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The attached Appendix A (pages Al - A6) contains information about the
ISO/IEC JTC 1/SC 29 standard entitled “Coding of Audio, Picture, Multimedia and

5  Hypermedia Information”.

Background of the Invention

The invention relates to the field of delivery of video-on-demand (VOD).
More particularly, the invention relates to identification of an audio/video signal path

from a video server to a subscriber terminal.

10 Typically, cable TV networks, such as CNN and video programming from a
VOD server, transmit audio/video programming signals from a cable hub or a headend
facility to one or more cable subscribers via a hybrid fiber optic and coaxial cable
(HFC) television network. In accordance with National Television Standards
Committee (NTSC), the video signals are carried in 6 MHz channel slots that are kept

15  separate by using frequency division multiplexing (FDM). Each separate baseband
video signal is assigned a unique radio-frequency (RF) and up-converted to its
assigned RF frequency so that multiple signals may simultaneously share the HFC

network in accordance with FDM.



audi o/ vi deo programm ng signal may occupy a 6 MHz channel. An exanple of a
digital protocol by which the digital transport streans nmay be conmuni cated
is 5 MovMAPR ures Experts Group (MPEG or MPEG 2) whi ch HE/¥R94PBed in
nore detail in the attached Appendix A. MPEG 2 is a standardi zed protocol
by which noving pictures and acconpanyi ng sound tracks may be comruni cat ed
digitally. This standard defines data packets, each including a packet
header and data field. For digital networks or video server prograns,
multiple digital signals or progranms may 10 share a 6 MHz channel. The
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15 audio/video programs, each at 3.8 Mbps VOD.

Multiple HFC networks or paths from each hub carry cable programming to
different areas, such as different geographic neighborhoods. For non-VOD cable
networks, an up-converter is typically used to broadcast programming signals over all
of the HFC networks in a corresponding 6 MHz slot or RF channel frequency.

20  Additional up-converters may broadcast additional signals to all of the HFC networks
in other RF channels. Thus, each neighborhood receives all of the same programs over

the corresponding RF channel frequencies.

For VOD, however, such a scheme of broadcasting VOD programming to
every area or neighborhood may be inefficient. For example, assume that a hub feeds
25  three HFC networks, where each HFC network provides data to a different
neighborhood. Assume also, for example, that to meet demand for VOD, each
neighborhood requires a maximum of twenty simultaneous programs. Assuming that

one QAM channel is required for every ten programs, twenty programs is equivalent to



woul d need to support 60 sinultaneous video prograns so that 6 QAM channel s
would be required. If all 6 QAM channels are up-converted and broadcast on
al | t hr eewWBR®T52538t wor ks, 36 MHz of bandw dth woul d be requircedsonomazh HFC
net wor k. However, 5 because each nei ghborhood nay be expected to require
only 12 MHz of bandw dth, this technique has a di sadvantage of resulting
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i s | ocat edSuntimar\éidhes rveationmay 3 WO 01/ 52537 PCTI US01/ 00932 then transmit

t he requested progranmng to the area in which the subscriber is |ocated

The invention is a method and apparatus for identifying an appropriate video
signal path for delivery of video-on-demand (VOD) to a subscriber in a VOD system.
In the VOD system, each signal path from a VOD server services only the subscribers
15 within a designated area or neighborhood. The signal path may be a portion of a
hybrid fiber optic and cable (HFC) network. The other unused signal paths in the HFC
network may then service subscribers in other areas. Because each path need not
service every area, the total bandwidth provided by the VOD server need not be
provided to every area so that bandwidth is not wasted. Rather, the bandwidth

20  provided to each area can be commensurate with the needs of that area.

In accordance with the invention, a unique identification may assigned to each
area. The video server may periodically transmit the appropriate identification to the
subscriber terminals of each area. The subscriber terminals may be pre-configured to
receive the unique identification. When a subscriber requests VOD programming, the

25  identification received by the subscriber’s terminal from the VOD server is returned to
the server along with the request. From the identification, the VOD server may

determine the area in which the requesting subscriber is located. The VOD server may



for reception by the subscriber. This prevents the VOD server from having
to wunnecessarily send the requested programming to all the other areas. In
accordanc‘@o\ﬂll/ﬁﬁ%ne aspect of the invention, a VOD server PEENSI¥I08E an 5
appropriate video signal path for delivery of VOD to a subscriber in a VOD
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i nventi onﬁhg?%uggg&gltﬁ)gren%lnng tggllget srel% ofwéitg? ?igg%l{h ?Flhg‘g\ﬁ;%%ggéng; Ohgsﬁlt%ond is
provi ded, wemaupsi ng a headend having a video server and an application

server and one or npre nodul ators connected to the headend, ne or nore
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15 each group of subscribers is serviced by one or more modulators connected to the

headend wherein each modulator modulates the video on demand data at a different
frequency. The headend comprises a video server, an application server connected to
the video server, means for periodically generating a unique identification packet for
each group of subscribers, means for receiving a request for video on demand data

20 from a subscriber, the request comprising the unique identification packet for the group
of subscribers to which the subscriber belongs, the request for particular video on
demand data and a unique subscriber identifier, and means for selecting a modulator
from the one or more modulators servicing the group of subscribers to which the
subscriber belongs based on the unique identification packet.

25 In accordance with another aspect of the invention, a video on demand system
for distributing video on demand is provided, comprising a headend having a video
server and an application server and one or more modulators connected to the headend,
one or more groups of subscribers each being serviced by one or more modulators, the

one or more modulators servicing a particular group of subscribers modulating the



WO 01/52537 PCTI USO /00932 vi deo on demand data at different frequencies so
that the nodul ated signals to the particular group of subscribers share
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provided. The method comprises receiving the unique plant identification by a

particular subscriber, generating a video on demand data request by the particular

subscriber to the headend, the video on demand data request including the unique plant

identification, the data request and a unique subscriber identification, and selecting, at

15  the headend, a modulator from the one or more modulators assigned to the group of
subscribers that the particular subscriber is part of, based on the unique plant

identification.

Brief Description of the Drawings

Figure 1A illustrates a video on demand (VOD) system in accordance with the

20  invention;

Figure 1B illustrates the video path assignment in accordance with the

invention; and

Figure 2 illustrates a method for identifying a VOD signal route in accordance

with the invention.

25



The invention is particularly applicable to a QAM based VOD system and it

is inthis context that the invention wll be described. It wll be
appr eci aMQ0/RS¥ever, that the system and method in accorffae¥UPPR t he
invention has greater utility. 5 Figures A-Billustrate a block schematic

diagramillustrating an exanple of a preferred enbodi nent of a

vi deo-on-denmand (VOD) systemin accordance with the present invention. A
hub or headend 100 may include a video server 102 and an application
server 104 which are connected together. In a preferred enbodi nent, the

vi deo ser [BtailtdDoyeipthd, offadrex@dPnthodifieiCube Cor por ati on Medi aCube and
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Cor por at i it theldystewi atelonetbod ar actoRlane: wigh thekinvamtioamds giehtes ptibfyenent s
thereof 15 may be altered or may be substituted by others w thout departing

fromthe inventd.on. . The.video rver, 102. al sp i.nclude a data fornatter
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i nclude, for exanple, a well known MPEG nultiplexer. In a preferred
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M cr osyst ShR at abase applica avai l abl e

from O aGidoGerRe1ed maf be afodeninie, aamTube WorporapsroNfedimE ube agd mayn Java
| anguage). The application server 104 may be conventional and, thus,
el enerifs tip@pdegnefiynase Prcee e igRe e obaass wedyles bang pyccytaddyysthe one

Audi o/ vi d%g )1;&?‘%@1‘0\9?%8& (dat %%285@1*; Q/Edé'b%eﬂrepgfcﬁggqe? ggé‘ﬂgn%g&éﬁ lf%g., may be

gener at ed €0 'server rom prestore o pr novi es
st ored i n frdnheCub&€orpseatioa), axeattime stechnihg pateotl (RTER)sappiication fdregretmor ed
remotely f(cre.gT frtopnen&ilbdeeeorgor\é\gog)la{néizaisvzdch))Cs-It_:{’ngaOpp/)l?c%%gr% program (e.g., from
Oracle Corporation). The video server 102 is well known and, thus, elements thereof
15 may be altered or may be substituted by others without departing from the invention.
The video server 102 may also include a data formatter 106, which formats digital
audio/video data into a form suitable for transmission. In a preferred embodiment, the
data formatter 106 may include, for example, a well known MPEG multiplexer. Ina
preferred embodiment, the application server 104 may include a Sun Microsystems
20  Ultra-5 server running a Solaris operating system (also available from Sun
Microsystems), a database application program (e.g., an Oracle-8 available from
Oracle Corporation) and other application programs (e.g., in Java language). The
application server 104 may be conventional and, thus, elements thereof may be altered

or may be substituted by others.

25 Audio/video data, such as motion picture programming and the like, may be
generated by the video server 102 from prestored video programs or movies stored in

the video server’s attached storage devices or may be stored remotely from the video



server and comunicated to the video server. The audi o/video data may be
formatted for transm ssion by the data formatter 106. For exanple, the
audi o/ vi ¥ROYREH may be formatted in accordance with NPEECI/YRMPI%R e
programtransport stream (MPTS) digital video signal standard for digital
video broadcast, asynchronous serial interface 5 (DVB/ASlI). In a preferred
enbodi ment, the formatted DVB/ASl video data may include, for exanple, up
to sixty-two sinultaneously broadcast programs ("prograns"). Selected
prograns nmay then be provided to each of a plurality of well known
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transmission while the modulators 110, 114, 118 may up-convert the video signals to a
306 MHz frequency for transmission. It will be apparent that other transmission
frequencies may be selected. In addition, the modulators 108-118 may be incorporated

into the hub 100, for example, as part of the video server 102.

20 Each group of programs may then be routed to one or more groups of
subscribers 132- 136 (See Figure 1B) via one or more corresponding network links
120-130, such as in a hybrid fiber optic and coaxial cable (HFC) network. Because
network links 120 and 122 may be frequency-division multiplexed (FDM), the links
120 and 122 may share the same physical transmission media. Similarly, other links

25 124, 126 and 128,130 may share the same physical media. Each designated grouping
of RF up-converted QAM modulators from which a given group of subscribers may
receive a video signal may be referred to as a plant (e.g., Plant A, Plant B and Plant C
is the example shown in Figure 1A). Thus, modulators 108 and 110 may correspond to

Plant A which services subscriber group 132; modulators 112 and 114 may correspond



7 WD 01/ 52537 PCT/ US01/00932 to Plant B which services subscriber group
134; and nodul ators 116 and 118 may correspond to Plant C which service
subscri bewogis2837 136. Each plant may represent one of thepphysecmb32HFC
net wor ks extendi ng froma headend or hub through an optical node to a
nei ghbor hood. 5 Each group of subscribers 132-136 nmay be located in a
different area or nei ghborhood. Each subscriber termnal, e.g., termnal
138, in a plant or subscriber group nmay include well known audi o/ vi deo
reception and display apparatus (not shown), such as, for exanple, a
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132; Plant B rra% be 15 assigned a second identification (Plant 1D 2) which
i s conmuni cat edEed grauref subseribest 13291 upay Be located ik differentrasa dre assi gned a

third identi.fi,catlon P . whi,ch i (o40) i.cated to subscri bers of
group 136.5%1%15%?%60% eEgagirl?‘ggdq Céﬁ%&%’]ﬁmﬁgﬁt ©Ep ﬁeéml?aggﬁ 1P iﬁqt(?ﬁ@lsbi%g%acketi zed
by the dat grohipmmtiheladOwelVRESWR audibividtoa¥&ptidand Bispla la?%ii@ﬁﬁ g{dtef erred to
herein as "identifjcation packets"? in accordance wt e MPEG 2 20

O

st andard (#©36Y; Wek a3, fomgxaapife 8 ap1Hop hok jaad atelevipien seRnd maryxbelpcatad whi ch
header i nf@qr i i Lfd acket's programidentification (PID)
whi ch cor r;e‘i%é‘@s&?@?kgg‘%lkéégg’%tbégg“gs "user data" in the programnap table
(PMI) packet. The payload in this case includes the appropriate

i denti fa cat i on boadiditom tnamesmibtingppliopideatietaireprbted bg atibwrbpacéaeh | S

AT LRI N TG IR N SRS
o gk B8, 0k 28U PUBKSL P o
each gr oupnamggor number. In the example shown, Plant A may be assigned a first identification
(Plant ID 1) which is communicated to subscribers of group 132; Plant B may be
15  assigned a second identification (Plant ID 2) which is communicated to subscribers of
group 134; and Plant C may be assigned a third identification (Plant ID 3) which is
communicated to subscribers of group 136. In the preferred embodiment, the
1dentifications are packetized by the data formatter or MPEG-2 multiplexer 106 into
packets (referred to herein as “identification packets™) in accordance with the MPEG-2
20  standard (described in more detail in the attached Appendix A) in which header
information identifies the packet’s program identification (PID) which correlates its
payload type as “user data” in the program map table (PMT) packet. The payload in
this case includes the appropriate identification code or name. An appropriate
identification packet is preferably transmitted recurrently (e.g., every 1 second) to each
25 of the subscriber groups 132-136 via one of the modulators associated with each plant.
For example, the identification packets may be transmitted by the 300 MHz
modulators 108, 112 and 114. In which case, the subscribers of each group may

monitor the received 300 MHz signal for the identification packets.



nonitor the received 300 MHz signal for the identification packets. 8 WO
01/ 52537 PCT/ US01/ 00932 The subscriber termnals of the groups 132-136 nmay
be pre-cWa9§36¥d to nonitor the received signals for th&@GHE41/00932
identification packets by an appropriate application programwhich is
pre-loaded into the subscriber termnals. For exanple, the application
program may be | oaded at the tine of manufacture or installation of 5 each
subscriber termnal. Alternately, the application programnay be provided
to the subscriber termnals by the application server 104, or by anot her

appl i cation sermessubsciber teemlnAN cF46e giddpal 3l 36 apee peeshfauttdaophase shift
key (QPSK) nodem 144 via forward path 140 or via a broadcast file system

(BFS), sudhoritordeg weaeived Hgnals fosthe plant identificatiqopackets yras|appropBEts. 10 Thus,

t he pl ant [ ARgTEE | east
one of t he"ip ﬁéhtt ofn pcf rh@%gﬁ?&léa@ﬁ@@t&}t@eﬁsﬁ%@? T exa a? r&%%%st one of
t he nodulthé appalcﬂlﬁ& frb§rannmag b I@ldad tt uhraymmacrfrmartdﬁz&:numoqmtalliaﬁﬁ bfi cation

as an MPEG programin it Itlple nopdul at ors for each p whi ch
contai ? t F&h MWW&@W@'«}S{ B&‘J eiwaﬁ%wos%n TRdeRIoy @i@ﬁ erted

frequency h erred to
~herein as st%ﬁidrg)g ?Igﬁlgﬂes\rbn\gg ?%%lbcréggn %\é#.@r 101 %ﬁaﬁ%%@g&n%%&% The
uni que pl am/fer BM 146 gt a wnllﬂmownqutdrpﬂumphalmyhlﬁd(edePSKemodbni b44 v1a
configurin stem . Th id tific erted an
VPG £ 1 andBort sAOOAT By et WRARpst st e Lrbre s B At aLE Ser vor
102 or  aGEes&ikRloRtrbRerBES. The pI ant identification packets may be
repeatedly transmtted along 20 with other MPEG programming (typically

vi deo and associ ated audi o) or alone via the RF channel associated with

t he reference nbuhsl teplant Mentifieatipaopdydbo wansindtéast 4sfapi MBES Stl‘ﬂ@]Dbé/ifgnal route

i n accordanc the i1 nvent i bed | re.det Figure 2
illustrat Zlg gone ﬂtha%iﬁ rs 1P§g%¥mf¢ryﬁa§§pfagg§?%n§f‘am8% QHFaSt oB° ggtrh i cul ar

pi ece of \ebidaba, 108UCls (ﬁhSeaah phivit mybmtmarrﬁq&uhamf&ubsmas :!aeMPtEh[at bel ongs
to a 25 particular Plant. In nore detail, when a subscriber, such as a
subscr i berPragramdniisiayltipleng The sdulsiors forspeieplagt Yigh sonterithe ubscr i ber may

turn to t hﬁeﬁﬂ%‘aﬁo&%@&% ni3y AIHBVE the same RF up-converted frequency assignment

15 (e.g., 300 MHz). These modulators are referred to herein as the reference modulators
(e.g., modulators 108, 112, 116). The unique plant identification for each plant may be
defined while configuring the VOD system. The identifications may be inserted into
an MPEG transport packet by a wrapper program and stored by the video server 102 or
accessible to it. The plant identification packets may be repeatedly transmitted along

20  with other MPEG programming (typically video and associated audio) or alone via the
RF channel associated with the reference modulator. Now, a method for identifying a

VOD signal route in accordance with the invention will be described in more detail.

Figure 2 illustrates a method 200 for identifying a signal route for a particular
piece of VOD data, such as a movie, to a particular subscriber that belongs to a
25  particular Plant. In more detail, when a subscriber, such as a subscriber at terminal
138, desires to order a movie, the subscriber may turn to the movie channel on their
set-top box. Then, a VOD application may be launched in their set-top box in step

202. This application program may be resident in the set-top box or may be



set-top box. Then, a VOD application may be | aunched in their set-top box
in step 202. This application programmnmay be resident in the set-top box
or may bev@oMserl/ 52537 PCT/ USA / 00932 downl oaded from t heecapps$aioadszon
server 104, or another application server, upon the subscriber accessing

t he subscri ber channel. The application program my cause the termnal 138
to tune to the RF channel defined as the reference nodul ator (e.g., 300
MHz) in step 204. The term nal nmay then receive an identifier packet in
step 206 and 5 then read the plant identification by extracting the MPEG

user data [ r qul ti pl ex
on t hat re%n&d@g@%ﬁﬁthg%@ﬁﬁ&?@ﬁsmgﬁgg t he terunﬁﬁﬁ{au&lgé&bﬁﬁe rg‘h erence
modul at or subscriber anpelisingttbe sulBBjiber Thanrebt Thogpphioati@f progansmiag candeehe t er mi nal
(e.qg., theter en ¢ ni cate fhe Iant |dent|f|cat|on

al ong wi t Heryga r?gglt%%'l"@ ﬁ@ﬁ?@mﬁkggﬁuﬁgﬁﬁg‘? Blﬁt? §l§’td\‘} #or{88-300t he hub
100 in resupmpm s‘tﬁ)i dae mha%ha%ameﬁle&avegnadém'efa% RicePiNEdp 2 £ anm ng
in step 208. An identification uni‘que to the subscriber term nal may al so

be sent t dherigadths pi@@ idemtificaticarhy extractieg boDREG hieer date withil a pray

e moadiw e R Crhrab Ry S SN P B ety A e et riibrana |

return patbg. I&Qhe fefRinmRY3 ) ehPrfdredde Médiator s thdy@bWlator 108) Wi I 1 be
apparent, however t hat communi cati on between the subscri ber term nals and

the hub 100 nma be provi ded by anot her neans, such as a LAN, a direct

t el ephone conndd¥isehtogox 9é thsoubsrriber ermms! (el gt 18e tremynal wéghmﬁlééh?pt i on of
the plant doilbifategbifihe gdaguﬁ&%ﬁr A1BEE wieR "N ABLic rle(glf'egtt vd 1E3bLR0michNe

application server term he server 102
out putioconemet bh4 afittle pulo §0& N respunet ®© the suf@chhf&trewﬁmg:al hﬁMé@t’aﬁtl@éri ber
termnal. The hub 100, refore, an determ ne whjch_of nodul ators 108-118
are capa@r%grﬁ‘flmr‘%%@kﬁt?%{h%hem e ‘E‘WH@ ugifye ¢e thsepbscriper feaginas gy alfPdeo

programm g se@Mo tidRib 109, %@@%3;51&996: Qyos@nts@g hQ"m a# é%aﬁ,@gte%m opriate

plant. For exanple, term nal 8 1s service erefore,
modul at or shellgd wad famr@pahtiéﬂ hndapabhepamlli 125 thce@BIKl)glctdlem Bidbsdrthber

term nal Jf(:)sc%l arlelg\ﬁ\gt\év%rrk (]?P?N? r1126\)1\”-' Tflenfoli{v i an r!etﬁmeatﬁs F40, 142 may be part of
15  an HFC network. It will be apparent, however, that communication between the
subscriber terminals and the hub 100 may be provided by another means, such as a

LAN, a direct telephone connection or the world-wide web (Internet).

Upon reception of the plant identification and subscriber terminal

identification, the application server 104 may determine which modulators, video

20 server 102 output connector and program numbers serve that particular subscriber
terminal. The hub 100, therefore, can determine which of modulators 108-118 are
capable of reaching the requesting subscriber. The requested video programming may
then be transmitted by a modulator within the appropriate plant. For example, terminal
138 is serviced by Plant A. Therefore, modulators 108 and 110 are both capable of

25  reaching the subscriber terminal 138. However, as shown in Figures 1A-B, the

modulators 112-118 are not capable of reaching the subscriber terminal 138.

10



nodul ators 112-118 are not capabl e of reaching the subscriber term nal 138.
10 WD 01/52537 PCT/ US01/ 00932 An avail abl e program nmay then be sel ected
from t he woor/sspondi ng program nunbers (e.g., for plant Acwousiebprograns
3-22 may be selected) for transmtting the requested progranmng to the
subscri ber. The sel ected QAM nodul ator RF frequency and program nunber may
then be communi cated to the requesting subscriber termnal, 5 such as the
termnal 138, via forward path 140. In response, the set-top box of the
subscriber termnal, e.g., termnal 138, may then configure itself to

recei ve audi o/ vj : I r 102 may
then provide th%gsgeaﬁgg%gé{ag{%arg{em%gﬁgélggg?@@%gggg \é%lggl%zﬁ%{éﬁsel ected
channel i nmsntps @1M, foOpket Ahengufqgogmms 32mapbetdecteéd)dot framsaiitagithen may be

termnated. During transm ssion of .progranm n 0 to a subscriber term nal,
other ter rieAugsted; Ogﬂ@“l:}?%f?pfbef‘él?-cﬁg%“ %_SF%F%QQMVW?WI%‘H_ERFMWW in
this mannemdtiRogeSinnsber BAYaBELE Mnﬂﬁﬁﬁ@i&@%tb&’%@estﬂ)@ DSt Mmehasubs et
of the nodul ators 108-118 fo each of the subscriber groups 132-136,

avai | alfl e sughasithedenmingl 138evie yerwand pathdd). lzeespaistthe estitby boX hethexcess

bandw dt h d t h ing. .15 Wi t he. f Jo[o]} h

been it h TEFEER R Potinal BB R L ER e El  HRPGHE PR |1 be

appr eci at eghtdftoinhBRRQ AN mbedlaioh Thevided sérbat 102NaNg8Rn bR idtede r?cﬁ{gﬁc@&“ nments
e

may be nmade without departing fromthe principles and spirit o
i nvent i on, Proganszag o e subiceiher wa thefselestediphantied inagipre A He dOn¢eathaprogram

le, t. | d. f h pl b
S tered. 18 ComBid fe Cina BRI 5 ARindlcA0TARe A RSP RGP e

speci fiocc poatsabatribepsenimal otikt i@minakbihaieuss BB CiO6R4 ifefet withee be
altered. The system may al so include multiple DVB/ASI channels to nultiple
sets of QAMPHIRUN Stis menngrig reasiyedpqusstiod pragiemming: eFhusoby AsstENIRg dEubsehown i n

Figures 1 @i mbduMBrO1dL2E3h L bHARLLER R34 é%@;&s”ﬁ?-l%, available

bandwidth of the system is utilized efficiently. The excess bandwidth may be used for

other programming.

15 While the foregoing has been with reference to particular embodiments of the
invention, it will be appreciated by those skilled in the art that changes in these
embodiments may be made without departing from the principles and spirit of the
invention, the scope of which is defined by the appended claims. For example, the
number of modulators and programs for each plant may be altered. In addition, the

20  number of plants may be altered. Further, the specific protocols and modulation
parameters disclosed herein may be altered. The system may also include multiple
DVB/ASI channels to multiple sets of QAM modulators, thereby altering the number

of modulators shown in Figures 1A-B.
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1 1. Avideo on. demand headend for distributing video on denmand to one or
2 nore grougs of subscribers wherein each group of subscribers is serviced
by one o™W@MHES¥ nodul ators connected to the headend wher SGTEHNQBdul at or
nodul ates the 4 video on denmand data at a different frequency, the headend
conprising: 5 a video server; 6 an application server connected to the

vi deo server; 7 means for periodically generating a unique identification
packet for each group 8 of subscribers; 9 neans for receiving a request
for video on demand data from a subscriber, the 10 request conprising the
uni que i defikinis:cati on packet for the group of subscribers to 11 which the

subscri ber bel ongs, the request for particular videQ on demand data and a
12 uni que subsdri ber}‘ Viflsp opdemand g?ﬂgﬁé%ﬁéﬁ%{“ﬂt&g weren flegand SsdsIoat or
from the QRGQYrodfRiof siRLHb& WhrehPEdh Gl SabschbeAlfi0 Uty REd BY ggs bt bers to

whi ch the subscriber bel ongs based uni que identificat 15 packet.
1 2. The heedenuluddtorSicanmcted tojther ldadentdreherpinl daclatriodnlagemvaduldtes thher 2

conprises neans for assigning.a program slot associated.with the selected
modul ator ngmt%’ W@é%t?%taéﬂff?ﬁegte%&&ﬁn‘%ma LMY SiEans f or
comuniscat i ng thad&Liepedred 4 nodul ator and the assigned programslot to the

subscriber so that the subscriber 5 termnal is configured to receive the
requested vi dedndippHestgnderyar epnngctgd torthe videadervdr,of C aim 1 further

conprising a two- conmmuni ions. 2 path Qhetween the headend and the one
or noré subscr Ykﬁ%éé\l?for é%g? {r‘}alﬁﬂéenvefa & aolpl edgﬁ%{#ﬁzag%? Ba‘iksﬁﬁ’é&c FHI'P he
sel ect @d rMAdubRtiBérspnd assi gned program sl ot are 4 conmuni cated over the
t wo-way conmuni cations path. 12 WO 01/52537 PCT/USO /00932 1 4. The headend
of O ai®m 3, wheneans ferqeceiang ageqeshior viden an damend fefp dipa a sybsephgss thses a
comunj.cat | 1 . . nect ed
et voal t fedlE AR GENBERE RbpliReklR RERIT0nE M BRSO re

11 which the subscriber belongs, the request for particular video on demand data and a

12 unique subscriber identifier; and
13 means for selecting a modulator from the one or more modulators servicing the
14 group of subscribers to which the subscriber belongs based on the unique identification

15 packet.

1 2. The headend of Claim 1, wherein the application server further

2 comprises means for assigning a program slot associated with the selected modulator
3 to the requested video on demand data and means for communicating the selected

4 modulator and the assigned program slot to the subscriber so that the subscriber

5  terminal is configured to receive the requested video on demand data.

1 3. The headend of Claim 1 further comprising a two-way communications
2 path between the headend and the one or more subscribers wherein the video on
3  demand data request and the selected modulator and assigned program slot are

4  communicated over the two-way communications path.

12



4 network so that two-way data is communi cated between the headend and the
one or 5 nore groups of subscribers. 1 5. A video on denmand system for

di stri butwagrssdeo on demand, 2 conprising: 3 a headend hewi/ugpiaosszdeo
server and an application server; 4 one or nore nodul ators connected to the
headend, one or nore groups of 5 subscribers each being serviced by one or
nore nodul ators, the one or nore 6 nodul ators servicing a particular group
of subscribers nodul ating the video on 7 denand data at different
frequencies so that the nodul ated signals to the particular 8 group of

subscribers shage ey SRAReRIVSCAh SRR B [ IR0 HELIPRGOIPT 1 51 N0

means for assigning a unique plant |dent group o
subscr iZer®nywisthatomingecapensdemaortt odahe::tmlhstthmha&:hd‘ém ad pajodemul ar 11

roup of subscribers is, modul ated usin e re nodul ators that
ger v:oce3 th%me%@c?ﬁ%{yvgm@p&ne QF BOF° %rpuggﬁ,’é%lgﬁqgg}egs ang the corpmuBIFating of O ai m
5 further GomBi solthet tivolvilyddta RALIMARHERHIEY 5:ME&n the ht enH%ﬁ@'tlYé&Q(gata from

t he subscribers and comruni cating data to the subscribers; and one or
nmor e subscmptsegrounsrafispldcsiberist hi n each group of subscri bers, each subscri ber
4 termnal further conprising nmeans for receiving the unique plant
identifier periodically 5 transmtted by the headend to the group of

subscrijbers ands.meang video oniemant §Rdtem Fordisteibe@hRvidesHe dtmhad,t he
application server of the headend via the return path comunicator 7 to

request? t HMBFISHES on denand data is sent to the subscriber, the data

request; 8 conprj éaﬂgn 591*1’1094 fléa?% Kol n .the data request and
ﬁg;lnag Jgntl |cab n, the

a unlque subscrl RBadend furt her

conpri si ng rrearmefomlmaeh&xdhlalfrgs aorixﬁcu%ﬁdmlﬂﬁtmﬁdérfdpﬁmd SemeMRrOlips el €
nodul at orm‘ghat servj e t he pari)l cul ar subscriber, 13 WO 01/52537
PCT/ US@l / (98! f@%ﬁ% Qng gerviged kjﬁiﬂﬁ@f BIOfs Bgfulatoss, dhe qne arpeorsel ect ed

Communicoat o R BoRRE SR Boup o B SR P BT ' Clscr 1 ber
vi a t hg r elenrand platahat dtffammfmquanclcscsottllmthd inedwated cignhB o tier partiailar

8  group of subscribers share the same physical media;

9 the headend further comprising means for assigning a unique plant identifier

10 for each group of subscribers so that video on demand data destined for a particular

11 group of subscribers is modulated using the one or more modulators that service that

12 particular group of subscribers.

1 6. The system of Claim 5 further comprising a return path communicator
2 for receiving data from the subscribers and communicating data to the subscribers; and
3 one or more subscriber terminals within each group of subscribers, each subscriber

4  terminal further comprising means for receiving the unique plant identifier periodically
5  transmitted by the headend to the group of subscribers and means for communicating a
6  data request to the application server of the headend via the return path communicator
7 torequest that video on demand data is sent to the subscriber, the data request

8  comprising the unique plant identification, the data request and a unique subscriber

9  terminal identification; the headend further comprising means for selecting a

10 modulator from the one or more modulators that service the particular subscriber,
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14 configures itself to receive the requested video of demand data. 1 7.
The systemof Claim®6, wherein the return path communi cator further 2
conpri sS¥ORVEBR NI cat i ons network connected to the headeReT/HSH/9Hpdem 3
connected between the one or nore groups of subscribers and the

communi cations 4 network so that two-way data is comruni cated between the
headend and the one or 5 nore groups of subscribers. 1 8. A video on
dermand delivery nethod for distributing video on demand 2 to one or nore
groups of subscribers wherein each group of subscribers is serviced by 3
one oIl mmamniﬁumtgmimg cprogent sidt inchasdleaetemddulame o Gie@am efuestddsyr | ber s
being 4 aSS|g€ed a unj que %Iant identjfication, the nmethod conprising: 5

recei ¥ ngthets PICROBMYTEANE e BRjeciedmp ey Iaior apd RinBEAR Figky ;
gener gf i ng, e Xﬁ&eﬁb&w{m&q (R cbRANERboP Yo P 1RAUbI e AlernhHRP C! | ber 1o
the 7 headend, the video on demand data request 1nc ng t e uni que pl ant
i dent i4 i ceanfrgures i8elf heredava theaggestedandt o fideingue dstabscri ber i dentification;
and 9 selecting, at the headend, a nodulator fromthe one or nore

nodul ators 10 assigned to the group of subscribers that the particul ar
subscrj ber is part ghe sﬁ?e'i@gfQﬂum%lW‘h@ﬁnpfﬂe%@npﬂ)aﬁﬂEomﬂﬁmdafdrffé’ﬂthé?n 109
The nmethod of Claim8 further conprising assigning a particular 2 program
slot f2 oncctmlerlsgea@om@dmmagnm@woxl@qnnectc@mésheetﬂend dedaorwdgenand data, 3

f di h d_nod
ot or vt 1 SorinBeBEds R R o R A Rk of Bfbsbilfer® G Bk SR MRSy
subscr4 befetwafdsBaf twdwhyGath fecdn@hiihibabd BétweBe thetheRddrld | tRé osdibrscri ber to

receive the requested video on denand data. 14
5  more groups of subscribers.

1 8. A video on demand delivery method for distributing video on demand
2 to one or more groups of subscribers wherein each group of subscribers is serviced by
3 one or more modulators connected to a headend, each group of subscribers being

4  assigned a unique plant identification, the method comprising:

5 receiving the unique plant identification by a particular subscriber;
6 generating a video on demand data request by the particular subscriber to the
7  headend, the video on demand data request including the unique plant identification,

8 the data request and a unique subscriber identification; and
9 selecting, at the headend, a modulator from the one or more modulators
10  assigned to the group of subscribers that the particular subscriber is part of, based on

11 the unique plant identification.

1 9. The method of Claim 8 further comprising assigning a particular

2 program slot from the selected modulator to the requested video on demand data,

3 forwarding the particular program slot and the selected modulator information from the
4  headend to the terminal of the particular subscriber, and configuring the terminal of the

5 particular subscriber to receive the requested video on demand data.
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