriexample, karaoké'N'ahd video gamé*
M, as frequency data. In additibn, not'onlyté.set different
prices from type to type of'data-but also td'Set'different .
‘prices.frOm one information service to anothér dependingon 5

“their contents, each piece of information is tagged:with'

- 25 -



identification code. Frequency of identification codes is
stored. This allows finer billing, which reflects more
information's degree of importance and popularity.

The frequency data for each identification code stored
in the IC card 59b are memory protected by a backup battery
even if the IC card 59b is pulled out of the IC read/write
devicé 50a. When the IC card 59b is inserted for'the next
time, the previous data stored are output via the modem 60
for data.communications, and then delivered to the billing
device 32b under thé control of the transmitter side through
the telephone line 34 in Fig.4. Theré are again‘twb methods
available for the billing device 32b to teceive‘the freqdency,
’data as aiready deséribed iﬁ,connection-with Fig.4. Either
of both methods is optionallijeléCted;

Describedknext.is-the billing,system'in which CATV

network 1is used‘tobill and collect the‘information fee
-|“serviCed.by'abfoadcastingsatéllite'Qr“aicommuniCatidhs
satéliite.. Shbwn.in Fig.B are-a'COmmunicationsatellite 71;
a,traﬁsmitter,uhit 72 for transmittihg.Various piecesof
informationéompiying“with avarietyof‘média; and a receiver.
 'ﬁni£ﬂ73;  A'fwo—way'COmmunication link-is‘estéblishea betweeﬁ-
the'receiver unit 73 and a CATV sfation 74. The basic
éonstruction of tﬁe transmitter unit 72 is identical to that; 
of the‘transmitter unit in-Fig.z.

The internal structure of the_receiver unit 73 1is

- 26 -



o
Jeevct
Conar
55
s S
2
g

discussed referring to Fig.9. The same reference numerals
are commonly used in both Fig.3 and Fig.9 to denote the same
blocks with the same respective functions. A utilization
status counter 81 counts the freguency of service utilization
at each of the signal processing circuits l4a, l4b and l4c of
the signal processing block 14, namely the frequency of
service utilization per type of data, and then stores
resulted frequency-date. Calculated using the stored data
are fee data based on the fee convereion_data transmitted at
regular intervals by the'transmitter unit 72. Information to
count the freguency of service utilization, i.e.,.information
of identification codes to count#the frequencY-efservice
utilizatioh;at eech signal processing circuit is inSerted -
inte‘the'trahsmitted sighal from the trensmitter'unit72;
Identificatioh codes'indicative of types ef-information,ifpr
.exampie; karaokefand,video,géme,eare inserted¥into data
frames. Deta‘received hy the tuner 11 are proceeeed by the
'- contro1 CPU 13, and the control panel 16 is manlpulated to |

"select desxred data, and those data are processed by the |

..‘In‘conneCtion with proceseedfdata_oniy, thehhtilization
.'etatus counter 81-stores-the_freéuency,ofiser?ice utilization«
o per‘type-efdata, namely‘the'eccumuiated number‘of_h '
identification codes. .When;~fcr ekemple} for,e'eettainf

period of time, karaoke was used N times and video game was

gy -
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enjoyed M times, the utilization status counter 81 stores,
for example, karaoke N and video game M, as frequéncy data.
Accumulated identification codes and the'feé'conversion data
transmitted at regular intervals by the transmitter unit 72
are correlated and processed referring the data table, and
fee data are obtained as the information service fee at‘
regular 1intervals.

Upon completion of the calculation, the fee data are
“sent to d CATV adaptor control circuit 82. The CATV adaptor

control circuit 82 performs data conversion to the fee data

' on the baslis of frequency, as a parameter, in the information
_serVice'fée sYstem.Of the CATV the user'subscfibes. _Fbr
ekample, one time use'ié.assumed to‘bé équalntolfhe éméﬁnt Xe
',Fot example, when the total amount for the informatiqn‘feej -
'_for the Satéllite COmmuniéations ié'lOOx, the.CATV adaptor
~control circuit 82 convértSfthe amount 100x ihﬁo‘lOOftimes~as
.;“freQUency'daté. The frequency'data’are tagged with
-predetermined‘dnique.ID_assigned to a user termihél 73, and
'uploaded to'aCATV’station 74 via.a?CATV édaptor 83.
n' Thé,cATv Station,74ﬂis-prOVidea,with a dedidated billing
Chahnel inhaaditiqn to-notmalinformation'chanﬁels. ‘This
 dedicated billing channel'is not inténdédito positiﬁely
present information such as progfams_ihformatiohtQ the_uset;
Rather, the dedicated billingchanﬁel-is‘intendéd to'coilect

the information service fees against data received and
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processed by the user terminal (receiver unit) 73. When the
user terminal 73 uploads the frequency data to the CATV

station 74, the CATV station 74 downloads information

corresponding to the fregquency data to the user terminal 73
via the CATV network from the dedicated billing channel. For

example, each piece of information handled by the dedicated

billing channel may be constructed of different contents by 1
“time, 10 times, or 100 times. When the frequency data, for
example, 120 times, are uploaded, the CATV station 74 seiects'
an information file équivalent.to 100 times and‘twice an
information file equivalent to lO times, and combines and
sends these information files to the user terminal.73;' This
' alldws_the information service fee in the CATV netWOrk to
substitdte fof'the infcrmation'Ser?ice fee'in_theisatellite
communications. As described.abové, since the'dediéated,
billing,qhannél'is not intended topositivély supply
.iﬁformétibn, exchange of predetérmined imagé$-between-thé
- CATV station and'the user terminal‘is'sufficient. Any means 
jis“acceptable as long‘aslit.alloﬁs fhe-uSer'of.the‘receiver.‘
| unit tovérify that'collecting information fees”aré dUiy
-performéa; The type of data'and length;of'the-info:matiOn:
- serviced do not affect the present invehtion.
It is common practice that\in the normal billing‘System |
for the'CATQ 74,'a subscriber is billed for programs the

subscriber watched or for the overall time'during.thCh the
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subscriber was serviced with information. Namely, a
subscriber of the CATV network is billed according to the
frequency of information service which the subscriber gets.
In this embodiment, the existing CATV network is employed.
Predetermined data according to the frequency‘data are sent
to the receiver unit, and the subscriber is billed for the
amount equal to the CATV service'fee as if a subscriber has
got CATV service. Specifically, in this embodiment, the
’receiver unitiaccesses to'the CATV station 74 to notify the
CATV station 74 of the frequency of information service-
provrded and then to allow the CATV station 74 to collect
information serv10e fees of satellite communlcatlons for the
information service provider. For the purposes of the

| present invention it is sufficient for the CATV station 74 to
calculate service fees based onqthe frequency data. When the
frequency data are uploaded from the recelver unit 73, it 1s
sufflclent enough for the CATV statlon 74, regardless of the |
magnltude of the frequency data, to download, ln response,
srmple and flxed 1nformatlon whlch allows the receiver unrt
73 to acknowledge at least that the CATV statlon 74 is at a
'bllllng state. The CATV station 74 calculates the servrce ”
fee for each receiver on the frequency data} and-bllls 1t.'
‘.The process of billing service fee is-here'repeated for
clarlty ‘Feefdata calculated.bj'the receiver-unit'73dare' |

converted to CATV network service fee as frequency data, and
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the CATV operator station collects from the subscriber the
amount of money including the its own CATV service fee plus

converted information service fee by radio communications for
the radio communications information provider. The CATV
operator station then deducts its own CATV service fee and
agent service charge from the amount collected, and pays the
balance to the operator of the transmitter unit f2, i.e., the
information provider.

Discussed.next is a coding technique wnich'is used to
prevent the unauthorized use of information data transmitted
by means of satellite communications or-satellite'
broadcasting as described above. Fig.1l0 is a blockidiagram
of a receiver unit for coding. A CPU 91 ptocesses |
transmitted and received data while oontrolling the entite
receiver unit. Signals in the form of'radiowaves that are
received via an antenna 902 are detected or demodulated, and
.dmgltlzed by a receiver block 93, and dlgltlzed data streams
.are-input to-the CPU 91.' The CPU 91 also controls a series
| of output steps comprlslng controlllng a modem 94 and
uploadlng a bllllng S1gnal to.a host statlon over a telephone
fllne 95. In_thls embodlment,.varlous types of_lnformatlon as'
data stream are deliveted'by a host station via radio ‘
*communicationsesuoh satellite'oommunications and,‘billing
information 1is exchanged between the host station'and the

receiver unit via the modem 94 over?the'telephone line'95.
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An information reproducing block 96 performs required
reproduction and display processing depending on types of
data steams, such as video game data, karaoke data, video
data and text data. The processed data are then output to a
proper output device (not shown) wvia an output terminal 97.
If the receiver block 93 directly feeds its digital code
output, the_information'reproducing block 96 cannot procéss‘
it. The digital code Output becomes meaningfulfdata only

- when it is proceSSed-bythe CPU 91 uhder the control of the
control program, 'Acontrol‘prbgram memOry_98 stores a
program which allows the CPU 91 to.process the data stréam
output from the receiver block 93 accbrding'to the type.of
data. To retrieve the ¢ontrol program from the control
program,memory 98, the CPU 91 néeds to notify the host
statioﬁ of'which.tYpé Qf data.it is goihg'toprOCQSS,-and.
;'then to receive an.a@thorization,signal.from the hoét'.
statién. This‘COu#se dfaction.is determihedby the cbntents
| bfa'céde_sequence memory-99.for'3to;ihg a codé_sequence'ana'
"a’qode;program-memory lOO.for.Storihg"a code'ptogram.' The
fhost stétion'canthgs_performanappropriate billing-
  opera£ion since theréceiﬁer.unit_ﬁotifiestﬁe_hbst-station
of what type of data to be processed pfior to data
procéSSihg. The sequencé'stbred in the code.sequence ﬁemory
- 99 éan,be‘eﬁecuted not7only'at the uSer:terminal but.alSO'at

the host station.
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Described below is a protocol to be written onto the

code seguence memory 99.

An egample of the sequence for coding an information
data stream is as follows:

1: adding a 1 to the value at the even-byte position,
and shifting the value at an odd-byte position to the right
by 1 bit. -

2 'subtracting a 2 from'the.value at the even-byte
position,_and.shifting the value at the odd-byte

position'to the left by 1 bit.

'499?'multiplYing the value-at the uppermostu4 bits,by 2y
and addlng a l to the value at ‘the lower 4 blt l
:.500; shlftlng the value at the upper 4 blts to the‘
| righr, end shifting the'velue at the_lower.4-b1ts to the
left;  R , | | , _

J -FCode progrem“,isaSSigned to:100.' Ifethe'oode;program‘
itself is transmitted or received like in thieicase;‘the code
'Program memory 100 is not requlred | To'shortenra treﬁsfer ]
tlme, the code program memory 100 is requ1red to.store the-‘-

code program. Thus, if a short transfer time is more
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important to save time and not to degrade traffic over the
telephone line, the code program 1s preferably stored in the
code program memory 100. If it is not, the code program is
received and transmitted each time. Either of both
arrangements is optionally selected to meet the system

adopted.

To use received data, the user terminal accesses to the
host statioh over the telephone line 95 to send bit stream of
“request for use message" consisting of "authorization
number, user identification number, terminal number,
information identification humber.“ In resoonse, the host'
‘station sends the above-described code aequence to the user
-termihal over the'downlinktelephone line after verifying_
that'the request for use message'is'ih.soch a correct order
'that'the hser.terminal has no‘unpaid aCcount'and that there
are no errors‘in the'usergidentification number and other

data. The code.sequence.humber‘aot alWays prooeeds in ' a
e'randoﬁ order but.in a desoending‘order, and furthermore.the
‘order is periodically updated by the tlmer of the host
.station. The period of update is arbitrarily set by the host
. etation-side. This arrangement requ1res extra'transfer-time.
due to increased amount,offdata;.compared ﬁith-the .
oonventional arrangement in which the code seqdencehumbers
. are,sent.as they are. This'arrangement;.however, offer hore

‘security on information. 'The host station constantly
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monitors current traffic, and sometimes disables the updated

code sequence from being transmitted when traffic is

congested beyond a threshold. This avoids degrading traffic

attributable to coding to some extent. The receiver unit
resends to the'host station the reguest for use message coded
according to the code sequence provided by the host station.
The host station decodes the teceiVed coded request for use
message, following-the.reverse sequence of the code sequence.
The host station then compares the decoded request for use
message Wlth the previously received one.. If both match, the
host acknowledges that the receiver unit has performed the_
cortect codiog-process; and.then sends an authorization

;. sighal authorizing the use of information service to'then
receiver.unit. This authoriZation'signal'is also coded
accordlng to the code sequence.; After all the above steps |

have been successfully completed, the CPU 91 of the recelver

Qunlt is allowed to retrleve the control program from the

Control program memory 98. Based on the control Program,'the"“"

'f_ CPU 91 can process the data stream from the recelvet block
93, ' ' '

' -The'coding technique described above-preVehts;the“USer
from free or unauthorlzed.uee of lnformatlon serV1ce.. Wlth
| safety and usefulness assored“by_th;stechn;que, the

information provider can handle_information at ease using

‘radio communications and radio broadcasting. Another
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security aspect to be considered is provision tc disable a
receiver unit if its owner fails to pay fees for a certain
period of time. The coding technique is further discussed in
this connection. Fig.ll shows a block diagram of a receiver
unit for serving the above purpose. A terminal controller
111 includes as a core a CPU which controls the entire unit
while'processiﬁg transmitted and received data. Signals
received in'tce form of radiowaves by an antenna 112 are
;frequency converted and then amplified,by a converter'll3}
and detected;,channel selected,. and then A/D-converted (if
original transmitted signal is a,digital,signal), by a
detector 114. If the received signal is scrambledy e'de~ 
scrambler 115 de-scrambles ﬁhe output signal‘from thee
detector.ll4,; If the receiﬁed signaliis nctscrambled,‘the
output signal from the detector114'simplypassthroughthe‘
-de~scramble 115. When the received eignal ie:en analog.
srgnel such as e'ﬁldec srgnal cr aﬁ audlo'31gnal, the
' detector 114 delivers its output directly to a V1deo srgnal
'converter 116 or an’ audlo signal converter 117 The vrdeo
srgnal'converter 116 and rhe audlc srcﬁal converter 117 glve'
their.outputs;ro respectrve outputdev1ces‘such,as a,dlsplayf
;unlt or-an ampllfler When the received signel'is a’digitel
-‘v1deo srgnal, 1t 1s.prccessed by'the termlnal.controller 111.
Wthh dellvers lts.output as vrdeo deta'to the«ﬁldeo 51gnal o

converter 116. The video siQnal_Converter ll6econ#ert3-the'
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video data to the video signal for the output device. When
the received signal is MIDI signals or PCM signals, it 1s
data processed by the terminal controller 111. The processed
data are output to the audio signal converter 117, which in
turn converts the processed data into an analog audio signal
for the display unit or an amplifier. Wheh,the received
signal is other type of digital signal} it is‘delivered via °
an interface 118 to an external device with which the
recelved signal is_oompatible. The.detector l1l4
discriminates the :eceived,signalbeteeen a digital signal
~and an analog signal. A memory 119 contains both a ROM area
for'storing process sequence and data uhique to each receiver
unit and a RAM area working as a buffer memory for temporary
stotage. "The code sequence already described is wtitten.onto'
the ROM area. ‘

. VThe billino sYstem in this,embodiment'is”operated over a
| _publlC telephone llne 121 through a modem 120, Fig.lz is 

1llustrates the host statlon in thlS embodlment A database.
122 stores various lnformatlon-under the control of a host°
computer 123 "When'reQueSted by ahnomber'of feceiver Units;s
"the host computer 123 reads the correspondlng 1nd1§1doal data '
of each receiver unit from'the.databaselzz in the order of
tequest'arrival or'in a random manner.withoothtaking into
consideration'the order of request arrival, and sends.thef"

data to a ground statiOn.IZS'oVer'a dedicated line 124; . The
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ground station 125 performs required modulation and
conversion depending of desired types of radiowaves, such as
modulation for satellites or FM modulation, and then
transmits the modulated signal via an antenna 126. The
database 122 includes a client information,database which 1is
updated as appropriate in connection with each receiver'unit
ID and information of whether each receiver owner has paild
properly agaihst information.fees billed. A'netwotk
controller 127 is connected to the'teceiver.units over eilther
" a dedicated line or a public telephone line. ‘Protocol'for
transmission and reception'may be.arbitrarily set. The
principle of the present invention_remains'essentially
effective regardless of whether the'signal handled is analog'
or digital. ‘

'A’series of data exchange iS'performed between the
recelver unlt and the host statlon, respectlvely essentlally-
'.;shown lh Flgs 11 and 12 To retrleve 1nformatlon Wthh the

}recelver unlt needs, the recelver uhlt makes a request over
t.the telephone llne to the host statloo“whlch in turn search
jshthe database 122 for requested data and read 1t.' The host
h stat1on then sends requested data along with the ID of the d
‘requestlng receiver unit via the ground station 125 In this
thase, if no match'of ID 1s'found, recelved data'are -
‘ptohlblted-from use; thus,preventldg a'thlrd partyfrom

“unauthorized use of information. Such a technique is now in
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widespread use in online service of telephonic
communications. Rather than adopting the technique
unconditionally, the present invention modifies this
technigque by introducing a step of verifying due payment,
wherein the verification step is performed independently of
the request of the receiver unit. The verification step is
detailed below. The reeeiver unit periodically a¢cesses to
the host station, independehtly-of information. request to the
host station,.and-sends the receiver unit's unique ID stored
in the memory 119 to the-host station. The,type of the
memory'll9 is preferably a flash ROM...The hest station
searches the client’information'databaSe'usingthe*received.
ID as a“retrieval'guide, and sends results to the”receiver .
unit. If£ the received-ID is not thnd in the client
.informatien database'With'the reeeived'ID~left.unverified,
the host statlon dlsconnects the line and terminates the.
-[verlflcatloh step When the host statlon'recognlzes the ID
’match, the host station vetlfles that 1nformatlon service
 fees 1nclud1ng'the one for last 1nformatlon serv1ce-are
- already pald When this verlflcatlon conflrms fully pald
status, the ‘host station specafles, to the recelﬁer unlt, on
updated service avallablllty peraod, authorlzatlon,81gnal,
and next access time fot payment status'vetifiCatioh., Ih'
| respense, the'receiver unitupdates corresponding data,in‘the

memory 119. The receiver unit is thus allowed to aceess'to_7
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the host station for information request and acguisition
until the updated service availability period expires.

When. the reeeiver unit's unique ID is correctly
recognized but with payment status unverified, in other
words, when information service fees are found to be unpaid
at due time, the host station specifies to the receiver unit
on an updated brief service availability period and next
accese time for the verification of payment within the
‘updated brief service availability period. The host station I
carries out the same verification etep'at the specified
access time. If the client informatien database is not
updated giving no indication that the information service
'fees~are correCtlytpaid,.the host.station‘sende service
disable srgnal to the receiver unlt.. Avallable method to
drsable the receiver unit 1is, for example, reprogrammlng the |

de- scrambllng program wrltten onto the de scrambler 115 -In'j

"*fadditlon, the host statlon never . sends the ID of the recerver

vunlt whlle it is dlsabled Furthermore, to prevent
o hnauthorlzed use of 1nformatlon servlce, by-updatlng de-i
scrambllng sequence as.appropriate,:and notlfylng of the date ._
.and tlme“for the start of the updated seQuence,_only reeeiver
units which have duly pald 1nformatloh eerV1ce fees have the
-capabrlltyof.de—scramblrng. 
- In this.embodiment; einee the accees timewarjpayment

status verification is important;'the,internal,clock_of thé“
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receiver unit is updated and corrected to the internal clock
of the host station each time the receiver unit makes access

to the host station. Even if the internal clock of the

receiver suffers any error, it is not substantial because of

correction at.each access. This means that‘thé host station
can manage the receiver unit by monitoring whéther it makes
access as scheduled or not.- The host station controls the
receiver unit, by £he service disable signal to the receiver

unit after the elapse of a predetermined time.tolerance from

the moment the receiver unit fails to make access as
scheduled. This technique is very useful to perform

‘centralized management of the system.
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WHAT IS CLAIMED IS:

1. A billing system for radio communications service fee
comprising:
a main unit disposed on a transmitter side having a host
computer with a database for storing various types of data

and a transmitter, and

o

a receiveg unit for receiving said varioﬁs types of data
transmitted-through radio communications, whereby

a data frame of each of various types of data
transmitted by said main unit is dispersed with an
identification code corresponding to said each type;

and said receiver unit comprises signal processing
circuits each of which processes respective type of data, and
an utilization status memory for sequentially storing the
identification cbde corresponding to the prqcesseddaté type,
whereby said main unit sends, to said receiver unit, -
conversion data made up of a data table for service fee by
- the unit.Of identifiéation code, at regular or irregular
intervals, and said receiver unit is updated with said
conversion data, and

said receiver unit calculates information service fee at
said intervals by. correlating said identification codes

stored in the utilization status memory with said conversion
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data.

fee

are

fee

are

fee according to claim 1, wherein said various types of data

2. The billing system for radio communications service
according to claim 1, wherein said radioxcommunications
satellite communications.

3. The billing system for radio commuﬁications service
according to claim 1,'wherein.said radio communications
terrestrial communicatinns.

4. The billing system for radio communications service

comprises karaoke data and computer video game data.

fee

5. The billing system for radio communications service

according to claim 1, wherein a plurality of said

receiver units are provided in a parallel configuration.

fee

6. The billing system for radio communications service

-~

according to claim 1, wherein said receiver unit is

connected to a public telephone network, and .  _. ..

said calculated information service fee is sent to a specific

receiver unit over said public telephone network.

comprising: a main unit disposed on a transmitter side having

a host.computer‘with a database for storing various types of

7. A billing system for radio communications service fee

data and a transmitter, and

a receiver unit for receiving said various types of data

transmitted through radio communications, whereby

a data frame of each of various types of data

~ 43 -
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transmitted by said main unit is dispersed with an
identification code corresponding to said each type;

and said receiver unit comprises signal.processing
circuits each of which processes respective type of data, and
an utilization status memory for sequentially‘storing the

~identification code corresponding to the processed data type,
whereby provided in parallel with said main unit is a billing
device which store conversion data made up of a data table
for service fee by the unit of identifiqation code, with both
said main unit and said billing device being connected
through a public telephone network, and

said receiver unit sends accumulated identification
codes to said billing device at regular or irregular
intervals, and said billing device calculates.information
service'fee at said intervals by correlating said
identification codes with said conversion data.

8. The billing system for radio communications service
fee according tb claim 7, wherein said receiver unit accesses
at reqular intervals to said billing device to upload the
identificatidn codes accumulated in sald receiver unit,.

9. The billing system for radio communicationé service
fee according to claim 7, wherein said billing device
accesses at regular intervals to said.receiver unit to upload

the identification codes accumulated in said receiver unit.

10. The billing system for radio communications service

....'44 -
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fee according to claim 7, wherein the identification codes
accumulated in said receiver unit are frequency data which

are made of each of different data type identification codes

and its frequency of occurrence figure.

11. The billing system for radio communications service
fee according to claim 1, wherein said receiver unit
comprises an IC read/write device in place of said
utilization status memory, whereby the identification codes

of data utilized are accumulated in an IC card inserted into

said read/write device.

12. The billing system for radio.COmmunications service
fee according to claim 1, wherein said receiver unit further
comprises an IC read/write device and, on the basis of the
identification codes accumulated in said utilization status
memory, information service fees are written onto an IC Card
inserted into said IC read/write device.

13. The billing system for radio communications service
fee accdrding-to claim 12, wherein an available amount of
value as fee data is written onto said IC card in advance,

- and said receiver unit is disabled when accumulated

information service fee exceeds said available amount of

value.

14. The billing system for radio communications service
fee according to any of claims 11 and 12, wherein a user's

own.ID is.written onto the IC card.
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15. The billing syétem for radio éommunications service
fee according‘to claim 1, wherein said receiver unit is
connected to a CATV network, and said receiver unit converts
information service fee calculated at regular/irregular
intervals, into frequency data in accordance with CATV fee,
and uploads the converted CATV frequency daté to a CATV
station,

and said CATV station downloads information
corresponding to said CATV frequency data to said receiver
unit over-said CATV network.

16. The billing system for radio communications service
fee according to claim 1, wherein said receiver unit 1is
connected to a CATV network, and said receiver unit converts
information service fee calculated at regular/irregular
intervals, into frequengy data in accordance with CATV feé,.
and uploads the converted CATV frequency data to a-CATV
station, )

and said CATV station calls back said receiver unit for
predeterminedinfdrmatiOn. | ' | -

17. Aibilling system for radio communications service
fee comprising: a host'station disposed on a transmitter side
having a host computer with a database for storing various
types ‘'of data and a transmitter, and

a receiver unit for receiving said various types of data

transmitted through radio communications, with said receiver
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unit being connected via a telephone line, whereby,\prior to
processing received data, said receiver unit uploads to said
host station a request for use message including
identification codes attached to said various types of data
over the telephone line;

said host station downloads a predetermined code
sequence to said receiver unit, said receiver unit uploads to
saild host station a second request for use message which is
arranged according to said downloaded code sequence,

said host station compares the second request for use
message with the earlier request for use message for a match,
and only when the correct match is obtained, the host station
sends an service authorization signal to said receiver unit
over said telephone line. _

18. The“billing system for radio communications service
fee according to claim 17, wherein sald receiver unit. starts
‘prOCeSSing saild various types of data when said receiver unit
acknowledges sald service authorization signal.

19. The billing system for radio communications-seruicé
fee according to claim 17, whérein said réceiver'unit
comprises a receiver.b%ock for converting data received
through radio cOmmunications into bit stream, an information
reproducing block for processing data according to the type

of data, a control program memory which stores a program for

processing said bit stream in said information reproducing
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block, and a CPU for controlling these blocks, whereby upon
receiving said authorization signal from said host station,

said CPU reads said program from sald control program memory.
20. The billing system for radio communications service
fee according to claim 19, wherein said receiver unit
comprises a tuner having é frequency bandwidth covering said.
radio communications and an analog-to-digital converter.
21. A billing system for radio communications service
fee comprising:

a host station disposed on a transmitter side having a
host computer provided with a database for storing various
pay data and with a client database for storing IDs for a
plurality of receiver units, the frequency of utilization of
information service of said pay data, and payment status of
information service'fees and a transmitter, and

a plurality of said receiver units each of which
receives only the data signal tagged with respective unique

ID out of the data signals transmitted from said host

station, wherebf )

said host station in advénce specifies to each receiver
unit when to access to the host station, said each receiver
unit notifies the host‘station of its unique ID at the
.specified access time,

said host station searches said client database using

said unique ID.as a retrieval search guide, when information
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service fee is paid said host station notifies the receiver
unit of the data about when a next service availability
period expires, and next access time and date, and

when there is in said client database no update that
the information service fee corresponding to said unique ID
is found to unpaids said host station specifies to said
receiver unit on an updated brief service availability period
and next access time for the verification of payment withiln
the updated brief service availability period.

22. The billing system for radio communications service
fee according to claim 21, wherein said host station sends a
service disable signal to said receiver unit 1f the payment
for last use of information service is not updated by the
time said brief service availability period expires. ‘

23. The billing system for radio communications service
fee according to claim 21, wherein said host station sends a
service disable signal to said receiver unit if said host
station is not aécessed by said receiver unit at the
specified time and date when said brief service availability
period expires. |

24. The billing system for radio communications service
fee according té claim 21, wherein said. host station is
connected to said each receiver unit through a telephone

network, and said each receiver unit makes access to said

host station through said telephone network.
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