ARRANGEVENT FOR BI LLI NG | NTERACTI VE- COMMUNI CATI ON SERVI CES Field of the

I nvent ion This invention relates to nethods of billing conmunication
services that are delivered to consuners ("custoners"), and nore
specifically to methods of billing interactive information

servi ces-including video, voice, data, and nultinedia services-to consuners
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custonmer) can control the information beigERe¢RMAEgON an on-goi ng or ot her
basi s. Background of the Invention The present nethod of billing used by

cabl e tel evi #Hield of lthe Baxfention "TV') suppliers is to charge each custoner a
flat monthly rate, regard| ess of which channels the custoner has watched or

for how |ong. By dditinsentionrelatssiiomethods pEbiling enmmuricasipnzsemces that are
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a multitude of scra annels is sent” to the hone gether with

noi se) via asaeies-ato caidimetstlotatédia sucts plaoesrasdmes or othee beilding MAsagedr, in
prior art, pay-per-view systens for cable TV delivery and billing suffer

from t he Sadd&erest dhe tamm; Hateractive "axedrs fositnaorsia whick g persae {&o8a e Fustpmer)
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t el ephone caﬂa&g#@?ﬂﬁ?ﬁfjﬁtﬁmo desired viewing) to the provider of

t he video progra e telephone call can be nmade, for exanple, via a

separ at e t-el ephon&hagresentanethod vhikilling used by tcable televisior (heregftebo T €Yt ens are
known for the purpose of delivering interactive video services, to the hone.

These syst emsupptiersiis 4 gharge eachuistomen a flab meathly cxsevesardless of whichchannglso
signals that thréucsutstotxjneer%%sc %ﬁ:ﬁe& or %o@%o%vel%hé.o %‘y contrast, telephone calls are billed on a

10  pay-per-call basis.
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In addition, present methods of billing used by cable TV operators are
vulnerable to rampant illegal descrambling (using commercially available
descramblers), because a wideband signal containing a muititude of scrambled channels
is sent to the home (albeit together with noise) via a coaxial cable that the customer can

15 access.

Moreover, in prior art, pay-per-view systems for cable TV delivery and billing
suffer from the added problem that, in addition to the illegal descrambling problem,
these systems do not work in real time—the customer must know in advance when a
desired video program will be shown and must make a telephone call (in advance of a

20  desired viewing) to the provider of the video program: the telephone call can be made,
for example, via a separate telephone network.

In the prior art, also, set-top-box systems are known for the purpose of
delivering interactive video services to the home. These systems are designed to
accommodate data-compressed digital video signals that must be decoded in the set-top-



-2- box before these signals can be displayed on a TV set. At present this
set-1op-box approach is designed for the delivery of only a single-channel,
dat a- conpressed digital video signal, and it does not provide for delivery
of existing anal og cable TV signals or amg-other type of information.

Mor eover, because the set-top-box is located in the 5 honme and hence can
be accessed box beferedthesemignalsstanbediispiayeth enasEW seo Abpresént this bétitop-box
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on a paid basis.
Another issue involved here is keeping track of channel usage by each
20  customer. To this end, U.S. Patent No. 5, 289, 271 teaches obtaining information
concerning channel usage by each customer (billing information) by means of a cable-
usage box. The cable-usage box includes circuitry that monitors the microwave
carriers being transmitted to the customer. In this way, the technique sénses the
presence of a specific analog TV channel being used by the customer. This technique,
25  however, has disadvantages such as those stemming from the need of momentary
interruptions of transmission to the customer. In the case of analog TV signals, such
interruptions of transmission can be very annoying to the customer. In the case of
digital signals, such interruptions can cause loss of unacceptably large amounts of



-3- digital information (for exanple, an entire file), especially in cases
in.which the digital information is being set in packets w th headers or
traflers, or both headers and trailers. Mreover, in prior art, billing of
each custoner has been done via a separat-&8-ink between each custonmer and
each billing center. Thus, for N custoners, the billing 5 required N
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and can provide for sending billing information to one or nore renote
bi | 1 i ng 1@ent deliveghsubsysiern apd thechilingsubsyslends t he centers. Hereinafter a

nei ghbor hood,i nf or mati on_sour,ce, 20 including billing circuitry | ocated
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renot e sour ciisl Bemehapgels and, Eorrtrangwjsting both analog epd digital signalse Thesivglede box

via such neapyséte% ca%nggngﬁt 81%' the I%antages of both the information delivery subsystem and

15  the billing subsystem. More specifically, the invention provides an interactive system
that can control the delivery of information from a neighborhood information source to
the home (or other local place such as any other kind of building) in real-time and can
provide for sending billing information to one or more remote billing centers on
demand (interrogation) of the centers. Hereinafter a neighborhood information source,

20  including billing circuitry located in a billing recorder, will be referred to as “curbside
switch-box circuitry” or simply a “curbside box”. Typically, a curbside box is located
underneath or overlying a street in the neighborhood of a group of homes. The
curbside box is adapted or connected (or both adapted and connected) to receive
information from a muititude of remote sources of signals. These remote sources send

25  their respective information to the curbside box via such means as analog cable TV
cables, connectors (“links”) from satellite communication receivers, links from local
video rental stores, links from remote video servers operated by telephone companies,

links from newspaper and yellow page services, and any other links such as Internet



cabl es, connectors ("links") fromsatellite comunication receivers, |inks

froml ocal video rental stores, links fromrenote video servers operated by
tel ephone conpani es, links fromnewspaper and yell ow page services, and any
ot her |inks such as Internet -4- infor-mation service links. Each of the

| i nks can carry channel (s) that can be either free broadcast channels, paid
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sends ("transponds”) a resulting coded request signal via alink to a
renot e dont raof time,csuch @as by mmeans ofdn mfnaredmrmteecmd devitethal 1s|prmn§ﬂuimi tohe
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information to an appropriate renote billing |ocation, such as a renote

bi | Ii ng cent infraredareuest signalito aset-top bok advantagepusly locateddn closel proxdmity to thge TV
channel , 15 2 5] rsgg whose programs the set-top box controls. This set-top box thus receives and
then sends (“transponds™) a resulting coded request signal via a link to a remote control
receiver (hereinafter: “remote controller”) located in the curbside box. The remote
controller decodes each such request signal, in order to produce a decoded signal that
selects which of the channels is to be sent to the home. The resulting selected channel
20 is then sent to the house over a single fiber or coaxial cable. Moreover, in case of
selection of a paid channel, the remote controller can also send billing information to
an appropriate remote billing location, such as a remote billing center.
Each channel can be, for example, a free radio or a free TV channel, a stored
or an on-line newspaper pay channel, or a pay TV channel, or a pay-per-view channel
25 (i.e., the customer must give advance notice for each viewing, and may commence
viewing in the midst of a selected program, or may commence viewing at the beginning
of the selected program, depending on the sender’s arrangement). Requests from each

TV set in each home (e.g., initiated by means of a hand-held remote control infra-red



or an on-4ine newspaper pay channel, or a pay TV channel, or a pay-per-view
channel 25 (i.e., the custoner nust give advance notice for each view ng,
and may commence viewing in the mdst of a selected program or may
conmence view ng at the beginning of the <sel ected program depending on the
sender's arrangenent). Requests fromeach TV set in each hone (e.g.,
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assigned the billing responsibility for one or more of the remote sources. For the

purpose of billing, each such billing center has circuitry to interrogate the billing
recorder. This circuitry is designed to interrogate periodically, advantageously via a
single duplex billiné link, only the billing information assigned to that billing center

20  seriatim with respect to each remote source and with respect to each customer —i.e.,
with respect to one remote source after another and one customer after another. In
addition this circuitry can be further designed to interrogate periodically,
advantageously via the single duplex link, the billing information for each customer
with respect to each channel supplied by each of the assigned remote sources. In

25  response to each interrogation, the circuitry in the billing recorder is designed to send

- back the billing information to the appropriate billing center. In this way, the

interrogation and receiving of billing information typically requires only one duplex

link for all customers served by one curbside box. In addition, the interrogation



advant ageously via the single duplex Iink, the billing information for each
custonmer with respect to each channel supplied by each of the assigned
renbte sources. In 25 response to each interrogation, the circuitry in
the billing recorder is designed to send 4$ack the billing information to
the appropriate billing center. In this way, the interrogation and

recei ving of cikouitry ogn beiesignedito reduesti the billing fierniation $ov sach @Estemer with| i nk
for all custonmers served by one curbside box. In addition, the
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two or more billing centers can have circuitry capable of interrogating the same

channel or group of channels for various viewer-rating purposes.

If desired, any of the billing centers can be located at a location that is the same

as any of the remote sources. Moreover, any of the interrogation signals can be
20  generated at a different location from the billing center, in which case the billing link
will not be duplex.

As a result of the arrangement of the billing subsystem, the consumer cannot
gain access to a channel without preventing the information that the consumer has thus
gained accessed to the channel (“billing information™) from automatically being sent,

25  together with the request signal, to the appropriate remote billing location (“billing
center”). The reason for this inability of the customer to gain such access that the
junction located on the link between the set-to-box and the remote controller is
inaccessible to the customer, or its location is unknown to the consumer, or it is both

inaccessible (with respect to the customer) and has an unknown location (with respect



wi |1, not ‘be duplex. As a result of the arrangenent of the billing
subsystem the consuner cannot gain access to a channel w thout preventing
the information that the consuner has thus gai ned accessed to the channel
("billing information") from automati cal |-y -bei ng sent, 25 together with
the request signal, to the appropriate renote billing location ("billing
center"). The theesstomér)r Hducs, the abnsuiriey carinot preventshe billing imfayaiatios tom access
that the junction |ocated on the |ink between the set-to-box and the renote
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(a) a billing recorder having recording circuitry and located in a place

15 that is either inaccessible to a number of customers greater than one, or is unknown to
the customers, or is both inaccessible to the customers and is unknown to the
customers; and

(b) a first set of first links each of which connects a separate one of the
plurality of set-top-boxes to the billing recorder, each of the set-top-boxes having

20  circuitry that can send a local billing signal and a channel access request signal
simultaneously, via a separate one of the first links, to a junction located in the
curbside box,

each of the first links splitting into first and second separate short links,
the first short link connecting the junction to the recording circuitry of the billing

25  recorder, and the second short link connecting the junction to a device that sends
information on the channel to the set-top-box in response to the channel access request
signal, whereby the billing recorder can record each time each of the customers
requests access to a channel, the channel carrying information generated by any of one

Or more remote sources.



(b) a first set of first links each of which connects a separate one of the
plurality of set-top-boxes to the billing recorder, each of the

set -t op- boxes havi ng 20 circuitry that can send a local billing signal
and a channel access request signal sinultaneously, via a separate one of
the first links, to a junction located in the curbside box, each of the
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The channel * Chfuby BeRE ¢ lilf SUSKAERAE L SHTALEpARE S pherbut PRATRL
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boxes are located in separate buildings. Advantageously also, the system
furt her conpsé¢mkremotebitlinglingarrogations signaisitd tha lbilling secorder viathe second dinks.nk s
connecting the billing center ‘IO the recordin ircuitry located in.the

billing recorder, A4 He teFYPERURTERCOMPrISeH A thirdyget of thid nper

hat oan sendaFbreact ot e Rl ooty i kecoBtng BT RE g cbctillr o,
via the secofsla billis cenféty d¥f AUHAKS Yeinf ldss nlietddS thant e nEMBEEHP custohdaey,

conprises a third set of third links, each of the third Iinks connecting
t he recotddi nthediillingireeqrdest having billingi infprmetion stadingimuitiyl thatngnsemd samote he
third |inks .ng. l.ess nunerous th t he nunmber  of .custoners, 10 he
billing recoBﬁiéﬁ‘gq pformatiop;sfanals jo i@ﬁa@p%tqeﬁﬁré'@rfé\’ HQI‘&SWL}PF?SPO{‘#%P %n send
renote billi ' . | I o othe billing center via the third
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| inks in response ing interrogation signals.

Advant ageously yeAdvatigedusly tyeefusthei, abie Systdn Girthee OIS aXohAh sétof Felrt®f
fourth links, each of the fourth |links connecting |ocal interrogation

circuitry | olinkss¢atinof the fauth links| donnesting decaliinterregating circuitryidocated- indhe boxes,
and | Ocalls ! n{)i?firggolge%gll'dgp to one of tinre ¥et'-:8§-%5§e%, and local interrogation circuitry located in

the billing recorder capable of sending a local billing interrogation signal from the

billing recorder to the set-top-box via the fourth links.
Any of the second and third links of the second and third sets can be optical
fibers, coaxial cables, or wireless. Any of the first and fourth links can be twisted
20  wires, coaxial cables, or optical fibers.
Advantageously one of the remote information sources can be a cable TV
source of both pay TV and free TV channels. Another of the remote source can be a
video bank of paid channels such as pay-per-view video programs.
The locations of the junctions — being in the curbside box — are thus either
25  unknown to the customers, or are inaccessible to the customers, or both are unknown
to and are inaccessible to the customers. Thus the customers cannot prevent the billing
information from being stored in the billing recorder or from subsequently being sent
to appropriate remote billing center(s).

Brief Descrintion of the Drawi



the bil:li.ng recorder capable of sending a local billing interrogation
signal fromthe billing recorder to the set-top-box via the fourth |inks.
Any of the second and third links of the second and third sets can be
optical fibers, coaxial cables, or wirelegs. Any of the first and fourth
links can be twisted 20 wres, coaxial cables, or optical fibers.
Advant ageousl y orEI®f1 Esh%lﬁﬁd@h%‘ahfﬁﬁnrmiekwﬁvé 9ide6 ePstérd in Bstofda2od weth Bt
source of both pay TV and free TV channels. Another of the renote source
can be a vi dpecifiasmbodinent of thednvestionsash as pay- per-vi ew vi deo prograns.

The | ocati ons of j unct.ions -. being i e, cur bside box - are thus
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or both are e&éﬂ#ﬁ&&%ﬁo‘?@é‘ﬁg@ﬁt@o@ ?&fcessi ble to the custonmers. Thus the
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cust oners cannot | g information frombeing stored in the

bill'ing gecorder FIG.W’@@cﬁaéﬁm%fﬁhbﬂhvr?ﬁﬁBﬂoﬁﬂG._Imméﬁfcﬁﬁd&d Witk thecspRtific
billing center(s). Brief Description of the Draw ng -9- FIG 1is a

bl ock di agr mbodinentiof the vention. vi deo system in accordance with an specific
enbodi nent tphe_tnveption; and FIG 2 is a diagramof a portion of FIG 1
I n accordan | ary enbodi nent of the invention; and 5
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FIG 1, a haR-sefded” i draivitg) sémid asdned fidraged/feqeest dighaler2abeadset-top ander "
in the drawi ng) sends a coded Infrared request signal 12 to a set-top box
13. Advant agdeudivantdgeously thecsot-topxboxal3 ig loaatedtin ¢lase praximiy to axiewing to a

I ewi 10 devi 14 d"TV' in the d ' wh t.h
Set-t op box de¥iet givianasd SE0% 15 me drawigy Pos POt et Bo% HA AP REd 8oy co
14 can be, 10! o tAHM foréfully bafdw, this viewing device 14 can be, for example, a TV set,

a video cassette recorder (commonly known as a “VCR™), or a personal computer—

depending upon the nature of the program that the consumer wishes to view.
The set-top box 13 is connected via a link 23 to a remote controller 17 located
15  inthe curbside box 15. In response to the coded signal 12, the set-top box is designed
to send a coded request signal via the link 23 to a receiver-decoder 17.1. This
receiver-decoder 17.1, located at the front end of a remote controller 17, is designed to
convert the coded signal coming from the set-top box 13 via the link 23 into a decoded
signal 27.1 that the remote controller 17 can process. |
20 Typically the link 23 is an optical fiber. However, the link 23 can be a coaxial
cable. Alternatively, it can be a twisted wire pair provided that the set-top box 13
contains a device that converts the coded infrared signal 12 into a coded electrical
signal, as known in the art.
The operations of the infrared sending device 11 and the receiver-decoder 17.1
25  can be based on known methods of modulating an infrared subcarrier by means of ON-
OFF coding (“ON-OFF Keying” or “Amplitude Shift Keying”). In this method, the
intensity of the infrared light beam is modulated by a low frequency subcarrier
(typically, 30-80 kHz, but the range can be easily extended) in an ON-OFF manner.



a video cassette recorder (comonly known as a "VCR'), or a personal

conput er- dependi ng upon the nature of the programthat the consuner w shes
to view. The set-top box 13 is connected via a link 23 to a renote
controller 17 located 15 in the curbsidelbbox 15. In response to the coded
signal 12, the set-top box is designed to send a coded request signal via
the link 23 A®aesult;edveedl (Spialg/ five] idfrardd réindte OhtY I Tinls eIBé uded. iA thé ocat ed
at the front end of a renote controller 17, is designed to convert the
coded si gnalsaosriome Withentmiguildntetforsnesn x T, v a sirigle hdame se@raldifferentiecoded
signal 27.1 that e renote controller 17 can process. 20 ypi cal ly
The 11 nk 23 Haadpeld e pontral devicgisan e used ack Faricopsoling aiseparate JEV. eh
cable. Aterpati oty ] ' paj . ' nat
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into a cededisetscialthé Sathe Borfié)dach aserlcoMtbllihg a lsBsurat viewihe dees 841 ons of the
I nfrared sending device 11 and the receiver-decoder 17.1 25 can be based
on known net hods &fconveiter d6ihag cienitry designed to weceiver sigmlsogn lisksd6 afd 4IN- OFF

ding ("ONOFF Keying' or "Anpl] Shift Keying). In this method, th
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control | i nkshagisels)@d dhetbndle Edifes STean o @ vided bank (i[8.! 4sdurtedpai®viies e.
Thus, in a single honme, several different hand-held renpte control devices
can be u¢ed,chennsls sush as paypot-viemyvideaspnogramsy. Back of thadinke 46 landi 47 gen garry
different infrayed, sybcarri,er frequency, t 0, enab] e re simultaneous 5

users in t hé THHNGS ,siESEYFEI?@PCESHPFﬁWh‘G_I& ; Péﬁéﬂwmvﬁ@ devi ce 14.
A converter 16 hgg gij,ail fortﬁ%ﬁgidggg nﬁl‘&ﬂfﬁf‘}iegﬁe@wz@%&gé’ig#p-{l%%ﬁ%g‘?].i‘,”d 47

comng fromrenote sources respec

i ndi cat ed i nhétdmotéd cohitbsller 1T ttae chouitrg ehat §s dexiprieé tede@idpea prédceseed signalafe bot h
free and pay TV channels) and the renpte source 37 can be a video bank

(i.e., a souhatds deliveaeditothe gonvegter 16 dm respense e thisiprosessed signali 26wtha deo
progr am%g ' %%%Qer?efr l%r]ﬁs lcirgukf?ryéltgataig geséxlgmﬁ%g send the customer-selected (customer-

requested) channel (information) to the home via a link 22, typically a coaxial cable or

an optical fiber. More specifically, typically the link 22 delivers the information from
the converter 16 to the home to the set-top box 13 on a carrier having a frequency
equal to that of the conventional TV channel 3 or 4. The set-top box 13 has circuitry
20  that is designed to deliver this information to the viewing device 14 via a link 24, In
case the links 22 and 23 are optical fibers, they can be consolidated into a single fiber,
as known in the art. Likewise, in case the links 22 and 23 are coaxial cables, they can
be consolidated into a single cable, as known in the art, provided that the circuitry of
the system is designed so that the curbside box does not send signals to the customer at
25  the same time that the customer sends signals to the customer.
For viewing cable TV signals, the device 14 typically is a TV set or a VCR
located in the home, and the Converter 16 sends only a single channel to the TV or
VCR, typically via the set-top box 13, on a carrier baving the frequency equat to that

of the conventional TV channel 3 or channel 4, as further described below in an



a multi-tude of respective channels on a respective mul trg her
waves. I n response to the decoded signal 27.1 devel oped Sﬁi&fﬂiB&ﬁf{éﬂa@ea
recéi ver-decoder 17.1, the renote controller 17 has ci rimmummwrm
designed to devel op a processed signal 26ithat is deliv

converter 16. In response to this processed signal 26, the 15 converter
16 has ci I'cLuxefnipldry @iublodinitte (IR ) ! Fof 6iter UipRaliFériibion Bk Gfeifly GEvisd arer -
request ed) channel (information) to the honge via a link 22, typically a
coaxi al cabltypisallyis digitelinfdrimation revkiver dgwice, fuchedsl a/persomal carputert inelullingk 22
delivers the information fromthe converter 16 to the hone to the set-top
box 13 on a &Hopites 1 ¥hichcase theconusstey 16 5ands a digitalsignsl to this deviceddviatal TV
channel 3 org4....] tiat op box 13 has circuitry 20 that is designed to
deliver thi sth?ﬁ?tgpﬁg?lg&%‘to the viewi ng device 14 via a link 24. |In case
the links 22 and P #tfhgeRlehCslowhiiRFIG. 1 id'Sl¥o Astfuler FREVg, $RRthdn O 2
single fiber, as known in the art. Likew se, in case the I'Inks 22 and 23
are coaxi al atbdrl fesms ofinformatioheinchuding] dnelineciformation swihrag| Intermeb basedas  known
in the art, prqvided that the circuitry of the systemis designed_so that
the curbsi deCHE%ESy 8% thapessopr] comprisr that funcHansassthe yiewing dewice 14. Fox thig

i gnal o ¢ nupRdiR . £ o 5fiRs SRSk nfekdfiof (e <intbharionohufle; RR RIS
and the ConvRawRig) hfs @it ¥ desipnld tseql IS PfofrRatidAyid MnlP 48 Y& the data

typically via the set-top box 13, on a carrier having the frequency equal
to that 10f tsterage&vewitchingdevice aiteuitryel 8. SFuntherhinmwesponde toax déaoded signal@8cr i bed
bel ow i n an

exenpl ary enbodi mept (FL.G. 2). For other digital .
i nf or mat i on,3e¥IEP cmolr ‘?,oém?ﬁertérlp{%My“k@aéelﬁ i“bﬂsﬁ‘l’ﬂsgm g?elﬂﬁqabﬁn
recei ver dey [ | |t Qs o] i ch
case the corEipis 2 Ftbod el Sracts OIRY e el Gaud sl R it gl
set-top box dkdice2ircuitry 18 is dEbign@ll toRGRHEN cifstupne-red onllineSinformatioH Ry Ul
for receiving, in the hone, other fornms of information, including on-Iine
i nf or mat i on teicenvester h6,cfon delivexy taiths setiop dox 13dn the home, pisingdemaivnanethodser

that functiqps, as the vj ew.n evi ce 14, For. thjs .purpose,, a.r te source
38 of sboh FNEbXARFPSwethors incude, for-erample, idigital Slreuilty comprige buftering an

timing circuitry typically located in the converter 16 or in the data & switching device

18, or partly in both the converter 16 and the data & switching device 18. In such

cases, the set-top-box 13 can be omitted, and the requested and requesting information
can be sent directly to and from the personal computer over the links 22 and 23,
20  respectively.

The arrangement shown in FIG. 1 is further useful for viewing other forms of
data—such as yellow-page data, newspapers, periodicals, and the like—that are stored
in a data storage & switching device circuitry 18 located in the curbside box 15. In
such cases, a remote data source 39 sends such data on link 49 to the data storage &

25  switching device circuitry 18, for delivery to the converter 16 in response to the
customer’s request on the link 23. The converter 16 then delivers the customer-
requested information to the home via the link 22.

The links 46, 47, 48, 49 and 50 can include optical fibers, coaxial cables, and

other forms of remote transmission such as wireless (electromagnetic waves in space),



drawi ng) ‘has circuitry that is designed to send this information via |ink
48.to the data 10 storage & switching device circuitry 18. Further, in
response to a decoded signal 28 devel oped by the renpte controller 17(in
turn, ultimately in response to the signali2zen the link 23 fromthe set-top
box 13 located in the honme), the data storage & switching device circuitry

18 i s desi gnagikiicowss it thelart! MPypicadly 0 whéreiethedinkes, a; 48 nadi4Y 4 Felhiivdly t 0 t he
converter 16, for delivery to the set-top box 13 in the home, using known
7ot hods, 15 braaddmnd (fowxamplnosd Mk tace000 MEz) theritns 22 frapnithe curbsidebox y
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can be sgnt gox¢stly to and fromthe personal conputer over the |links 22
and 23, 20 respectively. The arrangenent shown in FIG 1 is further

useful for view ngpmdrewpmmr?apﬁbﬂfy@fﬁﬂﬁmdxmbhmg&pa@kﬁm;ﬁm23hasa .
newspapers, periodjcals,, and, ike-that are stored jn.the data, storage
cwi Tohi g delREuot 2f 8t which adiss S snitott and cbosarassd 9ea blinescordet W
cases, are : n : .
storage & Z%E%%ﬁgﬁfﬁgﬁﬁgv@ef%%W&lj’g@é}%pn%g#ﬁ%?}b?%ﬁpﬁé&gge?vuelrter
16 in respongsy placd that BudvaiEieotsly aauesiibRNolords hnltlowAdo tHhustsnets) ocls 16

then delivers the customer- requested information to the home via the |ink
22. The 10i nkbothdnacegssibkatosand is anknown ta the eustapers aFor esample, hetunctioni2Sber s,

Com bl e B G e b 75 5 KRR R B e o,
sher {1 bt Bkt s bl Crarvi o
rel ativel y nadighkbirheuicof(these Haxldings.c In GnyMdze,! & Diratizof. cofvéntence e billiag e
sources 36, 37, 38, and 39 typically are |ocated nmany kilometers fromthe
curbsi de 5 resoxier 39 will be described as being located in the curbside box 15, with the
15 understanding that any other such location in which the billing recorder 19 is located
can also be called a “curbside box.”
Typically the billing recorder 19 comprises registers. A group of such registers
is devoted to each customer, typically one register per customer for each type of
service provided by the remote sources 36, 37, 38, and 39. Each group of these
20  registers records the history (i.e., forms a histogram) of a particular customer’s
requests for services from the sources 36, 37, 38, and 39. For each customer, each of
the channels (of information that can be requested) typicaily is assigned one of these
registers. Each of the registers typicaily records the number of requests by the
assigned customer. The billing recorder 19 contains, at its front end, a decoder (not
25  shown), having circuitry similar to that of the decoder 17.1 located at the front end of
the remote controller 17.
A billing center 51 has circuitry (not shown) that is designed to interrogate
periodically, via a link 71, the billing information that is stored in the billing recorder

19, on a customer-by-customer basis. Another link 81 connects the billing recorder 19



In order .to provide capability of billing the custonmgSa,. ndh REEeal 1 NKS

23.has a junction 25 at which a link 50 splits off 2? §Shﬁ%me%%ﬁ@€tdo a

billing recorder 19 located in the curbside box 15. Al iﬂﬂﬂmﬂﬂmmm

billing recorder 19 can be |located in anyiplace that i |y

I naccessible to or is unknown to the custoners, or is 10 bot h

i naccessi bl etd the dilling sentek510Wh #e8pd3e 16 4 PérASHR 'bHiling Miterd h%%gn}:i“&a%sﬁﬂ d On
uried 1n the

25 can be located inside the curbside box 15 or can be street
out si de the bvdrithe figk 7betha dinkdl\cartiestback kothethilling center Sk tinbilling bsi de box
15 but still.in the nejghborhood of these buildings. In any case, as a
matter of comaé‘ﬁéggﬂ&ge&ﬁlfﬂ Fﬁj’h‘@é‘@?’&ér‘ﬂ!ﬁg’mlmﬁ@mﬁ%ﬂ&@ #ei ng
| ocated int | ] . . LN t any ot her
such | ocati Oﬁﬁﬁoﬁ&ﬁ?&&ﬂ%ﬁ%ﬁ%%%Il%%%?@%@ﬁ&i&v%ﬂIﬁgﬁ%@@g{% “:UQL so be
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registers. A group of such registers is devoted to each custoner, typically
one regi st ercipmitry of therhilling eenten8hist designed tosrecordcthisghistoryd eAdimntdgeousty diis e

36, 37, 38, d, 39.. Eac r of these 20 regi sters records the
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of requests by the assigned custoner. The i ng recorder 19 contalns, at
its frorf eniaerrogdtiomsignalg arst gepsrateddiyosircuitrinlocated at thedilling gentendl.ar to that

of the decodgr .17, 1.located at_ _fthe front_end of the renote controller 17. A
bi | ling cen?&plélyﬂ@’éﬁ?m% 9{1#‘%?3“%&%? ?Qq’rﬁ’fi manydlometers thét er r ogat e
peri odi cal |y, I: kk 71, the billing information that is stored in the
billing recocruété"irl@""1g(,”l (1)% a custoner-by-custoner basis. Another |link 81

connects the bil | Adeantageocusths thé Billing informatioh tordtBinthé billisg febidRE 193 I N

response to a renote billing interrogation signal transmtted over the |ink
71, the |i nkengedasaceorsingtodiEC §*fo iertor iggrreeted Hrtechniquies,sintoirddri to grevent
15 errors during the relatively long distance transmission of the billing information on the
link 61 from the billing recorder 19 to the billing center 51. Also, the billing

information transmitted from the set-top-box 13 to the billing recorder 19 can be

similarly encoded by an encoder (not shown in FIG. 1) located in the set-top-box.
If there is more than one billing center, such as another exemplary billing center

20 52, then links 72 and 82 are arranged to connect the billing recorder 19 to this billing
center 52 in the same way that the links 71 and 81 connect the billing recorder to the
billing center 51. For example, each billing center can be devoted to the billing of the
history of requests for information from separate ones of the remote sources 36, 37,
38, and 39.

25 In response to a remote billing interrogation signal transmitted over one of the
links 71 or 72, circuitry in billing recorder 19 is designed to send the billing
information directly, via one of the links 81 or 82, respectively, only to the billing
center 51 or 52, respectively, that is sending the interrogating signal. Alternatively, in

response to any interrogation signal, the circuitry in the billing recorder 19 is designed



informati.on (billing data) for each custoner, this billing information
pertaining to the history of requests since the |ast occasion on which the
billing center 51 has 5 interrogated the billing recorder 19 with respect
to that particular custoner. The circuitfyd-of the billing center 51 is
designed to record this history. Advantageously this history (billing data)
al s0 i ncl uder saAitetilling iBRhtoH BrallCHiRingrERftehASurs BRdedspRbiRvARY teichuant

to each request for access to that channel. The resulting billing data are
recorded at billing denter ShgS2, cmtieeactobilling ceiptelr ibasi g dpcaded énet shawympithatidap t he
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billing center 52 in the sane way that the |links 71 and 81 connect the
bi | | i ng 18ecoSicularlydhe Hinksti2 and82 eanrheqronsolidatedrintexaasingle linkach billing center

can be devoted t illing of history of requests,for informatipn from
separate ones of Oﬁﬁga é&ggq%gg&g@X@ﬁerég%gmr@gpeQ@tﬂanexemp n
response to pol: ] ' | | [ ) ; f
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the billing sffifferent hotesdi eg difforentvdustonizes)o fTheheferénte syfiboksotition in FIG. 2
respectively, only tt’gpthe(gifgé;g.cerit er 5% oreﬂQZ,thggégg&;i ve&y,m;]hat S
sendi ng t he uses esmgleaprimeg (31 noting elements located in; thomeca @by
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the homes is located an infrared remote sending device 11°, 117, ... each of which send

a coded signal 12’, 12", ... to a separate set-top box 13’, 13”, .... Advantageously,
each of these set-top boxes is located in close proximity to a separate viewing device
14’, 14", respectively,... whose respective programs eéch of the set-top boxes 13/,
20 137, ... controls. Each of the set-top boxes. 13/, 13", ... sends a respective coded
request signal via the respective links 23’, 23" ... to the receiver-decoder 17.1
(FIG. 1) of the remote controller 17. In response thereto, the remote controiler 17 .
processes these request signals and sends the resulting respective processed signals 26’,
26", ..., to local oscillators 61’, 61", ..., respectively, located in the converter 16. In
25  response to these processed signals, the instantaneous operating frequency f', £, ...,
of each of the local oscillators 61', 61”, ..., respectively, is controlled, as is understood
in the art. The local oscillators 61°, 61", ..., are arranged to send respective sinusoidal
signals 62', 62", ...,—having frequencies equal to each of these respective frequencies

£, £", ...,—to mixers 51’, 51", ..., respectively. In response, each of the mixers 51’,
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- 14- to-send the billing information to all billing centers but is encoded

specifically to each billing center 51, 52, and each billing center has a
decoder (not shown) that can understand (i.e., decode) only the billing
information pertaining to that particular-1iBklling center. Mreover, any of
the renote billing centers can be |ocated at any of the 5 renote sources.
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doubl e 15 for notln el nts | ocated t he secon hone, and
o) fort h. | n gﬁ:éﬁq Wg‘ﬁ’e P ?ﬁ’@r‘é&fﬂﬁ E‘) i€ ng devi ce
11’ asC

separ ate set - %ogﬁﬁ Tgﬁs é%‘iﬁ‘ﬁ(} 2, %g%ageogtlpﬂ &t nlPptlﬁese se? top

boxes is | ocsinglé prﬂne:(’))m dﬁﬁ@tﬁlgrﬂlémeﬁts)am&en&dlvﬁﬂﬁh& IﬁWMeﬁiﬁ\doﬁBIeM 14"
respectively,... whose respective prograns each of the set-top boxes 13

20 1310, primed) fosdsnotingaleraents assogiated wigh the seeond home Although oplyntaes a
t ded t th tive | k
e recel ver BOTBCLATEANGYE i FR9 3, thord sl B e Bind i it Bomis, f2eches ithons o

theret o, !heads6itmied viewlhg GLvieds, ich-1Bp .gnarsg‘%%ﬁ’&s‘? tﬁ@ﬁug@tbxmhgoca?d&% sends

the resulting respective processe

osci | | at ors Bicept oc"the prmxes,rdemam shoatny FIG. 8 thiachaverthé Siemne refetendeclabel®as | n 25
response to these processed Si the instantaneous operating frequency

f 1108 ShoROHDGHLC, Heare Gusapamissithoss FaP 0wy dessibed 1n conpection i
Lii.pref“a't e g . i r&e'lmﬂaﬁﬁseﬂf%@#&gaﬁm 8 e o B |
Francl s 92 i omes, BRI 16 MRLETHAGNB! 19 OMRAE T, GBSO Ve
response, easatdd 50" trovemit biling infidrmation to the billing recorder 19 from the junctions 25’

and 25" with the links 23’ and 23", respectively. In turn, each of the links 23’ and 23"

is one of the above-described links that transmits the respective coded request signal

20  from the set-top box 13 (FIG. 1) to the remote controller 17 located in the curbside box
15. As described above in connection with FIG. 1, each of the links 71 and 81 (FIG 3)
is arranged to transmit an interrogation signal from the billing centers 51 and 52,
respectively, to the billing recorder 19 Each of the links 72 and 82 is arranged to
transmitted billing information from the billing recorder 19 to the billing centers 51 and

25 52, respectively. These interrogation signals coded in such a manner as to be
customer-specific and remote-source-specific — that is to say, each of them interrogates
the registers in the curbside box 15 seriatim for obtaining the billing information with
respect to a separate customer and with respect to a separate one of the remote sources

assigned to the billing center. In addition, the circuitry in each of the remote sources

—_—
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51", ..., -thus selects which of the channels on which one of the |links 46 or

47 is sent via links 22', 22", ..., to the respective set-top boxes 13",
13", .... In response, each of the set-top boxes 13", 13", ...,
respectively, has circuitry designed to smgd the respective

cust oner - sel ected channels via each of respective links 24', 24", ..., to
each 5  ofcahibe desighaiio MRriogaIS t(ROredM¥ers Vithiréspect.th each of the!chinneld © €ach of
the custoners). FIG 3 is a diagramof a portion of the billing recorder

19. Thi s porsuppliedshjothe rematétsotrcos hisigngd te therhiling cenfenthabisTingarogating the
multiplicity of different homes (i.e., different custoners). As in FIG 2,
the ref eren(fég@%of’lﬁﬁﬁ%? %ﬁﬁ?ﬁfg’:ﬂ"@at@ntﬂ@élsae%‘?w eB-stnél 8%

ta and) 83,48
denoti ng el S ' 1D j one... a: Iy i (")
For denot i no Bre A RSt &8 b webfindeich 2p BB B S s 53480 o
homes arg shesectively.! GnmeédiatelifterGdticbRsiP iferkdiihtion Of hny ¥egistetHas n
together with associated view ng devices, set-top-boxes, and links to the
si ngl e bi | | iasscomplishedicthe re€gistéicis apset foozero.h &ypicallpseack sucheintesroghtiomwih G 3
t hat have the sanme reference | abel s as those Shﬁi\lx\]ﬂg in FLIG 1 are the sane

as those pr dGTRSHSI0Fach: CUSIPIBRL S PRITETARACRACE SHer hilling periog fiar, that custemeT; Weh
links 50" a y ,?agit billing information fromthe first and second
hones, respggtoﬁgeeP%/{ﬁ O the billing recorder 19. Mre particularly the
links 50" and 50" transmt billing information to the billing recorder 19

fromthe juncti orBacRof te@dgidiers Wcatsd iMehelbillikg récdrder® (BRS. 1y @aRdRiRave! y. In
turn, each of the links 23" and 23" is one of the above-described |inks

t hat t r d#hsnicirsuittyedesigopd ta sepd theloeal hillingdeterropationl sigial periodically ovesthe- t op

box 13 (FI-G,. tqQ the repote coptraqller | ocated in.the r bsi de,,box 15.

Astescﬁi be&lnkésgv‘@amm @ﬁﬂe\f‘%{ﬁo'&?ﬁjlgi, “’S#Y thys ﬁ%g‘lﬂo"éﬁdxn
FIG3) | : . . . "

Conters b1 el iRty kfertogafioigniltah Vo SERt b Sepatied Mk (hdyBfibiefn 16, | 10

| i nks 81 an®uBihdicatedy le) as (iak 601 il FIG. B)) I Bgy évength@localbiflingm t he

billing recorder- 19 to the billing centers 51 and 25 52, reségigctivel y.
These i nt er ARfgErogasionssignal issthusspsti tq the setctap-porddrnd theenstamese In this way the

custone[-spegi.fic and renote-squr.ce-s jfic - that is to say, each of them
i nterrogat eiﬁk%@@ gtcé??qoﬁéﬁﬁé“@ﬂ%%a’%‘}miﬁ@ﬁ%&@e ?‘{V§F°“695t ni ng
the billing vidwear i thételhdrilining to that register and hence pertaining to the channel

assigned to that register. In such a case, the link 50, as well as the portion of the link

23 between the set-top-box 13 and the junction 25, advantageously is a duplex link.
This arrangement is shown explicitly in greater detail in FIG. 3, in which additional
20 links 60’ and 60" connect the billing recorder 19 to the set-top-boxes 13’ and 13",
respectively, of two separate customers. These links 60’ and 60" are designed to carry
the periodic local billing interrogation signals from the billing recorder 19 to the set-
top-boxes 13’ and 13", respectively, of these customers.
Although the invention has been described in detail with reference to a specific
25  embodiment, various modifications can be made without departing from the scope of
the inventiofl. For example, instead of any of the billing centers being located at a
place removed from any of the remote sources, circuitry located within any of the

billing centers can be designed to generate any of the remote billing interrogating



respect- to a separate custonmer and with respect to a separate one of the
renote sources assigned to the billing center. In addition, the circuitry
in each of the renote sources - 16- can be designed to interrogate the
registers with respect to each of the chanmpels supplied by the renote
sources assigned to the billing center that is interrogating the registers.
In response §igndl9and & RCHRD@E iaPProphige Milfing F¥6Hnstiont he |inks 81 and 82, is
arranged to transmt the billing informatron to the appropriate billing
center 51 and 52, 5 respectively. Imediately after a successful
interrogation of any register has thus been acconplished, the register is
reset to zero. Typically, each such interrogation with respect to each
custoner is perfornmed once every billing period for that custoner, such as
once per nmonth. Each of the registers located in the billing recorder 19
(FIG 1) can al so have 10 circuitry designed to send the local billing
interrogation signal periodically over the link 50 via the junction 25 to
the set-to-box 13. Alternatively this resulting periodic local billing
interrogation signal can be sent over a separate link (not shown in FIG 1
but indicated, for exanple, as link 60" in FIG 3). In any event, the | ocal
billing interrogation signal is thus sent to the set-top-box 13 of the
custoner. In this way the 15 billing recorder can record the history of
the amounts of tine that the custonmer has viewed the channel pertaining to
that register and hence pertaining to the channel assigned to that
register. In such a case, the link 50, as well as the portion of the link
23 between the set-top-box 13 and the junction 25, advantageously is a

dupl ex link. This arrangenent is shown explicitly in greater detail in FIG
3, in which additional 20 |l i nks 60" and 60" connect the billing recorder
19 to the set-top-boxes 13" and 13", respectively, of two separate
custoners. These links 60 and 60" are designed to carry the periodic |ocal
billing interrogation signals fromthe billing recorder 19 to the set-

t op- boxes 13" and 13", respectively, of these custoners. Al though the

i nvention has been described in detail with reference to a specific



25  empodiment, various nodifications can be nmade without departing from

t he scope of t . anpl e, instead of any of the billing

centers being lo nacieylr enoved R om any OfThisiSkeet nyBtea Reghatedc es,

circuitry | ocat egi ﬂﬂ&!ﬂ“ ﬂﬂ“ he billT {; centers c ' to

generate any of t c ex bisl | *ng interrogating =~ - and to
L AN

record the appropriate billing information. d ai ns nteractive
comuni cat i Lemconprising: an arrangenent that provides billing

i nformation | east one renote information source, wherein each source
sends i nformati ont t @ndinRkastivt chmnhicién §yRRmP e SoterRA by HRlartanPerBént that
possessed by a separate custoner; a billi'ng recorder having recording
circuitry arprovidesaibiting infermation éo ohexor insreatenioteninformation Sotirnesco(5¢s52)beacht 0 a
plurality of custongers, and anknown,to the custopers; and a set of first

links, each SoRFcgidesigaed t5¢ad dRforgationte a-plusalitioplesettoprppxes (13) sach of which

set -t op- box 14 r j . Set.-. - avi ng
circuit rg tﬁglpa%g‘#ggggaé %eb?i%&%&%%ﬁ ‘#S%gﬁékﬁ%m?ﬁg‘”g%c‘ﬁgﬁﬁéwg@@s request
signal si mulihetagpys! y via the connected one of the first links to a
junction |ocated I'n a curbsi de box, wherein each first link conprises a
first short link and @k akillingaecortitm{{9) hawing recordinghciraunitry and located it ang t he
junction to the recordjng circyitry of the billing recorder, and the second
short |ink dg?‘ﬁ?é_é?ti‘ﬁﬁl ﬂén?%ﬁﬁ%lﬁgﬁauﬁgﬁf&é)@m&g%ﬁﬂ@mﬁ%r%i on to
the set -t Op-DRKokh & ARNARATE drEnERIARLsRIC E e LEINESS 30 W\MimobiSo

or der ' ng eac requests access to a

billing rec record each trnme cust oner ue
channel 10 the customers; and

(b) a first set of first links (23) each of which connects a separate one of

the plurality of set-top-boxes to the billing recorder, each of the set-top-boxes having
circuitry that can send a local billing signal and a channel access request signal
. simulfaneously, via a separate one of the first links, to a junction (25) located in the
15  curbside box,
each of the first links splitting into first and second separate short links,
the first short link (50) connecting the junction to the recording circuitry of the billing
recorder, and the second short link connecting the junction to a device (17) that sends
information on the channel to the set-to-box in response to the channe] access request
20  signal, whereby the billing recorder can record each time each of the customers
requests access to a channel, the channel carrying information generated by any of one
or more remote sources (36-39).
2. The system of claim 1 in which at least two of the set-top boxes are located
in separate buildings.
25 3. The system of claim 2 further comprising a second set of second links, each
of the second links (71,72) connecting the billing center to the recording circuitry
located in the billing recorder, the second links being less numerous than the number of



2. The system of clai i ich at | east two of tRisSkiet a9 Bedd Ryafedll ©

| geated i n separ atjﬂ]ﬁ“w! l&! he system of clai L rising
a set of second i ¢ VRICT R h second |ink conne ml“ﬁmgenter
‘to the recording circuitry located in thel%illingirec , r of. the

second links being |less than a nunber of the plurality of customers, the
bi | ling centcystomevs,ithe billing eantérrhaving billing interrogationtcirguitriythatcan semshremoterot e

. SR A i b S £
The bi 111 ng cont o, B pa ot G A ohishls et pording il (RS9 o1 ©

of - 19 -eaglusf theethivd linkecdlinettindathe escording ch&ﬁtr?%flﬂicl Billing rectr@érBta ONn
sending circuitry that can send renote billing information signals to the
bi | I i ng £entbillingicantendhe thirdilinksrhicing lossruspesouscthan thermumberrof eustondrs e

i nterrogatiqn,.signals. 5., The systemof claim4 further conprjsing a set of
fourth |ink3>,ﬂ1mgF@ fé&d’%%ﬂ%ﬁ“ﬁﬁﬁk“%?ﬁé@%@%| atfan g?%igm
circuitry | o Lk d : ] < : hboxes, and
the local inter cga.lo@c?#%%%éﬁgﬁ@%%%&%p&s@ﬁg?@% gﬁte%éog]?egq I ng
I nt errogat i QBm%ie@iEingfih&fﬂogﬁlﬁ)lﬁi falgdg recorder to the plurality of

I nks

set-top-boxes via the four . 6. The systemof claim2 further
conprising a set SfThésystent ofiélgim diferther compeisingtai fourth isetlof fourtiebinks (60

recording cigcuitr f the bil]l]ing recorder .to a bjlling centre,, a, nunber
of the thi rd{ll }*rﬁ@gﬂgm?éjg\‘@gimi‘% ecting Jocat IQFP“PWOBICEFF&WSW‘{ infhe oner s,
the billing imﬁgr [ balo) daf) Gl [ | ' Lt can
send renot eI{)l i‘%‘S’@%P%P?%%?g’ a!fbé@{,éﬁ?ﬁ%?rﬁﬂ?&f%ﬁg@h{rﬁé&%iléc ethird
l'inks in reshobilking fecoriePtapablel df seadihih ¢ecabblingoteriogaid®sigral frone gy st em of
claim2 further including one or nore of the set-

billing recorder to the set-top-box via the fourth links. .

6. The system of claim 2 further comprising a third set of third links, each of
15  the third links connecting the recording circuitry of the billing recorder to a billing
center, the third links being less numerous than the number of customers, the billing

recorder having billing information sending circuitry that can send remote billing

information signals to the billing center via the third links in response to the remote
billing interrogation signals.

20 7. The system of claim 2 further including one or more of the set-top boxes
(13) located in each of the buildings.

8. The system of claim 7 further comprising a second set of second links, each
of the second links connecting the billing center to the recording circuitry of the billing
recorder, the second links being less numerous than the number of customers, the

25  billing center having billing interrogation circuitry that can send remote billing
interrogation signals fo the billing recorder via the second links.

9. Tge system of claim 8 further comprising a third set of third links, each of
the third links connecting the recording circuitry of the billing recorder to a billing
center, the third links being less numerous than the number of customers, the billing



top boxes | oc he buildings. 8 The systemof claim?7
further corrprmﬁmﬂmlmlmﬂnmcond | i nks, wherein each second |ink connects
a ling center tot recofding circui tpy.of the billing recorder, a
nurrber of the second |links being | ess than a nunber of the pl urallty of

Cust Omers, 1 R&ofiel aiigh nﬂhg%fﬁﬁﬁélt{& s%&ih% Eﬁc&i?%%%ﬂ%kéﬁ&%&b{e%hh{ y that

can send renote b||||n rrogation signals I'ng recorder via

t he second | inflsnatidbn sTgmlssn&hebimﬂg ceinter vidithe whitd HiksCigredponse o the shotef -
third links, wherein each third link connects the recording circuitry of

the billing bdberg intgrragstionsigeals| i ng center, a nunber of the third Iinks

Cecorder havi ng ol ﬁérvﬁ%aﬁq?&%%%&imy Gl PRt SF i L o o

billing isnfop ﬁg@{; Ehxfgh lifitbirB iRhi | nks in
response to t rermt ??m%g | ntsggrl%gatgact)%ﬁm gnyslaca&%?mltqéebgl}ég em of
claim9 furt P&brdé@lﬁpbns ofe Ref-p+Hokes; ahd fical Msridgation circliftry ldcafeliSn théher ei n
each fourth |ink connects |local interrogation circuitry located in the

bi | 1i ng recobilling regowsige cafableref seading GQOQ@bhdbng interragation sigoal from ther billingi on

circuitry is_cap bIe of .a Io ling interrogation signal from
the billing Feé:(? é‘?ﬂ’(eosfﬁ)@dtiﬂxu a the; “" Y-t op- boxes via the fourth

links. 11. The sygie f I ks,
wher ei n each fourﬁ1 rf:hgk connec?@%cgﬁlwgg??’oﬂﬁmm rciﬁilt qun%ga%ae in
the billiong ofterfoerth litkounnedtingloca @Iex&@@tibﬁ&ﬁ&um?ﬂdedté&n'tﬁ@&iﬂmg

interrogation circuitry is capabl e of sending a local billing interrogation
si gnal from regerdsr o pagyof Ge setclop-bokes; aad jacak interrogaden eirenitsye locatsgd -lbéhCes vi a

Second |1 nks PRRFEEPeE SepmblecRt Aetine uSuabiline tetigalie Rl i e hing

recordi ng ci Hf&fﬁ%{rﬁ%{%ﬁg?%@me%h}mmecorder a nunber of the second

| i nks bei ng ss t t he
12. The system of claim 1 further comprising a second set of second links,

15 each of the second links connecting the billing center to the recording circuitry located

n

in the billing recorder, the second links being less numerous than the number of
customers, the billing center having billing interrogation circuitry that can send remote
billing interrogation signals to the billing recorder via the second links.

13. The system of claim 12 further comprising a third set of third links, each of

20  the third links connecting the recording circuitry of the billing recorder to a billing
center, the third links being less numerous than the number of customers, the bllhng
recorder having billing information sending circuitry that can send remote billing
information signals to the billing center via the third links in response to the remote
billing interrogation signals.

25 14. The system of claim 13 further comprising a fourth set of fourth links, each
of the fourth links connecting local interrogation circuitry located in the billing
recorder to ofie of the set-top-boxes, and local interrogation circuitry located in the
billing recorder capable of sending a local billing interrogation signal from the billing
recorder to the set-top-box via the fourth links.

This Sheet Has Been Replaced |

[T




pl urallty “of cust il ling center having billing interrogation
circuitry that ca g H ling interrogation signals to the billing
recorder via the secon I TeKS s The system of claim 12 further

conprising a set of third Iinks, wherei n” eact?ithird |ink connects the

recording circuitry of the bllllng recorder to the billing center, the
third links being | edS. tHesystem Mmlbmrmhecmmg ag&ndsetaﬁﬂmdelm:s gach of

billing recorder, haying billin formatj on.sendin cwtr t hat send
Cemote bi |11 ng ItH BRHAS soRnesHag etracqrﬁg!gmcw (ot o, kg fesorde a4 pilling

l'inks in repons
system of cl ai m%iéfg’f‘ur?%r co ‘%hg ng a se %ﬂﬁr 10 3sr’et|i’;%%%alg?:
fourth 1ink conpgsrder a¢ig mnmgrmmmwseﬁumgw:ur tcad sd:rﬂl fefttdbillidgng

recorder to one of the set-top-boxes, and the local interrogation circuitry
is capabl e of sdmformation digmadd toothe bllhlgg centerrvid thetthisd liskgyimeesgonsstor the remotei ng

recorder to the plurality of set-fop-boxes via the fourth |inks.
billing interrogation signals.




