1 CONSUMER | NTERFACE FOR A DI A TAL TELEVI SI ON SYSTEM 5 FIELD OF THE

| NVENTI ON This invention is related to the field of digital communications
systeens, and is described with reference to a digital satellite tel evision
system but also may be applicable to 10 such. systens as a digital cable
system digital terrestrial broadcast pgystem or a digital comunication
systemwhich utilizes telephone lines. The invention also concerns screen
di splays for controlling such a system 15 BACKGROUND CF THE | NVENTI ON I n
a satellite television conmunication system the' satellite receives a
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plurality’ of receivers, 2 0, located at the resiidences of consuners, V|a
transpond®rs operating at:. specified frequenci es and havi ng gi ven ‘

bandw dths. Such a’ system i ngiygg 0 | mtting portion (eart h
to satellite), an earéﬁ or.bi t1T o.J’i ""L'j ng and transmtting
unit, and a downlink POt iiBrention ds relased doeﬁlet @eldmﬂ digita a' receiver
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invention ig e ; owdlink r cel ving, unit designed
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enpl oy t ¢l $Ysteras p¢ 1 fligitak pableyrsastenas digical terresirial rbroadcast
geosynchr onosystedr,0por emrdigitl hidmamunidationd sﬁ&teﬁf‘ whicht Udiizef 22,300 niles,
appr oxi mat el t St this arrang recei vers

| ocat.ed any\%lg g@iﬁ] lt 5 C(;a'gﬁl 33‘0%@&’3 aslf%t%@c(?fmt IFETEG ﬁéﬁ’q@fsatf% can .
receive Si gn&PRtrp PHing HRICH 2aS¥StEM.es on t he. sanme receiving antenna. dish-
without 'having to reposition the antenna dish. Each satellite 3. 5. '

transmtp5|ts signal's Wthm M%NS(%I ectlng a .

_ In a satellite television communication system, the
satellite receives a signal ‘representing audio, video, or data
_information - from an earth-based transmitter. The satellite

: ampllﬁes and rebroadcasts this signal to-a plurallty of recelvers,
20_ located at the res1dences of consumers, v1a transponders operatmg
_ at. specified frequencies and having given bandw1dths Such a- |
.. system ‘includes an -uplink transmitting portion (earth to satelllte)
| an earth-orbiting satellite receiving and transmitting unit, and a
- .. downlink portion (satellite to earth) including a Teceiver located af
25. ‘the user's residence. The subject Tatter of the present invention
- is especially’ concerned with a downhnk recewmg umt desxgned
for relatlvely easy use by the user
The subject system is demgned to employ two
L satellites w1thm a few degrees of each other in: geosynchronous
-30. earth-orbit - statloned at an altitude of 22,300 rmles approximately
~ over the state of Texas. With this arrangement, receivers located '
anywhere in the contiguous 48 states of the United States can . .
~Teceive signals from both satellites on the, same recelvmg antenha' o
: . ‘dlsh ‘without having to reposition the antenna dish. -~ Each- satelhte
35 transmits its signals w:th a respective polarization. Selectmg a
-satelhte for receptlon of its mgnals is accompllshed at the P




satellite for reception of its signals is acconplished at the 2 receiving
antenna by selecting those signals with the appropriate polarization..
Each satellite includes sixteen transponders for 5 transmtting signals, to
t he receiving antenna di sh over a range of frequencies. Each transponder
is time-nmultiplexed to convey a plurality of television channels- (e.g.,
six to eight channels), "substantially sinultaneously. The satellite
signals are transmtted in conpressed and packetized form and conprise
tel evision and 10 .ancillary data signals. Because the systemis capabl e of
carrying as many as two hundred fifty-six channels, sone television
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the desired BhdhARY gﬁs BSP duwdred i I*ﬁj)’tshé elmnnels. i sereebtalewisidrchi ng and

tuning conmpragsam selezsionnagethodt ied 'a freesnevmfchttseefcagg g,e' number by
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receiver, .only . becdfisketleekrigl genantiongl WWIVWMUHBO nunmber and
fr equendyS babubaduagt esleizion t:a @ g@fd@a@ésﬁndsﬂﬁ@dﬁkdsol—mfﬁ praRded eauency
standard. i sgRe&aPiall eu&f% hgﬁ) for the following reasons. The channel
: : number of a glven television station corresponds to a fixed band
of frequencies. In other words, channel 6 in the United States is
_ regulated to occupy the range from 82-88 MHz. 'Most non- |
20 technical consumers have no - understanding of the frequency
allocations - of the television broadcast bands. " Instead, they tune a -
desired channel by entering its channel number into their
recelver Their receiver is programmed with the proper
| 1nformatlon to perform the required tuning to the desired channel
2_5' by generating the appropnate bandswrtchmg and . tuning .
commands, in response to the entering of the channel number byl
:-the user, It is possible for manufacturers to build a fixed channel
number-to- frequency translation arrangement into "each . :
‘ 'televrsmn receiver, only because the relatlonshlp between channel
- 30 . number and frequency band must.- conform to ‘a broadcast
standard : : : :
| - This flxed frequency standard is acceptable to the
' broadcasters because thelr transmtttmg equlpment is readlly
7 access1ble for mamtenance purposes due to its locatlon on the .
- .35 ground. - If the transmztter malfunctlons it can. be repalred and ',
the statlon can be back "on the a1r at 1ts des:gnated frequency'
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broadcasters because their transmtting equipnent .is readily accessible
for mai ntenance purposes due to its location on the 35 ground If .the
transmitter mal functions, it can be repaired and the station can be back
"on-the-air" at its designated frequency ---------------------- --- 3 band
in arelatively short tinme. In contrast, a fixed-frequency arrangenent for
a satellite is undesirabl e because of the practical 51 inaccessibility of
an orbiting satellite. In the event that a transponder nalfunctions, that
transponder is thereafter ‘inoperative, essentially forever, and receivers
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active channé%%ﬁgke@})ﬁlg@%‘%m f@% gf“@é’@ﬂ 85 1 thereaftesd. 1f such a
systemis usdBOREragivice essantighlyp fomrvers aandirrcetvees f pidgrdmniedsgonder wil |
be not ed andunnemaactranepéxli@éﬁ@@“ft%ﬁ& Id &éﬁufcﬁu?éie(r ?&F”ﬂar@%g%hat the.

progr anmi ng e to a_pnew t sp er. by ground- # control
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r emappi n§%t o Vel davai bosththedalsisired t:ﬂmmrdn 2hannedst h the new transponder.
However , |n ‘the event . tAhafardtiite p,%@ir ShiaR! L0
satel lite, ‘?3815,%?{) tr<'inzl=§>ono|ers ver Hﬁ }Sec %E 0 dr%?rgﬁﬁf%’ﬂgt Apdul e
may cease tranam ey HEULT tgqthe CPH"E%ha‘é‘i‘i’PéQ/&fﬁmmmﬂe fanedpnognanmi ng
sol uti on gi varhichbaveelewisiomaeceivek searches efgreylr %tﬁ@%ﬂaﬂﬁ@ﬁp‘ﬁﬁﬂer LR
be 25. foundr@(goragq:les@é@oﬁl r;al th ders are. noted as :
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recei ved1 i gAEL %o ?Hg?qﬂ réhéhﬁef%lled tmmponécr v rtnielbtedibove
since each tﬂadspomferacnwetysnspmdw wilbi¥e Goam tassuriify thaanRg' s
assigned to prégianiing thds” HERORIVed "By benéjv'.fs%ransﬁjotne er by ground--
based control personnel). The user's receiver would then have to
‘ perform' an intéernal remapping to- associate the desired channel
20 .w1th the new transponder. However, 'in the event that a power
supply module failed in ‘the satellite, several transponders whlch
~may receive power from-that module may cease transmitting at
-once. In such an event, the autoprogrammmg solution glven -
. abové -will -not work because several new transponders ‘will be ,
_25 . found at the same time as several old transponders are noted as
mlssmg In such a case, the recéiver will have no way of allocating
3 the recewed signals to their proper channels. . Moreover, as noted
above, since each transPonder conveys six to elght channels, the
. channels ass1gned to the failed transponder may be dlstnbuted
30 -among several still-functioning transponders In that case the -
' _.recenvmg antenna’ will ‘have access to all of the televxsmn channels, -
‘but the receiver will, quite llterally, not know where to find those |
channels which have been moved ' : ' |




30 anong several still-functioning transponders. In that case the
receiving antenna will have access to all of the tel evision channels, but
the . receiver will, quite literally, not know where to find those
channel s whi ch have been noved. 4 SUMVARY OF THE | NVENTI ON I n accordance
with a first aspect of the present invention, there is provided 'in a system
for receiving a digital bitstreamrepresenting video information containing
a plurality . of packetized data prograns in a data format including
packet identifiers that identify individual prograns and individual
packeti zed datastreatus assocjated with a progranm apparatus conprising: a
processor responsive to said s NITMONPr ogram gui de
information including: a predeterm ned base packet identifier for
identifying a first program a second packet identifier having a val ue of
predeterm ned of fset, to said base packet identifier. value for identifying
a second program a ",cécrﬂﬁ’éf@é%lﬂbaﬁfsjlaspelqobﬂﬂieflﬁe@ﬁ{ﬁ%%rprogram data in
response to thadeds bidadeE ing. data with packet rdentifiers
mat.ching a gﬁﬁﬁﬁtif#&ﬁgé}?{ﬁ?gg%% &eéégﬁ&f?‘glﬁ%mﬁsgmsenrwuugng sai d
base packet . th : GUBWGED rad cklity igfe bt [
accor dance : wit 12 #1a%ac éaemak gecludibg t packee qggi%ﬁg&e%ﬁi%%ﬁii%% %éoﬁmf ded
‘in a systemPpigrastei aidgindididual abablid$hd £ gL LERLESENT I NG . \I‘.él:leldl 1vidual
i nf or mat i on Exograimi Nparahiy aéddl HQE acket | zed- GALA BF%}S% Witha ajat a
~format including p ﬁs%&er}ti | er.s it identify individual~ progranms and
i ndi vi dual p%ﬁhgt ﬁ g a%ast'F _%Elggs&i%ﬁlédbﬁsﬁﬁam for ogapteriugP NeroRr i
conpri si ng: I'r ?f TR oHGiye Y&isi ve to said bi tstream for capturing
progr a”; . C%ierslt n;)(r)‘r)g?;lcﬂf Hatarmined: base packet identifier for identifying a
.. .2 second packet identifier having a value of
P(;.'cde:tc{mmed qffsetr to said base packet identifier. value for
l.ﬁmlf}'mg a sécond program; and

a processor for capturing : - .
said bitstreamm by capturing duta wih poakes ornin, It FOSPONSE (0

data with packet identifiers i
1 Stream b d W matchin
Pdack{:t -identifier ; selected from identifiers including said base - agcl:a‘t
1dentifier and said second packet identifier. P



a predeterm ned base packet identifier for identifying a first datastream
of a first program a second packet identifier of predeterm ned offset
value to said base packet identifier for identifying a second datastream
of said first program and a second progessor for capturing packets of
said first program by capturing data w th packet identifiers matching said
base and second packet identifiers. In accordance wwth a third aspect of
the present invention, there is provided in a systemfor receiving a '
digital bitstreamrepresenting video Information containing a plurality of
packetized data prograns in a data format including packet identifiers
that identify indivi daalccordRh ; Ladi Vi | . cketized dat astreans
associated with a program adgg}g@g?S@ggﬁ%cg#%gpgesgﬁrl%%@& responsi ve
to said bitstthewgis pevidedping systenpfogeeniving aidisital hitgreaat jepresentigudi ng: - a’
predet er m neqdihas S iolpd forof,dgad) f0d ng . a...f1§s atastreai of
a first prograny &ggg%lg%:? '%Ehtgl-ihgi&tfﬁlggﬁg#y.ﬁﬁr g Cg?té%%(! eé?ntgng 3% 308t
val ue to sai g base pacKet. |(?g] 1{ing, Begkel jdentiticrs, ghat JeepHly Wddixidealanm
of said fi rst‘b%{?gj?gn?ﬂ-;éP ixidupl, pagketized ndatestreans assopiatesd ewitterai ned
of fset val uPresraiBi dappar@tpcrempraangi fier for identifying a first
_datastream of : aaséashgrpresguanyesponsbia toakslid ibistreatd SRir capuing | ess
than said speemtn ofhbdd nfbHRatiand ifcladpgessor for capturing packets of
‘said first program by ,Yga. i Q‘§ -kdentifi.grs, ..nat chi ng
sai d base anﬁr&e%%[nﬁaﬁg%%gﬂ #ﬁ;eagg%g kgﬁaﬁhgéggggaﬁ’ elﬁf?ﬂfg"ﬁod’rt h
aspect of the present Tnventi r1,lr !;?egrlag_l, rovided in a system for _
receiving a digital bi ?‘s?‘?“é’ﬂ; afigier of predetermined offset value
-+ ) to said base packet identifier for identifying a second datastream of
said first program;- and R
2 second processor for capturing packets of said first program
by capturing data with packet identifiers matching said base and
second packet identifiers.

In accordance with a third aspect of the present invention,
there is provided in a system for receiving a digital bitstream representing

yiﬁco ,iufo_rmation 'contfii_ning' a plurality o.fw packetized data programs
in a data form-at -m.cludmg packet identifiers that identify individual
,programs and individual packetized datastreams associated with a
program, apparatus comprising: : S
@ -processor responsive to said bitstream for capturin
guide int‘or_matiou including: ' - 'p & _program
o ~-a ‘predetermined base packet identifier for identifyin
fir_s't datastream of a first program: S : e
V.a-' second ‘packet “identifier of first predetermined offsct
. ) -value to said base packet identifier for identifying a second
' datastream of said first program; ' .
2 third packet identifier of second predetermined offset
v?lue to S?ild base packet identifier for identifying a first datastream
- Of a second program, wherein said first offset value is less th id
second . offset value; and _ | Joss fan said
o a pr(c;cessor tflor capfuring packets of said first program by
capluring data with packet identifiers matching said ba '
packet. identifiers. I © e and §econd
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[ [ [ I ni [ f packetized data prograns in a
éészofgpgg{n?%é?ﬂd?ggtgégLQ? ?dgkg{?!gﬁg ?ha? identify individual progrags
and i ndividual packetized datastreans associ at _eg Wi ;Poﬁmf{ggr?m rgsgg'ﬁlgg
conprising the steps of:. capturing program guide ir rmacion 1
to said bitstream said program guide um_‘orrra_t:co_n I nc ufirgi fogram a
predeterm ned base packet identifier for ]lcdent | dy![ n?maned offsgt 190 m.a
base packet | dentifier value for i dentifying a second program . matching
32?:8:2&?% sI \C/]IvietnthI p;grke;/ai gent ifiers selected from identifiers i ncljudi ng
capturing said mat cha coranea B B3R ERE: ot REB Sentdb igongr am data. 1 n
capturing said nmat | dat Pl ! _ _
acgor dance wi ﬁhﬁralﬁprpvlqdeéspesjyst@ﬁ fd)m?qw?gmglwg%rﬁﬁ?eagnirerlfrm?megoS provi ded
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i ndi vi dual pad¥egrazgy @é@a@%@lﬁmﬂbgﬁ@kﬂaﬂ_@d datastzanpy agrsaciated o
conpri si ng. t;ﬁ'@osltaap,s;apm;thadt uonrm;ﬁnggttwnmpgje,ﬂ.pf ormat i o_n i n. -regponse
.to said bitstreancag@irthgrmegtaing Yhiide i}i@mihbgnmnpéﬂﬁ[{ggi “gaﬁ%gt e of
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first program a seco gﬁ?eui??hgr‘iug pr.ede ed of fset val ue
?o sai d Easg acket ide%t__?-?l er #or cl:(getfﬁsie.f P e'alg‘see_ Tdenddeatifyion asgl d
first progranﬁ gtncprr?&fﬁ'ﬁ'i'ng data packets with packet identifiers selected
from .identifiers incladicsgndapacket ddentifier havémg 4 evalandofai d second
packet identiPiedletermiged offset to said base packet identifier value for
' - identifying a second program; '
.maiching data packets with packet identifiers selected from
identifiers including said base packet identifier and said second
. packet identifier; and
capturing said matched data packets to provide selected
¢ program data. o '

In accordance with a fifth aspect of the preseﬁt invention, there is
provided in a system for receiving a digital bitstream representing

.:vic!eo informaﬂon containing a plurality of packetized data programs
In a data format including packet identifiers that identify individual
programs and individual packetized datastreams associated with g
“program, a method comprising .the steps of:
capturing -program guide information in, response to said

‘bitstream, said program guide information including: |

a predetermined base packet identifier for identifying a
first -datastream of a first program; :

a second packet identifier of predetermined offset’ value

to said base packet identifier for Identifying a second datastream of
said first program; and N :

matching data  packets with packet identifiers selected from
‘identifiers including said base packet identifier and said second
packet identifier; and . : S

capturing said matched data packets to provide data packets
of said first program. : |



capturing said matched data packets to provide data packets of said first
program 4c¢ BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES *I and 2 are
illustrations of a typical transmtted 30 data stream from a transponder
in" accordance with the invention. FIGURE 3 is an illustration of a

' program gui de screen display in accord§nce with the invention. FlIGURE 4
is an illustration of segnentation of the master program gui de and speci al
program gui des in accordance. with the 3 5 invention. 5 FIGJRES 5a and 5b
are illustrations.of programdata -structures in accordance mnth the
invention. 5 FIGURE 6 is gge:\.b
transnlttlng/rece|V|ng sy. Ot 11y < ’ FIGURE 7.is a
bl ock di agram of. the I RD receiver unit. FIGURE 8'is a bIock di agram of a
portion of the | RD FRFGRES 1Uhd Pfark! fﬂdiﬁ%tﬁnan@kz gticﬂehﬁhénutt&ep
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into each recej verFIﬁIﬂRESSrBt hrrillustrdtion- bﬁeaj@dogmmﬂguidﬂessmal displayl 5 .
conti nual I'y Orineaé@oﬂdaﬂﬂépmerthc Tﬂi‘ﬁehﬁ'oﬁv' sion:program sel ection - .-
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.which relates tele @ﬁﬁ ?oﬁr %aﬁﬁlsp'ggont Rglsregg}egﬁnona gg@ﬁdwms a.

vi rtual channq)rogtmbeguidt laaddspgdial) qutogramhguidesein -acaorilance owitht |tbe1
aIIocatungSV|qPq@htﬁﬂpnnels t'o transponder 20 frequencies.and to a-position
~in the time-multiplexed data stream transnltted by a partlcular .
transponder.” {n-a systenlaccordlng to the subject invention;:it is not
possible to tune any channel .until - ' o I




the first master programguide is received fromthe satellite, . because
the receiver literally does not know where any channel is 25 | ocated, in.
terms of frequency and position (i. e. data -time'.. slot) wthin the data
stream of any transponder. The concept of virtual channels allows

al l ocation of virtual channel nunbers by, category, such as, sports,
novies, news. This realization, in turn, allows for active and inactive.
virtual channels. That is, ten virtual ghannels 30 . assigned to  sporting
events on a Saturday afternoon, may be inactivated after the ganes and may

provi de. enough ban@YGEURES t 9 aRdPER dre pg s[ne%iao’ﬁﬁ gf twent vi e channel s.
a

* Thus, the. yser has, the perception 2channel s
than, in fact STUCHHES In Agce et Seith thet daveion.y, by t he avail abl e

bandwi dt h.5 3 5 AnoFHGURID s atM@cEQﬁﬁ%«nCﬁf ¥isajdife Channels allows tine-

mul tipl exing |t alloms a6 teIeV|S|on
program r equi ?{ar?gﬁﬁtt ﬂ&abp%\%ggh & t%pﬂlet lﬁbje’éﬂ@m) to "borrow

bits from.a second bﬁ’napbbgk Bramn ofhthesIRB teceivepanidgr whi ch does

not require as gr eETGBlRB)QHEBNaOBchlchlﬁ t@g{; the .

avai | abl e bangw, dﬁpﬁ"%‘ﬁaﬁ?g@% ans Era%Zrﬁc%. e reamﬁ ocalgéd%cﬁ’sveﬁeeded,
anne

from one1 I rtual ant ageously, the systemis totally
flexible®i'h that - 10 any program nay be assigned, or reassigned at any:-

mast er program gui de tmmgg RIPTION O6RYHE PROBTGST or data tinme
slot, in a fashion V\:hl corH)I et :é_r‘b_ﬁ T tO the user, who sees
|§‘1 ée%fnéy ity HegtionTmesessaryie toor obl em of

only the unchanged pro
nul ti pl e fail Eleey éﬂnsﬁb‘oﬁmdﬁbﬁmannbprsgllamchsmbhcﬁlied]l? ﬁrb?rélﬁﬁfede‘{ﬁ% bei ng-

n of the -
Al zg,f;;f,;ﬁ;?%f St e bl R o
tine slote {pally rﬁaF]E’ Hgnsp pro n&aqumnt grogrenuwlentrdh mast er
pr ogram gui deinfermation e¢aanpsises anset tofedaranknown as a Master Program
. Guide (MPG), which relates television program titles, their start -
~and end times, a virtual channel number to be- displayed to the
) - user, and information allocatmg virtual channels to transponder
20 frequenc:les and to a position in the t1me~mult1plexed data stream-
_transmitted by a particular transponder.- In a system’ according to |
the subject invention, -it is not possible to tune any channel untrl
the first master program guide is received from the satelhte,
o 'because the receiver literally does not know where any channel is
_"_25 -located, in terms of frequency and position (i.e. data “time - slot)
o _wrthm the data stream of any ‘transponder. The concept of vrrtual'
; channels allows allocation of - virtual channel numbers by category,
such as, ‘sports, movies, news. Thrs reallzatron, in turn, “allows for -
S active’ -and macnve virtual ‘channels. That is, ten virtual charninels
S 30 -_ assigned to- sporting events on a Saturday afternoon, ‘may be
' P -mactlvated after the games and may provide enough bandwrdth. |
Lo to] support for example, twenty -movie channels. Thus, the user
’ has the perceptron that he has many more channels than, in. fact
'could bc "supported srmultaneously, by the’ avallable bandwrdth
35 ,Another words the concept of virtual “channels allows time- -
L ‘-multrplexmg of the system bandwrdth Moreover, it allows” a- s -'




20 all transponders with. the tel evision programvideo and audio data, and
is repeated periodically, for exanple, every 2 seconds. The nmaster program
guide is not encrypted, and can be used by the receiver inmediately after
bei'ng received and stored. The master program gui de, once received, is

mai ntained in a menory 25 unit in the receiver, and updated periodically,
for exanple every 30. mnutes. Retention of the master program guide

all ows instantaneous television progrdam sel ection because the. -necessary
sel ection data are al ways available. ' If the master program.guide were
to be di scar dédevisianeprogram requicingelgeedter baldevidgi 0@11950%6‘&1 30 then a

del ay. of at.sporeif EvEntySEPMES NN %igefﬂid?ﬁpéirsge%m\g\%ir Tevisiaf PeBEIdhs coul d

gui de was sacqui r&d, ore any further televi

be perfor r?e’d%stﬁ%&%ﬁgaﬁgw ndse whighs does Reip A¢uireofast geewtmat t i ng

hundr eds of p'?%”é!ﬁﬁl (suelh g5 agt'tatk nshov el Unlgus? the "Refille ﬁg’%&ﬁfdﬂces' A
service is dedf megivegr eﬁaasﬁn@cfpeggrgénlggﬁgﬁ%ent such gs a video signal,
an audi o. si gngl. g I oseil' capt | og si gnal, . 35 se 1 fromnenadi ng
execut abl e corrphuta r&}f’r‘gﬁ@;- AN%Ren - appropriate receiver. Each service of
each programis i.denti fAcanfagaouwsiyniiyie Miiem dentjfier
(SCI D). Tioe iaiyopFBitapn fagr b?r%ssri%eofct |yve sergv% es ?Qgﬁbé%sﬁ%nttb%td in
packets of %gﬁ%eterm'n Y nmount s dath(EAFIEneB R IR NaAsEs each packet
i ncl udes an ¢ U FUGo AADSHUEHORh M 10 gy Aranspordantort dap Afmé

typical data siet danef fashiamawiich #0 coRbléfe ﬁpﬂﬂﬂﬁeﬁt!tﬁ o r’IZr‘}VlHEl:'IGFJFgJ]éE
wh i n FrGiRET!

indaast ¥!DInga|seeﬁﬁﬂgqeg%gééﬁesgﬁfagﬁlﬁ Stg ?(Ieﬁsnéjs ‘ﬂ?ﬂl‘%]h chpanelonpthent s of . a
pi ural i tﬁ of ?Eﬁaf?r@ﬁ | p£| wltpien fai o r sanspondersichh eBe byol@edi VAfhout
t ransponbér . t_h%mi@_ersemt' beirgy ta®Fdre a4k Y l'ldsk%céﬁi@écfrbgts r@%&fyse'nt it
conponent.s Ofpe?féﬁhﬁﬁl Fed1BOEY S U @gggéﬁ%%&:or cxaimle,  oh dentitied
as = Vi, Al fl?l?ctiotx)lihgrg'gggsgndcr\sﬂ ‘(.jv . ’ ?meapr@gmms b
__ ctionin ] ith unused data time slots, and by
transmitting .2 new program guide to the users.- |
. _ A ma_sfer program guide is’ preferably transmitted - on
20 al transponders with the television program video and audio
;fdata, and is';epeate_d periodically, for example, every 2 seconds.
The master program guide is not encrypted, and can be used by
.thre r_eceiver immediately after béing received and stored. The
..ma.ste.r program guide, once received, is maintained in a memdry
25 unit m the receiver, .and updated periodically, for example every
?O‘min_utes.. Re_t_efntion'_ of the master program guide allows
.m‘_st;s_ntanepl.ls_ television program selectiori because ‘the . necessary
selection data'_ag' always available. If the master program '.guidc
were to be di_sr_iarded -after using it to sciect a television prégram
30 : t,hen. a delay .of at least two -seconds would be incurred while a ~’
'new_ progra_m 'guiQe was acq_uirc_:d, ‘before any further television
program selections could be performed. A
‘ r Asfv noted above, the ‘system is capable of 'transn"xitting
lhu.nc-lreds of,_‘progr.ams. ‘Q_E:a(:h program may ir,tclu_de- a number of
35 'services. A service is defined herein as a pl_'ogfam éomponeﬁ't;
: such as a video signal, an audio signal, a clbs_ed Caption signal, or



program 1. .
components of a particular programare shown grouped together. However, it

i s not necessary to group conponents of a 20 particul ar programtoget her
as indicated by the packet sequence in the mddle of the string. - -

Mor eover, : _
particul ar order. The string of packets shown in the. |ower portion of

FI GURE 1,
3, plus packets representing a programgui de (packets D4). It. is inportant

to note that ather ciuta, oﬂchﬂﬁ:?;@m@mmgl 86mp h&;re?f]@%&ﬂesb Pd’Fh ram.

conponents a

n the upper line of the string of packets, the respective

there is no requirenent to place the packets of a string in any

represents three time nultiplexed progranms, prograns 25 2, and

respect|ve

{
fhj;rp\f?% %@t el udeEg‘\'/hvI IYics of Pash pBInmam ds ideotifieln Fl.GURE

packets ar.e

.. The p?efu Arunigye &ﬁ!‘/&@aﬁﬂmpomw@mtiﬁﬂ BSCID byts ﬁ%%'a?g Ry five
f_| el ds, four fof th\ohr&slpecﬁ{fé sérvlb@serg tﬁt SZ gsi nd one bi t
field. (SCID) tcg‘z%’load nco alns? & imformati.on to be
received an ?%8 data(egRel 30 bﬁeekeami aaghppatket

i ncl-udes a I-lbﬁ:ltudps iaqr iSIGILY |ordn:bspB)1d1 to the Mfé@ary field (BB), 35 vvh| ch

|nd|cates boundari es.

(CF),

field (

conpri ses pad

h b field
sehfifioh SFE% ShIAD 455 S¥am Fambione: o6 1-bi

& h mdl cat es @;t er_ or not

f’ ¢ dfAnspanderscls fhewn' thFIGUREoL, dodca aypiaang:dceae frémt o be

used t o ‘descithatbdata stsanmmiblshdwn neﬂoamE Q”dlﬂl E_T(?%E The emai nder
i nc € e’rror

- of the acke I arit
bits aBpendg)g;iQ iéé%éﬁgsf nglfﬁypgglgﬁtﬁaﬁ & © N%E‘t’%?ntﬁr@@?am guPde Y

iy ol sifferent ﬁabwesioaspttrgramdtrahsmtteans g gashgned a

speci fi ¢ SCl Danspeider10 Backagoqngpqguggoq‘gg??%qq% d““%%&e,? &SOIS%E‘SSM

CSSWwnseg,

conpri sepsfo tial, bl S dat a _‘
5an§6 gﬁfﬁ? bf'a %%&C’ﬁ e 1, Prograg-i bE@rt@tmpchmkeEr progr am

‘gui de typi cafdspti

25

20

Kk 28c¥ 1 A byvand , represent video, audio, and data for -
program 1. In the upper line of the string of packets the - '
respective components of a particular program ‘are shown grouped
together However, it is not necessary to “group components -of a

_partlcular program together, as indicated by the packet sequence

in the middle of the string. - Moreover there - is no requlrement to

place the packets of -a string in any particular order. - .
The string of packets shown in the. lower portion of

FIGURE 1, represents three time multlplexcd programs, programs

.1, 2, and 3, plus packets representmg a program guide: (packets

D4). It is important to note that the data of the program guide -

'_1nterrelates program components and virtual ‘channels’ by virtue .

of the SCID. The respective -packets are arranged to include a

R , - prefix and a payload as shown in FIGURE 2.. The prefix of. this - |

example mcludes two 8-bit bytes comprising five fields four of

_ '.'whlch are l—byte fields (P, BB CFCS), and one 12-bit field (SCID)
. The Payload portron contains  the actual mformatton to be recelvcd

and processed As shown in FIGURE 2, an exemplary preﬁx SR

35 includes a 1-bit priority field (P); a 1 -bit boundary - field :(BB),

2 ,_-.whlch md1cates boundanes between srgmfncant signal changes, a
N -.1 blt fteld (CF), .whrch mdlcates whethcr or not the payload is -



[ hedul es for 15 four,
les for the next two hours, but may include sc
:?QEdgr ei ght hours depending on the size of the nenory 3:ggcazﬁgréoi§tg{go
> : L , am g ’
in the receiver. In addition to the master progr i de, | e i

Lﬁovided one or nore special program guides (SPG),h gOPLSFPBPgtﬁgd}E:FBS;ng

ch as, for exanple, television program schedu _
g?;ﬁi 33 hours. That is?pthe master gui de holds all |nfprnat|pn_necess?r¥n
for.selecting current -tel evision progrgrs, and the_speC|a!dQU|deZ cont a
i nformati on about future television prograns. Special guides ar

down oaded f rsurunbledsai of i Fiskd (T SehiAkifCages Whicn” S84 " OO0y
e L0 1L SERERBIAE. 19 SO e o deigramtiors romi 1y
dgient o & pAsioutisans  or2-bit SCIB) "Miet kermairides e {5 Pckdid ot
current ”“’”be"?"'ﬁf’ﬁmmt?f‘ylﬁggp%?n“;q‘a%y?é‘?glﬁﬁ ?l | cofé PRIy BRch. range
From 30 100 PHRdEEGEE Tes gt Sl s, paslead dtaxcnpi ary all ocation of
virr-t ual channel's to sedwemaster: peogtant rEuid@r eompriges Wﬁﬁ%ﬁgggc ats tegiem
discretlon. dorkRReaPsy HeMiddibd e i 6 lnsh Bl b NGCHE S0y, Spect 2l
gui de, ;ﬁﬁ”%‘%@@#@é’ﬂﬁ P001” ' A bmasgsr rogrameguiss omfiseF| GURES 5a and
gg show pr 6§%saquetuia:l.blbcks1aatftdaea ddsigriageds WWEGM, A | ls3pf ansm ssi on
5 Ma | qck of 1} e “aster: program
spoiem yote csmni, spamety 8 Wprigat WAoo Hner proven
Phtoo cegments, and th  riAtier plogsangids. (ypicabticiinciude} RiGgsRm Cui de
Dat a (iAPGD) ' ?bbﬂml?gMI e ﬁlﬁeﬂf Q?J@?ggfﬁ\;g,ﬁua a)V‘lgi'ng éile'r Q&geéiinﬁ?sorfoh e., the
s cu £ VIS A BT o, et e o esmanorscr o 11
respective, 4Ug slo stangelt in the receiver. R addition to the master
‘ .~ Program guide, there is also provided one or more special
program guides'(SPG), containing additipnal“data, such as, for
ex_ample, television program schedules for the following eight
20 hours. That is, the master guide holds -all .information necessary
' for selecting current television programs, and the special guides
contain information about future television programs. Special
- guides ‘dre downloaded from the sat_eliitc as needed ‘and -are:not
_ . retained in memory due to their largé size. As shown in FIGURE 4,
25 both the master program guide and special program guides are
T partitioned into a- plurality .of segments or pbrtions (from 0 to 15)
- with an index "nseg" indicating the current number of segments .
comprising the special guide. Each segment carries program
.. information for one or more virtual channels which'.l".range from
30100 to 999. FIGURE 4 shows only an exemplary allocation of
. virtual channels to ségments, and other groupings . can be made at
~ the discretion- of the operators at the satellite uplink center. Each
.- special guide segment includes two sequential blocks™ of data,
-~ CSSM1 .. . CSSMnseg, and PISMI . . . PISMnseg, also to be .
- 35 described below. . .. L



[ [ [ [ to. ratings and thene of

ck: contains programinformation relating :
nggr?! gul ar televisi gn program The APGD ﬁl ig I ncl ggfisveangrrggra?u%le?g

iati [ [ ts wit resp , ,
map associ ating special guide segnen h espect| ve names, numbers,

. The master guide and every special gu _
gg?vitZEGZegrrent Map (CSSM bl ock and a Pr ogram | nformation Segnent Map
(PISM block. The CSSM descri bes i rtija: c{]annel S E}:ngel ﬁﬁnl)left | ggd type)
[ [ as to channel nane, 20 cal etters,. c ber, ¢
\IAmgLng:_Ieoinh the corresponding segrrent9 The PI SM bl ock contai ns |inked

' ' tle, start tinme, duration, rating,
lists of programinfor such as t|
and category, that ar elgﬁf’]bg%cqn (ﬂh@mq:irogmnrddwckttuuﬁﬂ%@ of

correspondl ngﬂ@hahhpbttaatcﬂhltelltcmsﬁmmﬂt %ﬁem(csﬁmangé% 8%8” i ons

eferred
K|
(o i ntne T orp gt (o dhear e T hemelg: srogtam e@fiec‘fwggngcezﬁd That
s, many p0r11n? ten about mdaag'tltmmged thevehanmel s@d ag 30 pur chase
concern functsegnsems,handt then nhibey bt &Qé‘%@ﬁer“ nﬁ&%@&g} EZ&%O EEAcor . -
el ecro &t e%@.ﬁ‘s. m‘i‘%”%b@%)? bjock; aRtains s progsnnguidectmponhich a
zge(ra;t i on of indifates cwhi |SP¢I‘IELal derogyami ggltle sg%ﬂitn't@fe&ere &ef;?ﬂ@mfgﬂt ol
keys, nol Oshaweir t6caidi O(Ii“é ofy hﬁar?%: : hag ScrgygBEﬁyp key. of the
fg%?eniotr\[]fol gﬁ'@tgf 3 ‘ﬂré@sa’ﬁf Pscgf resp@md/ejs@gmemuson'mife the
cursor is evaﬁtBGﬂ%dleok centaim program iabsyiRaion Y14, rt@@aztirrxggn%gqer
i nformati on. tﬁerﬁ‘é §f‘%arﬁcﬁwgﬁwsloﬁngmg%gmnOt’lehe APGD° also includes

a program guide map associating special gmde segments w1th '

15 respective names, numbers, and types.’

The ‘master- gnide and every special gmde contain a
Channel to Service Segment Map (CSSM) block and a Program o
Informatlon Segment Map (PISM) block. The CSSM describes _

_ virteal channels (e.g., by listing information as to channel name, :

20 call Ietters, channel number, and type)} which are in the |
eorrespondmg segment. The PISM block contains linked ‘lists of .
program mformatron such as, title, start time,’ duratlon, rating, and
category, that are on each virtual channel described in the
correspondmg Channel to Service Segment Map (CSSM)

.25 " Relevant portions of the data structires shown m
" - FIGURES 3, 4,"5a and 5b will be referred to in the- followmg
descnptron of the program selection process .That is, many
portions of .the 'data structures shown in FIGURES Sa and 5b
concern functions ‘other ‘than vrrtual .channel ‘selection, such as’
30 purchase mformatlon and ‘will not be discussed. Referrlng to -
"FIGURE 3, a user selects a television program for vrewmg, by .
movmg a cursor (via operation of remote control up, down nght'
- and left, direction control keys, not shown) to a block of the’ '
- . 'program guide  screen display which contams “the name of the "
.- 35 desrred program When a SELECT key’ of the remote control is.



program gui de and special programguides are divided into segnents (which
may be as few as one segnent or as many as 16). The ;| owest virtual
channel (100) is always allocated as the first channel of seg (0). Each
segnent contains channel and .10 programinformation for a. defined nunber
of virtual channels. Upon deriving the virtual channel nunber fromthe X
and Y cursor position information, the virtual channel nunber is used to
point into the proper segnent of t he g rticular program guide (either
master program gui de, or a speci al @ram guide) to 15 retrieve the

speci fic channel information and program information. Specifically, the
Channel | nf oP¥&Y5edn gﬁl ?“rfé'é@o?‘dén‘i?rﬁ’ ROsEtiOEIN (tih vasdr iD eSaluated Segnent

Map). are a fideeivel eniguhl athannel enide gprolpyins tane ﬁﬁﬂfrﬁhﬁoﬁUCh items as, the
nurmber of5SCIDs in - us 5( I %ﬂ o, and. Vi t he channel =
transponder (Chan 20 X%nd%ly&wﬁqh ﬁjd{lnﬂgaﬁrﬁ“gﬁcﬂ@vﬁaﬁe (Thagter
typically fodf® ’@I‘?&r&‘é‘ &r a8d special poogras gwides t4re tinnldedl mtogram

!nforlrration Semgntsdéwmcﬂo %Saﬁr&wﬁra%CbﬁeCs ghﬁ'i\@ n(C) it
is only reqyise va ue rogram
i nf or mati on :l,rkli?:I u e(e i&pﬁﬁ b Xﬁabﬁ #HHayes B‘iﬂ‘ﬁ%a& e 25 nurber

of thirty m biiskchppmel of SGBC(Q)L es‘iaclhheegmetm ooataegmrchaﬁneleand dr ama,

Zpﬁétsreﬁammgraﬁ“d“mﬁﬂw e hnﬁ‘éﬁi@?ﬁ’éﬁﬁ‘%t il WRRGRACT T
s S
audi o and-vi (‘P% N ﬁ [pnéqﬁ% ngl dﬁ%‘ﬁh"rrc r‘l!)et hgcKeanddYr rom the 30

data stream FRESOTvResitiop niltﬁ%ﬂlat!@ns phed mrtuaiy chammslnnambcheisdakad packets

for the proppoufBCir[io(a% r@pep)s@g;mt :TEB*‘E‘{“)‘“ JF%"B@H‘DE'%I% thelf t he

SCID of the IS nH%te{recel ved: dat packe desired
tel evi S:a'dg program a Bre&afam, &‘H *pPBg?a’Fﬁeé’éﬁ derograghaaidehdo dat a- packet
i s routed’t oTetHever Hyerspeaific cmnngl omfssmlagoaeendopﬁogﬂm{ he receiver. If,

thle SC D of-, imfonantionul SpeéificdlRs Kk - ¢¥RnPP BN hh?CBCII{%c%;dg hg des red
tel evision PHAIEABM (Channel to Service Segment Map) are a fixed length of
‘seventeen bytes and contain such items as, the number of SCIDs in
~ use (typically 2, audlo and 'video), the chanmnel transponder (Chan
20 - Xpndr) the channel number and short name (ie., typically four
characters) and a pointer into the linked program information.’ In
order to access any specxflc Channel Informatlon (CI) it is only |
requu'ed to repeatedly add seventeen to-a base value. Program
| information includes the start day and time of the program, the .
2_5 'number of thu'ty minute slots it occupies, ‘the theme category (i.e.,
: drama sports,  comedy), ‘and parental rating.
' .. Once the channel transponder carrying a desued -
'televmon program” is tuned, the data packets containing the audlo
_ and video mformatlon for that program can be seIected from the
| 30 data stream received ‘from' the transponder by examining the data -
' packets for the proper SCID -(Service Component Identifier) 12 bit
) code. If the SCID of the currently received data packet matches
~ the SCID of the desired television program as listed in the "
, program gulde then the data’ packet is routed to the proper data
35, '_processmg secttons of the recelver If the SCID of a particular



as listed in the program guide, then that data packet is discarded. 5 A
brief description of system hardware, suitable for inplenenting the
above-described invention, now follows. In FIGURE 6, a transmitter 601
processes a data signal froma source 614 (e.g., '‘a television signa
source) and transmts it to a satellite 613 which receives and
rebroadcasts the signal to a receiver 612. 10 Transmtter 601 includes an
encoder 602, a nodul ator/forward errﬂ corrector (FEC) 603, and an uplink
unit 604. Encoder 602 conpresses . encodes signals from'source 614

according to a -ipredetermnined EG, MPEG is an :

i nt ernati onal ‘g%ﬁ's 593 $¢&I‘i qg; gfégve@ utedeVERiSa, PIegI8up of t he
15, Internatlwdistsi anddmjs)roggmlgmdepnhémrthaodhda reaekes 4ot @iscardeal

novi ng pi gt ures and assgc taee d or. dium An
encoded’ s%na] from unlﬁtg Eﬁg{e?%&gﬁ%a]nﬁ g? %’3&‘1 t'?h{‘g%rFFoﬁ‘\’\ég’ieEﬁ :
Corrector (FE®PEmentfg ¢ eeﬁ%‘tﬁqdewrebe%ngnantlon,t mowsy riotloyes.r edni on dat a,
and Quat er nar FIGURE: 65 ftranéeitap G0IPProcaToes! laaligh sig@aprmﬁes sdggpal onto

B d R d S I ock di
performed ﬁéﬂ"r SR o0 IbRRTon YendT tiro8) AR REhiE R ctvp pesaeiting
encoded si gna$l3 owhichere¢aives mad webroadbasssohes signahetos agreadeiver $122. 5
sel ect ed IQPOQI‘?dihhﬁttle?CSOI' L1386 ad Nedddider eE@@d'am%ﬁ{adu ﬁf(%l’&aﬁ'dmg’

operates in two nodes, e chan capacl ransm ssi on
pover, or traf&fy SOFEKtor, &‘%ﬁg &%o é‘HnBPHB p‘é‘t‘?t@p"f IE\“QQ@rfﬁ‘?%t node;

satellite 61300mp1&51seatan‘deIe;lcode&nsrgﬂats ﬁmheeancehﬁmeé&o@dme%V@t ts each.
In the secon I 1 3 channel.s 240
% gﬁ’mﬁ étéﬁ(ﬁn’? ﬁfc Qs | ) r ecel veg§ ﬁp ?%‘T‘ﬁt{a

watts each. rom.sa dISh
605 coupl ed tsaaﬁiﬁr%n?avelspea By- @&l Mevlsst Piggpra disqieve Cup 0€|the
i nt er f acé SdeVinternational eStanidapds OsiBNzAIGN fRCebded) re ‘prBQéiﬁhMS

i nct udes a de,ggdmééﬁg{“ll—?gg e A a@%ﬁﬁt{eﬁ%hﬁ?omst&%d %n ngF(f) decoder 607 to

denodul ate the storage
An encoded signal from unit 602 is supphed to

modulator/Forward Error Corrector (FEC) 603, which encodes the,
.. signal with error correction data, and Quaternary Phase Shift Key
. 20 .(QPSK) modulates the encoded signal onto’ a carrier. Both
convohmonal and Reed- Solomon (RS) block codmg are performed
in block 603.- : '
_ Uplmk unit 604 transmits the - compressed and
, encoded signal to satellite 613, which broadcasts the" SIgnal to a
-25 .selected geographic reception area. In this embodnnent satelhte
| 613 operates in two modes, which trade off channel capaclty for
- transmission power, or transinission. -power . for channel capacuy
. In the first mode, satellite 613 illustratively transmits sixteen
~ channels at 120 watts- each. " In the second mode, satelllte 613
.30 vtransmlts eight channels at’ 240 watts each. o Coe e
o - The -signal from satelhte 613 is recelved by an antenna
- dish 605 coupled fo ‘an input of a so-called setutop recelver 612 |
.(i.e., an interface device situated. atop a telev1s1on recelver) _
S Recelver 612 includes a demodulatorlForward Error . Correctlon
- 35 'j(FEC) decoder 607 to demodulate the signal and to decode the
error correcuon data, a mlcroprocessor 606 whlch operates

s



error correction data, a mcroprocessor 606, which operates 12

I nteractively with denodul ator/FEC unit 607, and a transport unit 608 to
transport the signal to an appropriate decoder within unit -5 609 dependi ng
on the content of the signal, i.e., audio or video. information. Transport
unit. 608 receives corrected data packets fromunit 607. and checks the
header of each packet to determne its routing.. Decoders in unit 609
decode the signal, and renove added jtzansport data, if used. An NTSC
Encoder 610 encodes the 10 decoded signal to a format suitable for use by.

si gnal proceﬂnemn ely ouiths demoduddte n n..receiver
611. FI QU %:I_atl)}%ﬁﬁ‘g magsr a#%stg(%@ Mi}g%%ﬁp%ggﬁ bﬁﬁ{z '?

recei ver S em | nc 0 tAPRRAPRSH d Qﬁﬂecr within Theit| RD

i ncl.udes 2a bbP@t idependingc badthey cantent cof mmsegm is. aalﬁﬁ@dﬂ'@d&f unit 735
for tuning. mnﬁm i.el ePragi S a of a

m cr ocont roli} &k 3‘21?0 rﬁu cr? Ebi é gggﬁ:g; g&% el rﬁo?r#acesdagété\%c % he IRD
and a tel ephone W \9?9 adeh A nfaciy pagketde ndathrmimRD and a
user via an ERIPUKRE. 7Il'eca)ddrd3envmn 60% &Eﬁﬂ@ﬁﬁe%lgﬂéledhé'&mdﬁce' ver via
ol Ty pot eaBeandly du, "‘e“ag"‘“’%rﬁﬁc BREo? 610, Faeptfhece and-

finall Yq Pet he 1 uni't, an user Vi a

transport()b ny%geal?‘é\g@? itAg? nfoRmap suitabie: for lﬁ@nbﬁuiilanolr/pmsamg 807

acqui res, dernghitsaiesy saa:mﬂaidobﬂ&?tdfmisudﬁtrateﬁeﬁﬁﬁin ¥edeiver $135 received
from antenna dish M pltgk [ r 834, . a %aternary Phase
Shift Key (%RS@ gg_rﬁ)(ﬁ af o 5‘9%489%({1%@% SO8RIRS LH"F PRSI EYer . 836,
a de-interlé€ ¢ ’&ﬁﬂ“&rmmsw@mg(m deomeranm,a dish of
convent i onalynitigsf gn TheaIRBnigiedudss aShbRer. 7¢7 qncfﬁuﬂ?g § an input

igg?% iggmaardgg%ﬁlﬂo‘? humtﬁ?% Ofg?gﬁlﬁ%f\?ar}ggﬁ » §esl51‘“fsl"€h . é‘i_gﬁs o eCt | on.. a
t uner - 834. -ﬁl'?ﬁg is under’ control of a microcontroller 706, which also controls
the interfaces between the IRD and a telephone network via a
telephone modem 734, ‘between the IRD and a user via an IR link
o 725 and between the IRD and a television receiver via an MPEG
20 decoder 723, a video encoder 721, and an RF modulator 722, and
- V-flnally, between the IRD unit and a user via a- smart card interface
and - transport IC 708. -
~~+ .Referring now to FIGURE 8, demodulatorlFEC unit 807
L :acqmres, demodulates and decodes the data signal which is -
25 - received from antenna dish 805. This unit 1ncludes a tuner 834 a
' : Quaternary Phase Shift Key (QPSK) demodulator 835, a Viterbi
* convolutional decoder 836, a dé-interleaver 837, and a Reed- >
o Solomon (RS) decoder 838 all of conventional - des1gn arranged as’
, shown : ' :
30 - Tuner 834 recelves an mput signal from antenna dlsh
' '_.805 Based upon: a_user's channel selecnon, a control unit 806 (1e .-
a mlcroprocessor) sends a frequency SIgnal to tuner 834, This . -
. “signal cause’ tuner 834 to tune to the appropriate channel and to
S ‘downconvert the received s1gnal in frequency in response to the
35 . -tunmg frequency mgnal sent :to - tuner 834 from mlcroprocessor



signal cause tuner 834 to tune to the appropriate channel and to
downconvert the received signal in frequency in response to the 35 tuning
frequency signal sent :to tuner' 834 from m croprocessor 13 806. An output
signal fromtuner 34 is, provided to QPSK denodul ator .835. 5 QPSK ;
denodul ator 835 | ocks onto (synchronizes with) the tuned channel;

dempdul ates the nodul ated data signal and generates a signal 'indicative
of the quality of the denodul ated si " Denodul at or 835 denodul ates the
nodul ated input data signal regardlé of the error correction code rate

A L e e R
usi ng wel | - KiRMAdalatani §38s. Denodul at or 835." generates a Derpdul ator Lock
gutmr:)m O(r:”digter ol "si gnalt QPSK UEHios‘Ei?ﬂﬁﬁr angs&g scﬁr&gln&é@g {S’rg%éﬁaﬁgnffa' >
s%/orage reg?tspﬁe "t}fcﬁi r‘?ﬂéPBﬁﬂp&%@%gP@% the amodulased dmaodrgraﬂ ed addt a- si gnal
from unit 83Enesates ovisigual dndidatiee bbf tﬁSCQﬁ'ﬁit BF - tl@er@g Ppq835 al so
ey 1yor I DI85 el e etisam N
related to-: 3§$ﬂgfﬁ #d be grzar rearfegtion code rmoei ofe thes irgpéived Var i ous
sour ces1&f dm Ssignais V\Ehhsal:‘odkédnl(ffﬁﬂ%ir ?PEH 'inddlﬂatogu?#yy of. a
recei ved 9HEBNPF€%P§F §E€ﬁgﬁptor U|t b e for_use.as 835 is. .
comerci al | yZaval Qf 3D with Chﬁrmmlb\/\ﬂ ‘
Maryl and (i rfigRal aﬂéﬂlgc|WQitlnl<tn0wpdcclmrq116§,62ﬂémodﬁIht8r5 SJP[F §€am
2l gor hiaPSDﬁ?%méﬁéﬂlw°ﬁ b EHRSY. sfapal (i3 ﬁ?ﬁ%@%dﬁﬁ%ﬁeﬂ\fsf gnal
fromunit 838 (%&Qfg‘@f" ‘538% nis| éﬂ%@lmmi@ﬂnwlﬂh@wmﬁﬂ ﬂgnkl‘,\omd to
Synchromzesupphes)phrsatsngmltmtahemrag@me@gstsl@rmdy{ oéésg order 1o 3
gngf fe rercE) Ir vgla)i dﬁweﬂérﬂﬁdgﬁl@&%ﬁﬁeﬂgﬁﬁ]gn?rom uhit’ §§5 1escgrov1dcd 6todeC‘0deS
RFite 81 decoﬁcr 836. Demodulator 835 also - generates an output ..
Signal Quality signal, which is indicative of the qualrty of the
o ‘signal received from the satellite transmission, and. is related to
20 the signal-to-noise ratio of ‘the received signal. Various sources of
'~ noise, as well as rain fade, may - impair the quahty of a received -
signal. A QPSK demodulator suitable for use as unit 835 is
commercially available from Hughes Network Systems of :
. Germantown, Maryland - (integrated circuit type No. 1016212), and :
‘2_-5 from Comstream Corp.,. San Diego California- (No.’ CD2000) '
| ) - ‘Decoder 836 uses a Viterbi algorithm to decode -and to
correct brt errors in the demodulated signal from unit ‘835,
g Decoder 836 includes internal networks, as known, to synchromze
its operation to the mcommg demodulated srgnal in order to,
| 30 ';effectlvely decode the ‘demodulated signal. -
After decoder 836 decodes and error corrects thc '
N ‘demodulated data ‘signal, the decoded data srgnal is - supphed to a
. de-interleaver 837. De-mterleaver 837 restores the ordermg of -
o the data signal to . its original sequence, and . forms Reed- Solomon I
3 5 blocks (RS blocks) in accordance with known techmques For thrs -
_purposo de-mterlcaver 837. relres upon an 8 brt sync word



denodul ated data signal, the decoded .data. signal is supplied. to a
de-interl eaver 837. De-interleaver 837 restores the 'ordering of the data
signal to its original sequence, and forns Reed-Sol onon 3 5 blocks (RS

bl ocks), in accordance with known, techniques. For. this purpose
de-interleaver 837 relies upon.. an 8-bit sync. word 14 inserted by the
encoder. at the beginning of each RS bl ock, thereby providing RS block
synchroni zation. The de-interleaved sjgnal is 5 supplied to a Reed- Sol onon
(RS) decoder 838. RS decoder 838 decobi®s the RS bl ocks and corrects byte
errors withip a block. A decoded signal fromViterbi decoder 836 is

provi ded to ‘%egggog&th&g"% Ijat jthe cbeginning ®f 7cachf RSdtedier thdgeises t he

proper error prwiding iRS bleckdeyndhirénizatidac odenel Yel ??ﬁ@é@ds%gﬂ%g HS y

de- i nt er |avgkni -~ oder ,83 opera
Thus,. a. dlgﬁ%?&rzrlu???a Fﬁ?ﬁ{ﬂgﬁimﬁsﬁ?@m Sﬁog"sfsgég: has. .been discl osed and
descri bed which al Iocag'gs. cadeyi &3% sdegpdey dhe. RS oblocks sapdneerisctand to
iy aCh | Spretel BB ke, SA! gegded) sifnaf, SLHCVISAN ARG | " @
desired tel es?% onﬁlt r cl)g? an@b;g&aggf’%?"i ﬁahaviﬁ FF&QF“&%X%%% |¥ has been
further expl ‘i‘?‘?ﬂgﬁrag@vﬁs,es thatproper éregr cortebtonndeddieopateaid Aecelde: t hi s
%st elm |tIsD ': hehe daenssipasl, Odeiliﬁtefrfb?vﬂﬁsﬂ?f tﬁ@&ﬁkﬁ[mﬁﬁ@nﬁ%qﬁgi des -whi ch

relate tr e nel s program data poSitio
t ransponder %2‘99 ré%er?n‘}&?% R’/‘?rm"f\‘g’f' channel nunbers. 15 CLAIMS: 1. In a
system for receiving althsgi aatligital stmitirohaapek Setsmigsion 0teknfipf<at i on

: 99tend! 1!

cont ai ni ng aindatolosed ! anpodeabied It PIBGEANE reldliGodbid:ah™"

i ncl udin ket identifiers that '1den
progr a_mfgspg%%_eg%aféggﬁé?rés'??aah% %@96‘8?’5&@@3’.‘9@ t_'ﬂo—&ﬁ _ in the data stream -
2 given -transp_qnc_ler In a way which is completely transparent
to ‘the user, who simply tunes a desired television program by
selecting a‘rvil_'tuél channel.. It has been further explained above,
that the :key to the  smooth operation of .this system is the -
L transmission of . the master and si)e_cial channel guides which
. 20" relate ‘transponder channels and program data positions in the
@ansponder data stream to virtual channel numbers. |



: C aratus conprising: a processor responsive to said bitstream for
: (F:);g?lrj?imngaglroogram guirrge I nf gr mation including: a predeterm ned base packet
identifier for identifying a first program a second packet identifier
having a value of predeterm ned offset to said base packet |dent|‘f!er
value for identifying a second program and a processor for capturing
sel ected programdata in response to said bitstream by capturing data with
packet identifiers matching a packet . identifier selected from
identifiers including said base packdts identifier and said second packet
identifier. 2. Apparatus according to claim1, wherein said base packet
I dentifier value and said second packet identifier value are integral
mul ti pICISABMIST espective. associated program channel nunbers. 3. Apparatus
accor di ng to claim1, wherein said base'packe}( i den2| f;\gr anfl sa;gcgregiozg
' i i fi ' identify channel map packets. 4. Apparatus _ _
' Ito gCIéF;I I d??,i_-l- " gi‘%if’n ﬁYﬁg‘f'vi_ &%‘aﬂeﬁm_iagﬁga@ﬂabxtf@am aepreseating Wi th said
first V{Hﬁ?gr‘ag]wlbmmﬂlﬁénﬂi plwalivy| e packetizad Haempseptadigse packet
i dent i ¥l & dada uforamatt encluding apadkec | iddntiiers aihte SRiaBdy PadiQiddgent i fi er
val ue. pfograppsarasiduindiddadl ngadketizea @hiasd.@&%ae!%sﬁéia‘ée‘?a&?moa& ket
I dent i hrcprausl %ngglmgaidjnﬁ iy packet -identifier value are functions of
"respecti(\% : o &d g&[%ﬂ%n nnel,.nynbers_ 16 6. .In a system_f_pr
recei ving a.didi e?sf bf?s‘;; AN ré’p%@%‘grh‘ﬁiﬂ:a&ﬂldgﬁ (CRPOINRE | BFPEI8AR ai ni ng a
pl uralﬁ@eofm g?@f‘f‘ke’d‘c ' ®&rograms. in a data format i ncl uding packet
i denti 1_1 i ers that? iRfédetersninadi bastuglacket identifier for identifying a
1rst program;
a second packet identifier having a wvalue of

predetermined offset to said base packet identifier value for
identifying a sécond program; and

a processor for capturing selected program data in response to’
said bitstream by capturing data with packet identifiers matching a
packet .identifier - selected from identifiers including said base ‘packet
identifier and said second packet identifier.

e
S

2. Apparatus according to claim 1, wherein .

said base packet identifier value and said second packet
" identifier value are. integral multiples of respective associated
. program channel numbers. '

3. Apparatus acc;ording to claim 1, wherein
e said- base packet identifier and said second packet identifier |
) identify channel map packets. S

4.  Apparatus according to claim 1, wherein = -

individual packetized 'datastreams associated with said first -
_program have packet identifiér values ranging from said base packet -
“identifier value up to, but not including, said second packet identifier -
" value. ' : ' ' ‘

5.  Apparatus. according to claim 1, wherein

said base packet identifier value and said second. packet
identifier value are functions of respective - associated program
channel numbers. : - :



.prograns and i ndi vi dual packetized datastreans associated with a program
apparatus conprising: a first processor responsive to said bitstreamfor
capturing programguide information including: a predeterm ned base packet
identifier for identifying a first datastreamof a first program a second
packet identifier of predetermi ned offset value to said base packet
identifier for identifying a second datastreamof said first program and
a second processor for capturing Egckets of said first program by
capturing data with packet identifrers matching said base and second
- packet identifiers. 7. Apparatus.. according to claim6, wherein said base,
packet identifier value is an integral nmultiple of a respective associ ated
program channel nunmier. 8. Apparatus according to claim®6, wherein said
base packet6i denln fa eystatenfor ireseivivggne| digital phitkteean rOpreXeptngt us
accor diidgot ¢nfdraiatidn cmﬂam;ﬂgsal glirakiey p@sliﬁbkeﬁeaﬂl Hhel prolgyemiss a
Igngpﬁﬁ aOfda'i‘i‘ foradt MAddidy r QHCREL ClaRARE e Nﬂggrxde}&f A@R&Mﬁq&égluﬁccord' ng
i nfor %{B ggﬁ.m [ ﬁaélﬁugflug} é%%‘%&%ﬁ ?gﬁ{s efag"ﬁaa%ﬁ:&r%agn%ﬁ ef for
i dent i PRASIAT,  APPATIIUS A COMPRSIBEf a second program and a fourth -packet
i denti fi er dffifftePEAESAONJGSPORYNe (mn|sadd t bitsts¢am for reppsuoingt . i dentifier
for i demgicami rgpide s exforthadie sinchadingt said ©  second program wherein said
second dat astrea&ngﬁdbwfmlﬁ&dsahgbf anﬂienmnq‘oprgmn@ﬁg njain data of
t he smttagﬁsﬁgﬁpt&da :gﬁ and audi o types and havé the sane of fset
ckdt idénd

.\[;?l);(raa\rlrmst h re:gt c'\tfgrt;gna Elas&; %%Q?igtfcrm'i“ d flf-f%;[:t a‘p sal d second
4 to. said base packet 1 entifier for identifying a sccond datastream of

said first program;- and

_ a second processor for captunng packets of said first program
by capturing data with packet identifiers matching said base and -
second packet identifiers.

7.  Apparatus. according fo claim 6, wherein
said base packet identifier value is an integral multiple of a
respective associated program channel number.

8. Apparatus ac¢ording to claim 6, wherein
said base packet identifier identifies channel map packets.

9.  Apparatus according fe claim 6, wherein
said base packet identifier value is -a function of an associated:
) program channel number.

10. Apparatus acco'r,ding to claim 6; wherein :
said first processor also captures program guide information
including a predétermined third packet 1dcuuﬁcr for identifying a
first datastream of a second program; and =~
a fourth packet ‘identifier of. predctermmed offset value to said
third. ‘packet identifier for identifying a second datastrcam of satd
' second program;
' wherein said second datastrcam of both of said ﬁrst and
. i second programs contain data of the same type selected from video
and audio types and have the same offset value with respect to said
first datastream of said first and said sccond programs respcctlvcly



. 11: In a .systemfor receiving a digital bitstreamrepresenting video
I nformation containing a plurality.of packetized data prograns in a data
format including packet identifiers that identify individual progranms and
i ndi vi dual packetized datastreans associated with a program apparatus
conprising: a processor responsive to said bitstreamfor capturing program
guide information including:. a-predeterm ned. base packet identif-ier for
identifying a first datastreamldf a first program a second packet,
identifier of first predeternmined offset value to said base packet
identifier for identifying a second datastreamof said first program a
third packet identifier of second predeterm ned offset value to said base

packet i der if | for ELE 4ry| Qeﬁr & rot :113“ g&ghmof Bf G pr ogram
wh t ‘%‘ 8 ?%% 9‘?‘ | d
a ;e);gl:‘é‘é@ 'F{ﬂ‘ H’t‘hr‘?‘“ﬁ &et s B’{f egﬁl aF se fing

aSuri ng.
data vilt'le shadk forrrwénmqluélkrg rRRckEt nigl tprsaﬂf@tam@é%ﬂadnp Brbt

i dent jpiogramsl 2andAgpdiddusl groketizad tdataﬂtmamilasaﬂmtedn wishdabase packet
I dent |Ij[|o%ﬁ-aﬁal L@P&Bﬁugaldd)[ﬁ!b'mﬁﬁl acket identifier value are i nt egral

- nul tiples of S6dr s é%eqm@reag@eaﬁh%ape& aptiliRCptogldn Apparat us
% e{[}u% n dentifier a

sai d base packet i nd said third

accErdgll]{lggt Q I c
packet nne pagket
accordi ng. -to cI"'ouli'\‘ie f fﬂH P % ¢r ]fﬁénf‘ﬁ)qoﬁbtg”gﬁl fle and said

t hi r d firsé kdatastegan iqfi er firsi l[é'oﬂf@la function of ‘an associ ated program
~ channel "~ nunber .a'isecond5padhgiaidentifier cof diirsg predeitermined] offdsrein -

s ) value to said base packet identifier for identifying a second

datastream of said first program;
a third packet identifier of second predctcrmmed offset

value to said base packet identifier for identifying a first datastream
of a second program, wherein said first offset value is less than said
second - offset value; and
a processor for capfuring packcts of said first program by
;capturing data. with packet 1dcnt1ﬁers ‘matching said base and second

packct identifiers.

12. Apparatus according to claim 11, wherein

said base packet identifier value and said third packet
identifier value are integral multiples of respective associated
program channel numbers.

Coamn 13. - Apparatus according to claim 11, wherein -
‘ ) - said base packet identifier and said third packet 1dcut1f1er
1dent1fy channel map packets. '

14. - -Apparams vaccor-dmg “to claim 11, wherein

- said base packet identifier value -and- said third packet
.identifier value are a function of an assocxated program channel
number. :



. saird first processor also captures programguide information including a
“fourth packet identifier of predetermned offset value to said third
packet identifier for identifying a second datastream of said second
program and wherein said second datastream of both of said first and
second prograns contain data of the sane type selected.fromvideo and
audi o types and have the sane offset value with respect to said first
datastrcam of said first and said sggcond prograns respectively. 16. In a
system for receiving a digital bitstreamrepresenting video information
containing a plurality of packetized data progranms in a data format

I ncl udi ng packet identifiers that identify individual progranms and

i ndi vi dual pJ3cke#ippadatist astosting &ssdaimt dd, wwhbiein program a nethod
conpri sing shied fispspaicessaptalsd Ngapiiogy PRogeamie Judde (bLAALLR " esponse to
sai d  padlabiMAn fodcth HRKe MdBNE R B%Obf@e@[{}niﬁw SH vl g4 or n ned
base p?ﬁi‘élettﬂirqeﬁ%fcé@ri &Qﬁﬁl [jefgrl Eg% rt?%zia LTS Ceg{do%a a se g packet

i dentifl.er havi Bg_ a vaflue of prelfXEF¥RE 2 of % R AeE packet

i dent | ??‘@? SGSPRL “PISIaMc ARM yi ng a second program natching data packets
with packet Mdemeins saids seepndidafasirenn pfcbothf ofr saidntirsidiand sai d base
packet s¢aiudt iprograms ccontaih séatandfl theckamci isel@ted afidne adHEsi Ny said
Patcheahqﬂagi&iipa@ﬁ_sahfl haoyi e SEMEChEet Qﬁ%rma%%@.mlgaid n a system

or r efjestV idathstr [ t r eps e g 0. Infornatl,on :
~containing a plural |%€ sg?d pgg tg?iﬁgegﬁéi:?g%‘rlgglgﬁg ﬁ?sn SR Y or nat
i ncl udi ng pagket, identifierg that jdentify individual progranms and

Eﬁ et z”‘e&fsg‘%ﬁ' g?l‘r dERBIVARE o | é{%&ﬂlmmstrgan\orrsgrwﬁagnet hod

- .indi vi dual
c rrprifé‘%%& {plormadion gontainingr anglynabigy aef padketizetiodatt i programsr esponse
to ‘sdiim aidasa resamats miclugdingrpaoketi identiffers "Bideo dédibtyU dhdBidual
: programs and individual packetized datastreamus associated with a
program, a method comprising thé steps .of: . '
. Capturing program guide information in response to said
bitstream, said program guide information including:
a predetermined base packet -identifier for identifying a
first program; , ‘ ' :
. ' a second packet ideatifier having a value of
predetermined offset to said base packet identifier value for
identifying a second program; ' :
matching data packets with packet identifiers selected from
. identifiers including said base packet identifier and said second
packet identifier; and
‘ capturing said matched data packets to provide selected
%3 program data. . - :

. 17. In a system for receiving a digital bitstream representing
. video information containing a plurality of packetized data programs
in a data format including packet identifiers that identify individual
programs and individual packetized datastreams associated with a
“program, a method comprising the steps of:

capturing program guide information in response to said
‘bitstream, said program guide information including: .
7 a predetermined base packet identifier for identifying a
first datastream of .a first program; S



.a predeterm ned base packet identifier for identifying a first datastream
of a first program 19 a second packet identifier of predeterm ned offset
val ue to said base packet identifier for identifying a second datastream of
said first program and matching data packets with packet identifiers
selected from .identifiers including said base packet identifier and said
second packet identifier;. and. capturing said natched data packets to
provi de data packets of said fir pr ogram Consuner Interface for a
Digital Television System ABSTRA A digital video systemreceives a
digital bitstreamrepresenting video information and containing a plurality
of packetized data progranms in a data format that. includes packet
identifiers for @ ééﬁ?ﬂgypﬁgkﬁndﬂwtlﬁat oF qyedeteramued noffsedualupacket i zed
dat ast teassidadmsei pacdetwaddntifigr dor aidentifigingy at seeamt |dmiestrenrhi o6t

pr ocessaid rﬂsgzopmgﬁrﬁ-o dnlde, bitstream for capturing program guide

i nformation egeiad q: stg&h gaggéplla&&ﬁgfshéafé&éarﬁ%?for

captur '139:1 égg }ﬁ% ek%:lr o&f%? ui I nc es

pr edet er ia{s e Fr PAY*Fof & fSI F‘é‘[‘ program and a
second B34 EEt 9% éP haV| ng a val ue of pr edet erm ned offset to the
base . packet cepEHing i gaidy matehe rdataigrackets hg previdendatprpsgkats The second
pr ocesofr saidpfirse prpgogmam data by capturing .data with packet identifiers
mat chi ng a packet identifier selected fromidentifiers including the base.
packet identifier . and the second packet, identifier. Fig. 4





