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ac d of the Inv

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
(HEC) television network. In accordance with National Television Standards
Commiittee (NTSC), the video sigﬁais are carried in 6 MHz channel slots that are kept

15 separate by using frequency division muitiplexing (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.



Programm ng signals fromthe hub or headend are typically transmtted as

. either analog signals or as digital transport streams. For exanp|sy 2884h
anal og ? %hdeo progranmm ng signal may occupy a 6 Mz

exanple o igital protocol by which the digital transport streans may
be communicated is 5 Muving Pictures Experts G oup (MPEG or MPEG 2) which
Is described in nore detail in the attached Appendix A MPEG 2 is a

st andardi zed protocol by which noving pictures and acconpanyi ng sound
tracks may be communicated digitally. This standard defi nes data packets,
each including a packet header and data field. For digital networks or
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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 ron-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
gvery area or neighborhood may be inefficient. For example, assume that a hub feeds
25  three HFC networks, where each HEC 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



PCT/ US01/ 00932 2 QAM channels or 12 MHz. For all three nei ghborhoods, the
. video server in the hub would need to support 60 sinultaneoug ji9€9004
prograns ) jfAdks7s6 QAM channel s would be required. If all 6 %&M channel s
are up-converted and broadcast on all three HFC networks, PS8/USHRPOSS?
bandw dt h woul d be required on each HFC network. However, 5 because each
nei ghbor hood may be expected to require only 12 MHz of bandw dth, this
techni que has a di sadvantage of resulting in unnecessary bandw dth bei ng
provi ded to each nei ghborhood. Therefore, what is needed is a techni que and
system for delivery of VOD data which does not suffer fromthe
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area can be commensurate with the needs of that area. In accordance with

the invention, | qgue.identifi.cation may assigned to each _area. The
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requesifs epd ghyt EherArergnt inentim is digmeted.i cati on received by the
subscriber's termnal fromthe VOD server is returned to the server along
with the request. Fromthe identification, the VOD server nmay deternine
the area iSymuparylefthednvertionsti ng subscriber is located. The VOD server may
3 WD 01/52537 2 JULY 2004 '

The invention is a method and apparatus for identifying an appropﬁate 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 withina dgsignated area or neighborhood. The signal path may be a portion of 2
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



PCT/ US01/ 00932 then transmit the requested progranming to the area in which
the subscriber is |ocated for reception by the subscriber. Thi 1P} S%ERt S
the VOD %\gfz/ﬁzsgf om having to unnecessarily send the requE% oPhRes anm ng
to all the other areas. In accordance with one aspect of the iInvention, a
VOD server identifies an 5 appropriate video signal path for delivery of
VOD to a subscriber in a VOD system The subscribers may be arranged
according to a plurality of groups, each group having one or nore
correspondi ng signal paths fromthe server to the subscribers of the group.
Each group receives a corresponding _identification fromthe server. A
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demand i s the grouged, conprising a headend having a video server and an

application seryer and one or r.e .modul at or.§ conpected tqQ t headend,
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15 each group of subscribers 1s 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
subscribér 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
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is 5 nodul ated using the one or nore nodul ators that service that

particul ar group of subscribers. In accordance with another aspect of the
invention, a video on demand delivery nethod for ‘distributing video on
demand to one or nore groups of subscribers wherein each group of
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of subscrjhetipeishat the particular subscriber is part of, based on the
uni que plant . 1dentification. Brief Description of the Drawings Figure | A

illustrates a \hdemrdemce withadoteOiipesyftianinventhns @ REGA détrdahd deBvery 0
i nvention; Fi e lIB.illustrates the _video path assignnent in accordance
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P g SR ) S0 A et ] 2004 V0
10 headend, each group of subscribers being assigned a unique plant identification is
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 inventiom;

Figure 1B 1llustrates 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



PCT/ USO / 00932 The invention is particularly applicable to a QAM based VOD
systemand it is in this context that the invention will be deggrybggs !t
wi |l be appreciated, however, that the system and nethod in accordance

wi th the wowestsspn has greater utility. 5 Figures 1A-B il | gsiigbgugaszb! ock
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 i nclude a video server 102 and an application
server 104 which are connected together. In a preferred enbodi nent, the

vi deo server 102 may be, for exanple, an nCube Corporation Medi aCube and
may 10 include one or.nore pieces of software or software nodul es being
‘execut ed By ERREIIAEEN Fore—processerddElot shown) of the video server
such as an operating system(e.g., fromnCube Corporation), a real-tine
stream ng prot l5 : i [WaleX A 18, s
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fromthe i@%‘éﬁ?ﬂéﬁ?ﬂ e dp acsordanre vih thedpventios hap gragss Wilidat a for mat ter
106, which formats digital audio/video data into a formsuitable for
transmgssion. 'mﬁgfﬂgfgannﬁéaﬁm&%g@aﬁ Giag Al Bl te%lg;%f%ﬂy

i nclude, for exanple, a well known mul trplexer. Tnh®a préeferred
enbodi mentprefetred ephddimani aie widewv-en-defdndr@yOD) sy st imadardadce adiytas ens 20
Utra-5 server running %gl rig operating system (also avail able from Sun
M crosyst gfgsFat %V@gpabésa]é“ ‘b%?‘iag%qqom BRHBCRRe eaideo serisr EPAaP@aB avaj | abl e
from Oa ; i ] ' j if.Java
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Audi o/ vi deo .data, such as notjio i ctur rogr ' and the |ike, nay be
gener dfed %g}u?%‘amfa%e E&P%?f ﬁf%@&)alf‘? B % %Pa@@%{’]%é5 SR G PV es
stored in orihige E&o@@:ﬁoﬁ?ﬁ&@ﬁo&n@bfﬁﬁhﬁ&o%&ﬁcﬁﬁﬁh%%%ﬁ&aﬁﬁg 8%9{@9%& tored
renotely fromthe video WO 01152537 2 JULY 2004 PCIT7 USO1 932 ‘server and

comuni catfeun nGubdiSonportion) @rrgalrtimd kreaguni proviodb (R TR )axpphyative frogmast t ed
(é.g., from nCube Corporation) and an video server application program (e.g., from

~ nCube Co_rporation). ‘The video server 102 is well known and, thus, elements thereof

15  may be altered or may be substituted by othérs withount departing from the invention.
The video server 102 may also include a data formatter 106, which formats Higital
audio/vidcb 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  Ultm-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 Andio/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



for transm ssion by the data formatter 106. For exanple, the audio/video
data may be formatted in accordance with MPEG 2 multiple prograjpyhaggport
stream (MY &szs84 9i tal video signal standard for digital weegsRigadcast,
asynchronous serial interface 5 (DVB/ASI). In a preferred enbodi nent, the
formatted DVB/ ASI video data may include, for exanple, up to sixty-two

si mul t aneousl y broadcast prograns ("prograns"). Selected prograns may then
be provided to each of a plurality of well known quadrature anplitude
nodul ati on (QAM nodul ators 108-118 (QAM1 - QAM 6 in the exanple shown).
For exanple, prograns 1-2 may be reserved; prograns 3-12 10 naybe provided
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frodul at or sligitl vileo sienal stangerdiy digirab videeproadenst, ¢FREBIoBPEheATsl LHEAC300 Mz
up: conder (ONRASTRR P EPe Upbo Gl SER A SVRIEST O 1Y,

It
Wi Il be appan@d)tordxainph, igto Eik?nmﬁﬁlhniheoﬁﬂﬁhmﬂedseﬁrme sel ected. In
addition, the nodul ators 108-118 may be_incorporated |nt 100, f
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120 and 122 may be frequency-division multiplexed (FDM, the |inks 120 and

122 ney shmasebs previsiaddo prgulatos 08 mpgmms df o HBYPHPTOZ |f%m%¢}daaqfher | i nks
25 124, 1 and 3 R L ' desi gnat ed
gr oupi ng Zlgp, W%ﬁgc%%gze@iﬁw(%lﬁl atoré@%ﬁfﬁ%c aﬁg%ve Sroup of
subscri bergoviayd torediluer bl 4Asiptegrams ¢332 nuayybeyrovidee to mddulatoad 16; apdant

(e.g., Plant A, Plant B and Plant C is tag egarﬁ)ilpe 1ﬂslhown I n_FEi gure 1A).
Thus, nodErestsms 5368 mREP RISV te Brodwas i 48+ Bactpmgdilaler way dpClads 4 ces
SUbSCri Der Al BB e {BHCT P Refl khdn 2B frforEEnAIABERORE modlfebld/ 52537 2
: 15 108, 112, 116 may up-convert the video signals to a 300 MHz frequency for

or

transmission while the modulators 110, 114, 118 may up-convert th_e video signalsto 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 14). Thus, modulators 108 and 110 may correspond to

Plant A which services subscriber group 132; modulators 112 and 114 may correspond
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. nodul ators 116 and 118 may correspond to Plant C which serviﬁ%tﬁﬂp256Aber
group 136. Each Plant may represent one of the physical HFC networKs
ext endi nd"?0Y##°3” headend or -hub through an optical node t BCHUSEYYEHor hood.
5 Each group of subscribers 132-136 maybe |ocated in a different area or
nei ghbor hood. Each subscriber termnal, e.g., termnal 138, in a plant or
subscri ber group may include well known audi o/ video reception and displ ay
apparatus (not shown), such as, for exanple, a set-top box and a
tel evision set and may be located in subscriber hones or places of
busi ness. @ik Bedidh servides subwibel drbipn 13AWEH efodutRes 486 and €98 ealed by
subscribers, each plant may_also transnmt an identification designator to
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I s comunimaikad aneighbbsoosd.bers of group 132; Plant B nmay be 15 assigned a
second identification (Plant 1D 2) which is communi cated to subscribers of
group 134; and Plant C be_assigned a third identification (Plant ID 3)
which s co “iaﬁrﬁ‘ép g%y“?ﬁ%@@%‘ﬁ ]ﬁgr Bitgpaypolesated & a differens apsectrer r ed

nbodi : e i kpaL: : ketjzed by .the data forpatt
VPEG 2 1o Eot ot WAL B 00g BheRE 1Y b P AR 1 ca

MPEG 2 nu Xer 1 eT T e i fication
packets") groupmagintdndewsii kitowheudib?k{ded ré@patadbdisplif eseratagthdt N mor e
detail in the attacheg Appendi x A) in which header information identifies
the packetSi8WE),SUsIhAS: fFHEmPles ASFTAD Or ayd siflevhsion petand msy betlocaterhipl oad
type as "Uusgk ESmhé"'o el LPHLAAEBp table (PMM) packet. The payload in
this case I ncludes the dppropriate identification code or name. An
appropriate identification packet is preferably transmtted recurrently .
(e.g.,ltevery 1 Inedditidh t¢ Tansmitting2mdof/vitdee dsta bmmestbeby giutaufibers,3acH 36 via one

| of the noduyl ators .associated with each plant. For_exanple, the
identificé’t‘l?%ﬁ“ﬁé(a?é%’e PRI A et fication ?Sg@ﬂﬁyt?ﬂlﬁ%‘bﬁmbﬂis s¥paesHhE 108,

Fonel ved TRt B mpaReach g e R e B WA (e Bl 1

name or 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 subsctibers 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 pfeferrcd embodiment, the
identifications 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

2 standard (described in more defail in the attached Appendix A) in which header '
information identifies the packet’s program identification (PID) which correlates its
payload type as “aser data™ in the program map table (PMT) packet. The paylbad 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. |



2 JULY 2004 PCT/US01/00932 The subscriber termnals of the groups 132-136
. may be pre-configured to nonitor the received signals for tthL t2004

i dentifi cat | on chket s by an appropriate application pro 0@

pre-| oadetP he subscriber term nals. For exanple, [ on
program may be | oaded at the tine of manufacture or instal | ation of 5 each
subscriber termnal. Alternately, the application programnay be provided
to the subscriber terminals by the application server 104, or by anot her
application server, over a LAN 146 and a well known quadrature phase shift
key (QPSK) nodem 144 via forward path 140 or via a broadcast file system
(BFS), such as Has suiseritier teftriizaid af thagrdups 182436 niaydentre-obnftguréFs 10 Thus,

the plant identificatjo smtted as an MPEG stream by at | east
one of themﬁ‘ﬂmﬂtg? 59"5”1‘88‘35{18??1'6%‘ g@hldﬁll atiopgackss IPDERPTIER St one of
the nodul gi@ks: g% Which ?reQF Xhé?é’rf u%’at ? eFd:de%%gé cation

as an MPEG*"progr Its nmu rs tor each planf which
contain t hﬁelaﬂplmmbnpmgrmnmyd@rlamdeﬂmyﬂnlﬂmhaﬁmamﬁfecmm uﬂﬁllamm@rﬁver ted

frequency as nne 15 (.e. 300 MHz). These nodul atQrs are ref rred to
her oi n o €68 SHECEPEH difiligres tely, g 2gplicaign prograe ey g, provided M@y The

TR it b e LA

MPEG t r anseuat b [ H é6 atrd/a wvelirknpparqupdmgraphae dhiit keyd QPEK) tvedewi tebviaer ver
102 or acgessi bl it. The I ant.. identificatio cket
r epeat edl y OW'%F i@o“rd’%ﬁ 3 Eile yeisay (B Eégg ﬁmﬁ@m%ﬁ‘é‘hlsl y

video and ass F'[gualgh @) or aI one via the RF channel associated with
t he reference no ator. Now, a method for identifying a VOD signal route
in accordance with the invention will be described in nore detail. Figure 2

illustrates a nﬁhlﬁoﬂlemti@ﬁiﬁd&immgﬁ'hgtrmsmigﬂhas andPEC siream h!zaztt i cul ar

pi ece of \VOD data,,suc a.mvi.e.. to articul ar _subscri ber at bel ongs
Poa 25 paletat o A e eiond 10RHIAS ot Gl oD ice Bl o ook gh R0 n
subscri bermabulh@tM g%l 18 de3hch $osi: RS chﬁyﬁiéiﬁﬁqﬁlﬂmﬂﬁanérbgs SUNEHEG ber may
turn to the novie channel on their “set top box. Then, a VOD application

may be | auprogwaan inrtsihelfiples.e {The opodybstons forsraehy plaptwhickispataindpti cat i on progr am
may be resjdent L0, LS 3€ kil A 0% o saTBRP S %onvcrted 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-iop box. Then, a VOD application may be lannched in their set-top box in step
202. This application program may be resident in the set-top box or may be




2 JULY 2004 WO 01/52537 PCT/ US01/ 00932 downl oaded fromthe application
server 104, or another application server, upon the subscriberyfcgepghng
t he subscriber channel. The application programmay cause the termnal 138
to tune tWOPK&RF channel defined as the reference nodul at 8FTUSHN93B00
MHz) in step 204. The term nal may then receive an identifier packet in
step 206 and 5 then read the plant identification by extracting the MPEG
user data within a pre- assigned MPEG program nunber in the MPEG nultipl ex
on that reference nodulator (e.g., for the termnal 138, the reference
nodul ator is the nodul ator 108). The set-top box of the subscriber term nal
(e.g., theigwaiisded!frokste aFplicatidA®Brves QAWRbERh& ép?ﬁcﬁio%%we&?eugiohfth& ation,
along wi th the novie request totheapllcatlo 0 server of the hub

100 in resybsoziber acaeBEnE (5 SubsHbEr ¢1?@qudsﬂﬂlngp1dlrmmn prctgramuilﬂycauprr thgr anmi ng

2 b al |
be sent. t dorRat Bt £30¢ B8 B SehBea RSt RE oA (300 7%
conmuni catdr steps De4. Hnﬁbmmﬁ@ywﬂewdhnkﬂ%@ﬁéﬂgac e it §t8p ROS nd 42, the

QPSK) nodem 144 and the | ocal area network (LAN) The forward and
r et ur n3patthen 1ead thepjantidgntiication by extraching theEEGeusaodata Withima pre-be

appar ent, V. riber t rrm nal s and
t he hub 16’38% de%%) prgltoﬁged ]gﬂbgﬂﬁtﬁgw\ﬁgﬁpi %@PQ% ETEIGS G ‘Hf‘t%ct

tel ephone(@gnﬁ@oﬂmmmbe meréﬂmma&owmofis%emh)amﬂmW reception of
the plant identification and subscriber termnal identification, the
application server 104 may determ ne which nodul ators, video 20 server 102

out put connect Jheﬁb‘t%%roiﬁh%%@@%@ml (e th%tﬁmiﬂéﬁil 138). Ms‘-b@ll ber
term nal . . Een &t&@%pl&ﬂ?% cgﬂmg ﬁbtﬁéﬂl%\fl reﬁqﬁg P% tors 108-118

are capable o reachi'ng t re teafn Scriber %% deo

progr aomi gegrveny04 bhihe hok 100 an&lsprﬁﬁsedo the sabseEbed ret@dsting bhhdvié Bﬁ‘mﬁ&pr opriate
pl ant. For exanpl e, ter F‘[I?)Sgl s serviced by Plant A Therefore

hodul at or PrABBTEHES FIHCRE Ha#ion wiqueso theasmhpariper taming)
term nal £ b1 8%#: a 12 118
are not ci’%ggﬁl o) %ac I Nng t g%b@é%%? %ﬁr m ngllr}ﬁi%g %?1 2004
the hub via a forward path 140 and a return path 142, the QPSK) modem 144 and the
local area network (LAN) 146, The forward and return paths 140, 142 may be part of
15 an HFC network. It will be apparent, however, that communication between the

'-l

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 applicatien 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



WO 01/52537 PCT/ US01/ 00932 An avail abl e program may then be selected from
the correspondi ng program nunbers (e.g., for plant A one ofzgym%pgﬁm&zz
may be selected) for transmtting the requested progranmng to the i
subscri bé¥0 R3S e| ect ed QAM nodul at or RF frequency and pngpﬁWWﬁﬁber may
then be conmunicated to the requesting subscriber termnal, 5 such as the
termnal 138, via forward path 140. In response, the set-top box of the
subscri-ber termnal, e.g., termnal 138, may then configure itself to

recei ve audi o/video data fromthat QAM nodul ator. The video server 102 may
then provide the requested progranmmng to the subscriber via the selected

channel in stepaglRail4Blerokhen B9 GichBe seRcf TIneHR cohld§pdnddpSitbgakon My be

term nated. During transm ssion progranming 10 to a ‘subscriber termnal,
ot her t er murabass (g4 fir piand dp end adprogamssy23 mayg bastleoiedfor transrmittingbe i n

of e modiAr T oL e Tn B TR Bl NAM mbaRtr M3 g '

avai | abl e afyanewatt Rufbertofle B¥sbefhiuchkd Megé%eiﬁmﬁgwbxcﬁﬁéﬁ CerfheAS S

bandw dt h ma%: bé used for “other programmng. 1 | e the foregoing has
been wi% h sughes drecterminalpkdds viedbavard pathdidfe n rspénsehibe setriop ok ofithei t wil | be

R B R g4 el i Y eI S o gt
i nvent i on, g &ofCAREQANM Wokieitdrs THE VidRs derdyr 1029maPRRAGRSYiES ﬁie%%lgﬁ‘ég .
y

exanpl e, the nunber of nodul ators and prograns for each plant
al tered. |progusgimingio therrubsogibarvindhe sslectadohannclin sthp 240.t OnealthePorgrimmr , t he

specific protocols and nodul ation, parangt.e di scl osed. herei n _may .be

a tored: ThevBpls et e B e RS R ERPYRR ¢ pl
sets ofp QAN argBsirtep tetmiral) RN YeradihiA¢ intHe gaﬂp@umBsm infeftist FitBhige shown in
Figures 1A-B. 11 2 JULY 2004 WD 01152537 O ai ns: PCT/US01/00932 1. A video

on denand hdal¥yig this magnet toireteivefgauasted pregranianing d Thus, by assigning a subset
of the modulators 108-118 to each of the subscriber groups 132-136, available

bandwidth of thé system 1s 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 \{rill 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
numbar of Ihodulators and programs for each plant may be altered. In addition, the

20  mumber of plants may be altered. Further, the specific protocols and modulation.

parameters disclosed herein may be altered. The system may also include muliiple
DVB/ASI channels to multiple sets of QAM modulators, theréby altering the number
of modulators shown in Figures 1A-B. '
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nore groups of subscribers wherein each group of subscribers is serviced by
one or nore nodul ators connected to the headend wherei n eachamuw 2bes
nodul ates the video on denand data at a different frequency, the headend
conpri si NYO ow/52d3deo server; an application server connect gifQsdijagesyi deo
server, neans for periodically generating a unique identification packet
for each group of subscribers; neans for receiving a request for video on
demand data from a subscriber, the request conprising the unique
identification packet for the group of subscribers-to which the subscriber
bel ongs, the request for particular video on demand data and a unique
subscri ber tifier; and neans for selecting a nodul ator fromthe one or
nor e nodul 5 servicing the group of subscribers to which the subscri ber
belongs based o t heAuhlue dotendibatall KouisHBAEA! vidd o RenfiRAHGALLP! O ai m
1, wherein the application server further conpri'ses neans for assigning a
program s|BereEaus; afsrbpcHpeR Whseis enchicirenp ofubsaibers is sovichéby eneiest ed vi deo

on demand ni,caf i the selected nopdul ator and the

assi gned pﬁ%ﬁ%&nag?tgﬁ%tggm{c% @Slggs%cﬁdﬁ% Wg%c’f‘tﬁi?ﬁﬂ? ulatop sqdeftes e or i nal i s

confi gur edvia@5@@@1@@1@matra@ﬁa@hﬁﬁeqﬂeg@gmggém%@%ﬁﬁ:3. The headend of
pat

Claiml further conprising a two-way conmmuni cations a bet ween the
headend and t he YHeO $¥V¥ore subscribers wherein the video on demand data

request and th nd,assj gned program sl ot are

communi cat ed o%ﬁkﬁ%ﬁ%%&%%ﬁ%%%g SB‘S(F’E. 12 2 JULY 2004 4. The

headend of Q aiddhs fMfetiotitallgefcRittors L GAIFIMBNGAS Rlket f0F LRBxGOYY | SES
nd anode ecte

a conmuni cati ons_network connected to the headend a m co d
bet ween. tHEURHEDSE; nore groups of subscribers and the communications

‘network so that 2 . i oL icated be en the headend, and t he
one or nore gronﬁé)ésﬁggﬁsﬁ%ggélgﬁée g?t OEWRE%PHEWMH@%@E’P@%W’&W
di stri but ireghesi ebagprivingipeenidue teRBfitation packet RRIHS RGP 8Y kltdcAbath fp0 server

and an appl.i.cation, server;
which the subscriber belongs, the request for particular video on demand data and 2

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 unigue identification

- packet. |

2. The headend of Claim 1, wherein the application server further _
comprises means for assigning a program slot associated with the selected modulator
to the requested video on demand data and means for communicating the sélected
modulator and the assigned program slot to the subscriber so that the subscriber

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

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

- communicated over the two-way communications path.
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one or nore nodul ators connected to the headend, one or nore groups of
subscribers each being serviced by one or nore nodul ators, the apey%gedore
nmodul ators servicing a particular group of subscribers nodul ating the
video on demand data at different frequencies so that the nodul ated signal
to the particular group of subscribers share the sanme physical nedia; and
the headend fugt her TgamRIAShNGEAL RS, fOr. assigning.a unique plant .
identifier for eacf?ﬁg"rlﬁ’gu%sﬁﬁg”ggﬁg rh%‘éf’%‘- ﬁﬁ%flepmh@@'mtqréqﬂmsmpMes“
progranmm ng fr.esosuhmicalibed SetwordkRehatdiq t bdentifier for the group
to which the sg_lé:scri ber belongs, so t‘AL'a‘?p% é%%@ﬁ“%%w&ﬂam&aw%@mm- f or
particul ar, subEAPHEMAre graspblsubstribsisngd tH oo iR Riw SFRIY rt%(?-“layhat .
r .

~service that pggdi of subscribers to which the particular ~
subscri ber bel ong?wg%‘f‘%g&g@g@g ¢ gpadesd &idkthe preor newmgraupE bfsubseritery, N
path communi cator for receiving data fromthe subscribers and

‘communi cati ng data }\o .the subscribers; and one or MOM subscriber termnals

wi t hin each grdup o Vémméﬁym_lbrsﬁmmd &fdeb@h Enahd, CBMPBQE%:
conprising neans fog éﬁgﬁaﬁéﬁ%thg uni que plan( jdentifier pertodi€ally
transnitted by tide ﬂea en A %%Yc}'ﬁa% asapplisstionseryerand neans f or
conmmuni cating a daqmi:meﬁ%hﬁt&%:ﬁ&%d@%&ﬁ%%ﬁggof t he headend vi a

the return pat LS né cg%)o,r t-0 . request that vi CHENEYRE L i s sent
to the subscriber, the JAPE™EEIVESt b B nwiramodelhers, ticue oPdRS modulators

i denti fi cati orsentitiag dahaiduRg U] bscri.her term nal

[ dent i fi cati ongJ he. gggteqd Fﬁ?ﬁﬁgﬁég’%ﬁ’gﬁ“&%ﬁ@%%&%ﬂM@%

modul at or f r orfREFRERL Spabcagienisy thatfotmbdrlated siphal to @R pYitealat u?gfgdbgglﬂ%rﬁ
u or

' ed no

subscriber, nmehas Hhof ' ..programslot in the selec
By PbaiSai et g

to the data requested er and neans for communicating the

sel ect ed nodul at or thhbeadendfuathesdo i@ nkan ' - a..t .return_path
» e 38%22%15% g%raedéi"?"{esﬂeiﬁft I‘?ﬁ?“ﬁ%@fgve

comuni cat or e.subhscri her term nal

the requested v#%gép%fs‘ﬁ)é% ﬁgff%r%@vingmmtszmapmgmﬁhﬁgsm Subsefibenl ai m
6, wherein theénaheding theRadim ida ' rther ., conprjses.a communi cations
net wor k connectglcei ?Eo t he héadgﬁﬁqgﬁﬁggfoﬁ%g%ﬁ?m@m@g@“il?f‘é?%ewthﬂie-'i(hme or
more groups oPPEgEaRd ﬁ%@wfmpmm&mfﬁmmmcégg%@ WO- Way

. H 0
data i s commupidfmiess BeL ¥4 Ethpar}‘g&x aerrgou%noc} sLQs%dl?QrStoo\:'hich the parrticular B
subscriber belongs. '
6. The system of Claim 5 further comprising a retum path communicator for

receiving data from the subsoribers and communicating data to the subscribers; and one
or more subscriber terminals within each group of subseribers, each subseriber terminal
further comprising means for receiving the unique plant identifier periodically
transmitted by thic headend to the group of subscribers and means for oorfxmunioating a
data request to the application server of the headend via the retum path communicator to
Tequest that video on demand data is sent 1o the subscriber, the data re

. quest comprisin
the unique plant p &

identification, the data request and a unique subscriber terminal
identification; the headend further comprising means for selecting a modulator fror the
one or morel modqlato‘rs that service the particnlar subscriber, means for aséigtﬁng a

. program slot in the selected modulator to the data requested by the subscriber and means
for communicating the selected modulator and program slot to the subscriber via the

return path communicator so that the subscriber termirial configures itself to receive the
requested video of demand data, |
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subscribers. 8. A video on demand delivery nethod for distributing video on
demand to One or nore groups of subscribers wherein each groypygfy 2004
subscribers is serviced by one or nore nodul ators connected to a.Fea end,
each group of subscribers being assigned a unique plant identification,

t he met hod conprising: receiving the unique plant identification by a
particul ar subscriber; generating a video on demand data request by the

particul ar sub$cri b®he b@tdhef chaadens j nd .d r equest

i ncl udi ng the . uni que pl:gnt_ i dent | ffca‘tzrie%ﬂ?cﬁe ?’agﬁ%é’gfﬁg@ﬁ%%?fa@ﬁaﬁa uni que
subscr i befOTPRENE pLPREINETHor Rt s efkeoniantsd tathd vaddhieatandno@Bshiakar from
the one of, I rs_assigned to the group of subscribers that the
particul ar sutbrgt(l:}glg g? g%gmp%’ tP So%{}’”g%@ﬁsaﬂgﬂwomﬁwmm BOwOIK so that

i denti fi catd-ony dfta isThenaBABREd Bftwelidhd LS |Sihg assigning a
particul ar gr gram slot fromthe sel ect%%uﬁogﬂcﬁﬁggggef%nof%gm%ﬁq sted vi deo
on demand™W5g “™ orwardi ng the Particular programslot and the sel ected
nodul ator information fromthe headend to the termnal of the particular

subscri ber, angl configr,i ranal Lof ot h rticylar subscriber to
recei ve the requested vi g@%ﬁe@%ﬁ%gﬁh@@f IalﬁhﬁfldeESLﬁg‘?FE}gh‘GﬂFq%}dfdﬁ%ldﬁpbuti ng

vi deo on @ferramebre gumps bEsubgortRESHIgHEIRGach AOISIHEsULHE ok i%%ﬂrtv}cga by @ggach of a
of subscriber termnals, each group having”oné or nore

plurality of grou

corr espondii §‘?°éﬁ§\‘°f5 AP fii Beadprrd gachsgrpypef subsdrtbershemrassizaedaof t he

group; t N MentifSar A H: ol d Sl 2 0roup to the subscribers of
m

the group fromthe video server; trars ting a request for progranmm ng
from one of tHecosyns theiuséque plant ideatificmiop bytagatthelvkeigerisgs ver, the request

including the jdentification,of t group;, and transmtting the requested
progr anm ng Viéggfrﬁén%%g%S? A ErB %ﬁ%{%&!hxﬂm@mqum sybsggbergettheer to t he
request i rigadeadse vzt onkidmand WY re2004 ; - od, accprding to. claim 10,
further comprising sel ecting a nodul agicﬂudlgé]%ﬁ]qgﬁgeg%anﬁ{ﬂgﬂuﬁﬁg‘ﬁpatpﬁrs
assi gned 9% FaEsHm ARiquesibssibehidentifatied a0d t he
selecting, at 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,

9. The method of Claim 8 further comprising assigning a particular program
siot from the selected modulator 1o the requested video on demand data, forwarding the
particular program slot and the selected modulator information from the headend to the
terminal of the particular subscriber, and configuring the terminal of the particular
subscriber to receive the requested video on demand data,

10. A method for distributing video on demand, comprising:
assigning a unique identification to each of a plurality of groups of subscriber

terminals, each group having one or more corresponding signal paths from a video
server to the subscribers of the group;

transmitting the identification for a group to the subscribers of the group from the
video server;

transmitting 2 request for programming from one of the subscribers in the group

to the video server, the request including the identification of the graup; and transmitting

the requested programming via the one or more signal paths from the video server to the
requesting subscriber. ' |
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identification, 12. The nmethod according to claim211l, further conprising
assigning a particular programslot fromthe sel ected nodul a?o t@zbag
request ed programm ng. 13. The net hod according to claim 12, url{lher
conprising forwarding information for the selected nodul ator and the

D B P B o R S P D e R Rt b

term nal of the requesting subsctiber fof T 5 I based
on the i nf or FEAM OA ormoreAnodiion aksienedits tei Bty @uﬂécﬁ%&s%éﬁemg,

conpri si ng: *3“‘???{1% mﬂ a unique identification to each of a plurality of
areas; transm % ¢ e, identification to subscriber termnals in the area
froma video server; transmtting a request for programmng froma

subscri ber tde2nm nahetfethdBactb B 1o SEEMAN, equest i ncluding the
i dentification received by the s"ugscrl?ébé’rm%g?grn%ro SYESHT SRS apRbksIaser ver

det er ni ni ng PRI feentbr seleeied tndilnok tobel rdquedifBprogMuishet he area in
whi ch the requesting subscriber termnal is |ocated; and transmtting the

request ed prqgranm t CS,. 0. Whi C he requesting subscriber

termnal is ngamg%#%rde%g%@[nﬁﬁo S@“ﬁﬁg @U&?@W@ngéfﬂfﬁan@ng iifermarioa

met hod accor 8ime sebeatddainotidor fnd thé BErtiE@EPSbH SiaR%ISS) @ﬁée@‘%sﬁ%ggg)g' tor
i'C

from One or nore dul ators assigned to the area iIn i ng
subscri ber %CE i P& afgeunataf g‘&é@ﬁlﬁeﬁiﬂgtshbscma‘rfof feceiginigQhe prb@ranfiifigmet hod
accordi ng t ob&edbiMAdinidihlifer conprising assigning a particular program
slot fromthe selected rméu ator to the requested programming. 17. The

nmet hod according to claim 16, further conprising forwarding information for
the sel ect edlﬁoduﬁaﬁ@hoéfwdimﬁalﬁagwicbubﬁ’rdemﬁﬂgtaﬁbﬁ&ig . to the requesting

subscriber term nd confi,qurjng.the requesting sUbscriber term nal for
receiving the pr %g%rggﬁrﬂgian'ﬂ“%s‘&ﬁ‘“@ﬁaq‘??éoieﬁﬁlmfrﬁmlwaﬁty fGreas;

transmitting the identification to subscriber terminals in the area from a video
server;

transmitling 2 request for programming from a subscriber terminal to the video
server, the request including the identification received by the subscriber terminal from

the video server;

determining from the identification included in the request the area in which the
requesting subscriber terminal is located: and

transmitting the requested progranuming to the arca in which the Iequesting
subscriber terminal is located for reception by the subscriber temminal
15.  The method accordin § 1o claim 14, further comprising selecting a modulator

from one or more modulators assigned to the area in which the requesting subscriber

teyranal is located based on the identification.

16.  The method according to claim 15, further comprising assigning a particular

program slot from the selected modulator to the requested programming.

17. The method according to claim 16, further comprising forwarding information for
the selected modulator and the patticular program slot to the requesting subscriber

terminal and configuring the fequesting subscriber terminal for receiving the
programming based ou the information.” | |
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