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 COF THE | NVENTI ON In

a satellite television comunication system the' satellite receives a

Cr anemi L or. - The SO EERIZRCE FOILA P %M@@E‘@ﬁ{fﬁ#mwt 0 a

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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I nvention i e s 0 I nk r ce|V|n uni t de5|gned
for rel ve?lggials gh%?é% Q&@G%&?%}Mé;&hﬁugﬂ” FRcMaYy ?e?‘m?l Litgned to

enpl oy t é?lél e)?lsg%rgsw?g/ 18 figitab gablaysystennf digital’ terresirial rbroadcast
geosynchr onosystedr,0por emrdigitl hidmamunidationd sﬁ&teﬁf‘ whicht Udiizef 22,300 niles,

appr oxi mat el YaleBNEite iGesSt this arrang receivers
| ocat.ed anyvﬁ]g £ ll,Ph the: 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. same receiving antenna. :di sh
wi t hout 'having to rep03|t|on t he antenna di sh. Each satel li te _ ; :

15 ~ BACKGROUND OF THE INVENTION
: _ 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 at
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




3.5 transmts its signals with a respective polarization. Selecting a
satellite for reception of its signals is acconplished at the 2 receiving
antenna by sel ecting those signals with the appropriate polarization:.
Each satellite includes sixteen transponders for 5 transmtting signals, to
the receiving antenna dish over a range of frequencies. Each transponder
is time-nultiplexed to convey a plurality of television channels (e.g.

six to eight channels), substantially sinultaneously. The satellite
signals are transmitted in conpressed2and packetized form and conprise
tel evision and 10 anci-l l ary data signals. Because the systemis capabl e of
carrying asTeReiyings anfenndurhit esdledctingy those cliguaie! withs QR APpROpON

Progr am set egolfanitiOdEatK! anPRitE! 1l Sfkben Bl Gachlger ot and and

operate, gho oV for, the use 8hti onal
anal og VHIQ— and‘qfﬁﬁ“% %’Eg%a@t tlt“el’&%‘é’?‘&ﬁn %elﬁwglﬂléfe ovge fjramgehaf the
sol ution pr oﬁeaeencmner dEach dramspbnder ds tﬁh-le~mi1wipl'eh3dfﬁi |de‘vB ﬁeasons
The channel phit S sf:atj o a fixed
band of fre ugﬁggfe&rltﬁegitsy@: c\}/\l/og}r"gé/lb @ﬁgnn&e‘? {5’ %né}lﬂ E@ﬁreggd States is
regul ated , ?'6 38 ﬁ%&ly $imaultangously. romez-seselhr& signalss are) oira<mitehni cal
ool cire. b “ﬁ"m;fs?tm"’r’ﬁkﬁﬁ“‘mef&ﬁ?qm?"?ﬁéﬁ@%l PBRnohali"e
enteriing its gﬁgﬂﬁy‘g % ﬁﬂgﬁals %et%%gs? tH§ sc);eg‘tl 1S $ARG er@%é’raﬁ’é’r‘ngs

progr anmed wit HRERE *bgrcﬂ'}@r “r“ﬁf‘?ﬂf rfafity i t chanmelsr sombetelevjisiored tuning to

the. desired ptogram sEliacloi)ongmhadrmtma?mgomﬁ,?htehgoqﬂﬁgv%chr ngngnd o
uni.ng COfTTTﬁﬁI&ié- p 0 entering ,0 nnel , nunber by
the user. | S B%dsf‘g gﬁiﬁ ?@&eat& ﬁhgggtherpé' oy urf?’d St B§&d . channel .
nunber - t o- frequency trﬁn%'PalppbnthWla‘mjﬁmni analog VHBcind &JHF si on

recei verl,5 . obitoadcatié esleemidhaisr &l ghideNspé Prikat Hﬁ?nth%h@ﬁ'fﬁ? on %POQHERH and
frequency bagdrditSis b?rlfit‘ﬁre”h&% For "fh2? Péii"owmg 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 : S : '
| - This flxed frequency standard is acceptable to the
' broadcasters because thelr transmxttmg equ:pment is readlly
7 accesmble 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 alr at 1ts des:gnated frequency'




E

standard. This fixed-frequency standard. is acceptable to the broadcasters
because their transmtting equipment .is readily accessible for

mai nt enance purposes due to its |ocation on the 35 ground If .the be back
transmtter mal functions, it can be repaired and the station can e3 ggnd
"on- -air" at its designated frequency ------------------"--- --- ‘
ignatrglgé{vely short tige. In contrast, a fixed-frequency arranggrpnt f?r
a satellite is undesirable because of tshe practical 51 inaccessibi It% ?
an orbiting satellite. In the event that a transponder malfunctions, tha

onder i h f o] t essen aIny reve and receivers
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%O\?\n .1 “hAve’ina¢aessibiliey dﬁ‘saﬁe&bﬁﬁngvsa‘iélﬁg: %hﬁppﬁf';""ﬁ{‘éﬁé’%ﬁ%ﬁﬂ' ' t.e receiver
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Zgi :)\I?reoghann&1 PRIV Es e@%ﬁf@éladﬂéft ef@l‘f#‘tm', oindaxekcetvers t progrimmied {J such aI I
system is usednd5Sthaikt %n@pén@é}sﬁ@“ﬁ%’én\f’f'd Lt{c%lrfcﬁh?cc}é?igg% nﬁSJﬁ?r gtndteLeWI
b?on?;Ed Snﬁﬁé@ﬂ \éveﬁ{;%xgl te'[ gn%soaﬁgﬁvestgg%“spg ?‘b?ngﬁﬁiﬁdlh%a@e@h\'@nt r ol
Bergonrr:n”j dave' losteths \desired utellevision lchurnéls, performan’inter Egler :
r emappi ng to associ at e A h@teigigd r,@geﬁ,@@n&g ggngﬂ*ﬁfmpﬁqegﬁeﬁvﬁrt ans%o .

Ho er, in n at a ., power
-sa}tNg?/I ite, st(ggg ti%{'? IEHE ortfethe \féﬁf’?fﬂon w&&rampwﬁnncmw tmat nmodul e

may cease tr&tight aj w@ewamomrreeevam searcheanfazv ellt active éh‘&hﬁ@fso% mrnsn\?\n ¥
sol ution gi VQ@coraQCH’éiet‘M&% dr?ééaéfpagvlgﬁglafbglﬁgseﬁgrﬁgl %%Vé\/yétregpé Hsedd as
lr31esg:sng éﬁtfﬁ geggggong fal i‘gpvéhevfﬂlledﬁémslmndﬂy wifll 8¢ owaed ng
and -a new .active transponder will be found. (assumlng that the
programming has been moved to a new transponder by ground-
based control personnel). The user's receiver would then have to
perform' an intéernal remapping to- associate the desired channel
20" with 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 autoprogramming solution given -
- abové ‘will -not work because several new transponders ‘will be - o
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 .
. 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 -
R _.recemng 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 ' : ' |



the received signals to their proper channels... Mreover, as noted above,
since each transponder conveys six to eight channels, the channels
assigned to . the failed transponder may be distributed 30 anong several
still-functioning transponders. In that case the receiving antenna wl |
have access to all of the television channels, but the . receiver wll,
quite literally, not know where to find those channels which have been
moved. 4 SUMVARY OF THE | NVENTION I n accordance with a first aspect of the
present invention, there is provided inda systemfor receiving a digital
bltstrean1represent|ng vi deo |nfornat|on containing a plurality . of
packetized data prograns in 2UNBVA ORTHEINVBNTRORNecket identifiers
that identify individual prograns and individual packetized datastreatus
associated with a program apparatus conprising: a processor responsive to
said.bitstream for capturing program guide information including: a
predet ermi ned base p'%cﬂ?@?’r F’éf@rwlihaﬁrstfaspedtdéﬂielﬁrb‘deﬂﬂm%ntidﬂ st program a

second packetthérds pidviged term ned Of fset to said
base packet jdent FI er. um fw& Yﬁ“ﬁﬁ(ﬁéﬁéq’éﬁﬁ"éﬁlﬂ%ﬂf@iﬁﬂaﬂg and , a

rocessor for 'l?lff’ ay Eﬂeﬁﬂé@lmm leralicyi of pa 0. .S A
EI t stream by! ‘bébt‘&?qﬁnggﬂaah ‘“’“‘“‘**Pﬁcb%g:dqalgfﬁﬁg&s @E&%ﬁ@d dat§ (gw
T gase

-identifier Beogrems ﬁncbmuddﬁa‘ulai' 95(?:\1(:5&“%&'(1&5@5&%?%8 agémtgg W‘ﬂh %)

identifier opwbgraing R EhpHAEeD

~second aspect of nvegtl :)1‘,’ there is provided in"a system for
recei ving a gligit hﬁ%(r t s%regﬁf Selft |$’?d vbitstreant doracapstarignt Popram, 2
plurality of pack i in a data format including packet

“identifiers that ident#f eﬂﬂtﬁrmluadl bas
-+ first program; v ¢ packet identifier for identifying a

a second ‘packet identifier having a value of

predetermined offset to said base packet
identi
identifying a second program; andp atifier . value  for

2 processor for capturing selected program data in response to'

said bitstream by capturing data with packet identifiers matching a

packet .identifier selected from identifie
rs includi
identifier and said second packet 1dentlfier "8 s Dase packet



prograns and individual 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 predeterm ned offsef?value to said base packet
identifier for identifying a second datastreamof said first program an
a 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 JprR¥bdeste Witk el Vi a digital bitstream
representing video Informati on con?g%l(%l}lﬁgk%%é?ﬁ@gPrﬁsﬁnqgfwﬁg@aet i zed data
programs in thergds Hfﬂfvtlﬂqtilam_& systeml frgeqeirdkg  diglehbitstransrepteentingent i f y
wth s pr ogfﬁd”%ﬁ“ﬁaaﬁ‘%ﬁ%hﬂ%‘“ﬁﬂ?#gf GEaG br PulRLAATT AR prutns
bi t stream forlécr% Ur | r{% [glr%f)cgﬁl dl_égi ACKel; df‘ﬁ'ﬁ'ﬁ"ﬁﬁﬁ ‘i"hﬁﬁ dﬂ?’ﬁ&ﬁ-l@.jw ual
predet er mi ned %&’%@'iaﬁ dt 1nqixidyal; packetized cdatasireamsa assoeigtediawist raai  of
a first progPERgralec¥PPAAtREkeompamingfier of first predeterm ned of f set
.value to said base faskqirocdesuri fésponkive itdeghid Witkfreans efsidapfaigst r eam
of said firspregragi aguide aAnfohnatipACkedludggpt i fier of second predeteérm ned
dat st ream ghe . secondtrchartained Mk babkHiabAGRK Hir YoBntiEie 1ass
t han said secotn a%?% ?/gﬁ.l:t?}sinﬁr?grﬁ%cessor for cap_t uri ng packets of
said first program by @ second packet identifier of predetermined offset value
- ) to said base packet identifier for identifying a second datastream of
said first program;- and ;
a s§cond 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 _ e Tham said
o a pr(c;cessor tflor capfuring packets of said first program by
capturing data with packet identifiers -matchin id ba '
o & - : - sal
packet- identifiers. ' S s we and §econd

{
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Ycapturing. data with packet identifiers -matching said base and second
packet identifiers. 4b |In accordance with a fourth aspect of the present
i nvention, there is provided in a systemfor receiving a digital bitstream
representing video information containing a plurality of packetized data
prograns in a data format including pacgget identifiers that identify
I ndi vidual prograns and individual packetized datastreans associated with
a program a nethod conprising the steps of:. capturing program guide
information in response to said bitstream said program guide information
i ncludi ng: a predeterm ned base packet identifier for identifying a first
program a second pa | k4 er i | ue of . predeterm ned offset
to sai d base packet ?ggér??il- ﬁg%%%%ufgﬁﬁ%ragp%cg%%ﬁﬂﬁsﬂ& 13‘9 Bnd program
. mat chi ng dat dhqseixmovided itha gestde fori rdedivingiaatigita bitaedand rdpresentinglent i fi er s
I ncl udi-ng) sai 4 e I¥ - bdent | £ apd_sai d second ..packet identifier;
and capt u)ri ng(:ggié?j lr%tagﬁggwgal%gh%ﬁégsgkgﬁﬁ?ﬂw_ﬂo SEB‘IC&S’E@&E Eﬁﬁgrﬁiﬁgma.
I'n accor dance B #nh9at o hat Jncluding packst ddentifiers cthat otdentifyr endividual
provi ded in aPE9&raans { ard  tidividun] pagkgtized Hatastreaam regoerasdi wgclyi gleo
i nformation cpregiam.ng m@hodabbmprin‘ingatﬁ@tsitqm.afata prograns in a data.
format including paapsiringgpiogirasy Spuidat infdeniakiby iRdfad b trQggans and
i ndi vidual papkeireafil dMPPropiR 386! mﬂdﬁ &p, ram a nethod .
conprising. the steps o%: £ EIEII nognam gyl de inﬁ%‘ ion in. response
to said bi ts{—rgtagar sai. d Brogr amgite e @a‘g‘g £§ dflept cfidfen;1dgntifying a
pr edet er m ned B3 Sﬂﬂ%‘r identifier for identifying a first datastream of
a first program . a second packet identifier having a value of
predetennined offset to said base packet identifier value for
identifying a second program; '
o m_atcl}l_ug c%ata 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
G program data. - '

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

.:m!eo dinform:ition .qontaj.‘ning a plurality of packetized data programs
In a.data format including packet identifiers thar identify individual
programs and individual packetized datastreams associated with a
" program, a }nethod comprising .the steps of:
" ‘captum‘l_g‘ program gu%d'c information in response to said

itstream, said -ggogt_‘am guide information including:

a predetermined base packet identifier for i ifyin;

first -datastream of a first program; o }deﬂtlfymg :

a second p‘ac-két identifier 6f predetermined offset’ -
. . .2 . | offset value
to said base packet identifier for identifying a ' :

. _ : second S
said first program: and ying | datastream of
1d ﬁf‘matc:lqunflg (;iata' packets with packet identifiers selected from
‘1denufiers including said base packet identifier and said se
packet identifier; and = ; ne said second

capturing said matched ‘data packets to provide d

of said first program. ' o . provide data packets



a second packet identifier of predeterm ned offset value to said base
packet identifier for identifying a second datastreamof said first
program and mat ching data packets with packet identifiers selected from
.identifiers including said base packet ident ter and said second packet
|dent|f|er ' and capturing sai d matched€dat a packets to provide data
packet s of said first program 4c BRI EF DESCRI PTI ON OF THE DRAW NG
FIGURES *I and 2 are illustrations of a typical transmtted 30 data
stream froma transponder in" accordance with the invention. FIGURE 3 is
an illustration of a Pr ogRA : .cordance with the
inventiion. FIGURE 4-is an: s =t he master .
program gui de and speci al progran1gU|des in accordance with the 3 5°

invention. 5 F| GUIAGBRESY ﬁbdQEhrleHﬁsh‘anan”éfﬁf 0! @h

-structur in anc wi t he i pvent.ion.. ablokdlagram
of a sate I?lltecl %g g‘hg %/?e@ ‘Hﬁf yé‘?e?ﬁca’c' ‘U’rcdl r‘i’ﬂ% ?‘F i on.
FIGURE." 7 i.s a bl odlGIBE émsoanti}hhlsﬂﬂﬁoneoﬁwqaromm guide @;ﬁEn8dISplaar bl ock

di agram of a ggr hb@&dﬁfncéhﬁnﬂhmﬁlé efieronunit of FIGURES 6 and 7, in"~
detail-. 10 DETAlL NG I n the subj ect s stem the

.i nf or mat.i on necesswgd e f 'jf“ép'\?gﬁnt@ Q}GBFPW’OQ

fi xedl y- progr megramnguidecant smmallq::rogtnml guides hin acsordnmel watlledhérom

t he satel35te1ilw§mloqpnt| nual: Iy on each transponder The tel evision program
. sel ectlon ‘ : _ IR ,




information conprises a set of data known as a Master Program Guide (MPQ),
which relates television programtitles, their start and end tines, a
virtual channel nunber to be displayed to the wuser, .and information

al locating virtual channels to transponder 20 frequencies and to a position
in the tine-nmultiplexed data stream .transmtted by a particular t
transponder. In a systemaccording to the subject invention, |t_|s.no
possible to tune any channel until thegfirst naster program guide is
received fromthe satellite, . because the receiver literally does not

of. fre uen and position
know where any chappgiyRISS 259 lag aSS?‘Pf g’i'%gt‘edé@é Qt. q%é?ﬂsponder The

-t
E:onoept dgrE aV| be‘ﬁtmehﬁhrgé@vﬁancswﬂ @@atlllmtmn Vi rt uaI channel nunbers

. eallzatlon in turn,
by, ‘categdiy, = sucFIGURB@ois a, blgok| tﬁ&graiﬂV@fnalglﬁtse‘ih{rh s, ten virtua

2lhlag\r,1vzl f302}0 aﬁ?@g@;&ﬁ%@é&%in&f % v@ﬁ?gr Hgat‘éami’r dﬁye%ﬁl@%f noon, - may be
i nacti vated after FHaU slsaﬁdblnﬂ dingran eofetheuFRD brepdivied tdiit.t 0. support,

for exanple, twentFIGURE 8cn,aar|gb§k dmmf ;ﬁ%ﬂ“&fq"f m%SI%f)h%egB{e%%ept i on
tsrlﬁfll ?:ngg(;sl Y, byf”FF]eU?\%‘ %IP% dﬂd%ﬁtﬁ'tlh 3 5 Anot her words, the concept

of virtu channel s allows time- multiplexing of the system bandvvl dt h.

oLen os ol oty g ey DEPARED DESRPATON ORI DRAWARE! © Pnd 01"
h sporting even N
E)?g;raﬁfSaon Phe sa?re t rlé Fﬂ’cpé?c‘vxﬁﬁtﬁ“boége ABtormafion degessprpatoa .-
bandwi dt h (sutélegk a given kte ision. pfdigmmtisenav&hiaﬂ#ﬂprb Petihdddh inf 2

2 .
gi ven transpoéutﬁf r@é’ﬁvﬁl:lﬂtﬁaldhcerﬁf;ﬁeggles Igﬂf ?fcﬁ ff)%qnéx eé e/:ur%enuglt C?gngﬁly
L?ogpgtnhmray be ari‘?aaﬁ'edm éa eggg%/%c?fg{? Tat B television pr@g;amn@bdmlt. o
transmi ssion “infagmation aeomprisess poseteof odaakaownas a Master Program
, Gulde (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 frequcncws and to a position in the ttme-multlplexed data stream-
_transmitted by a particular transponder.- In a system’ according to |
the subject invention, -it is not possible to tune any channel unt11
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)
- _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. Thls reallzauon, in turn, “allows for -

_ '--.: active’ -and macnve virtual ‘channels. That is, ten virtual charninels
.30 assigned to- sportmg evenis on a Saturday aftemoon, may be -
. inactivated after the games and may provide enough bandwidth
Lo to) support for example, twenty -movie channels. Thus, the user
- has the perceptlon that he has many more channels- than, in. fact

S 'could bc supported s1mu1taneously, by the’ avallable bandwrdth
35 2 _Another words the concept of virtual” ‘channels allows tlme— _‘ o
e "-multxplexmg of thc systcm bandwxdth Moreovor,_ it ali_ows _a_




slot, in a fashion which is conpletely transparent to the user, who sees
only the unchanged programtitle and virtual channel. Thus, the problem of
multiple failed transponders can be solved w thout 15 the user even being
aware that it has occurred, by a quickly perforned reallocation of the
affected television progranms to functioning transponders with unused data
tinme slots, and by transmtting a new programguide to the users. A master
program guide is' preferably transmtted on 20 all transponders with. the
tel evision pr oqr am video and audio data, and is repeated periodically, for
exanpl e, ever PIOVISNoRIggramheequising: goeatgr aparwideh | GuBRt 28NgT yPt ed, and

can be used b tih hVERY " g%q‘i,-at e ein cei ved and stored.
o o b 'b%“‘yfpé"é | #ﬁ?ﬁ&n YIStOR \pEAgkam 25 unit

The master pro ] Lde, ‘once, received, |
in the redei v%‘?%%%%d‘&?%ﬂ’%? oWhich |dpestmot ssquird esegesar a30. minut es.
Retention of Pandwidth dsugh o am'" ik dshoad1)OWSThiis SthaNs AGIBAS B@r}cﬁiﬁdﬁ‘lon
program sel ecéf angbesayma | SRAr ection dat e al ways

avail able. ' ‘LiFtu%Ee mast E'rsﬁgﬁ%%rpe%ﬁ.g%irégug%?@ e 'Ifé%ﬂas P¥e@neaf t er
using it to sele %Patnélle vigidiot f#logram 30 then a delay. of at. least two
seconds woul d be .i ncur Aatvantagenusly,n e Fkﬁl@&iﬁ”i‘sgtﬂtﬁiﬂ%"\ﬂﬁxﬂﬁguir{ Zga bef ore
any furtbér taiye\prsg@im ﬁ%?gbgn&%%fec ions _coul d pe perftorned. fot ed
above, the syﬁg%s Cﬁf?a e of "trans '?firﬁaSS‘ A dHFMPESHr ans. Each
program may in UG ANSBHSSIgR Himnesi tesanyA temsponderi Drddhidagnger ei n

as a_progr amséefapionenfashinrc wiiehais icdfiplsic AransPlecdl Yo yfd G2, o 01 O5ed
' ' execut abl e con%a &t gr ams,

caption signgk t : includin ]

for an appr ??-ginlirte}%e!ﬁ\?/‘ép%?cwrg@i chtieyfand, wirtpaloghanneks | Thws,ified 5
by a uni que $B8Y POPIBHEmwitipige failed etrafponDprs T bef SIVRHI Qhdi®r t he
respectiVé sdhwiuses évent bairmiai£e tiAt PRCKRL %é&frred’,r E?%e&ﬁ‘fc ﬁg anount s of
dat a(e. g 13Rrforhid) rélitb&don RCkel affected television programs to

funActioni'r_ag transponders with 'unus_ed data ‘time slots, and by
transmitting .a .new program guide to the users.. |
2o an_ transbo'l'li r;na:z:te; f}:‘ogram .g'uide is' preferably transmitted - on
rans : - 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 being received and stored. The
..ma.ste.r program guide, once received, is maintained in a memdry
25 unit '_x.n‘ the receiver, .ar)d updated periodically, for example every
?O‘mm_utes.. Re_t_efntion_ of the _master _program_guide allows
.m‘_st;s_ntanepl.ls_ television program selection because the. necessaty
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 ielevision
program selections could be performed. S
‘ r As noted above, the ‘system is capable of 'transn"xitting
lhu.nc-lreds of,_prog;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



I ncludes an SCID corresponding to the service. A representation of a
typical data streamfromone of 10 the transponders is shown, in FlIGURE 1,
and a typical packet from that data streamis shown in FIGURE 2. In FlI GURE
1, a string of "boxes represents signal packets. which are conponents of.a
plurality of different television prograns transmtted by a given
transponder. Packets with letters having |ike subscripts represent 15
conponents of -a single television progrram For exanple, packet. identified
as : Vi, Al and DI, represent video, audio, and data for program1l. In

the upper | i nathef ddw, snclluﬂillg)fcm%ﬂilé céﬂﬂEuterreEb% qu,mgonents of a

particul ar pr Le ed t.o not
necessary.to éﬁ* %t(r)np%ér%g Eggh gt? lﬂaﬁl‘ El’QﬁjﬁﬁlnlS ogentified as -
i ndi cat ed5by a %E%L@'ﬁlﬂ%&mﬂpommhﬂmﬂfﬁw(SCIDNe el HFormaliBREOVeEr

there is no rfoqwheef@@bcﬁoe @ﬁg&stlﬁe hﬁtédofn ?&?#F%n%cgl n Ep;@%grtll cul ar

order. The shﬂ3 ets sho ower

represents t @&FT Mﬁl%‘b‘l‘%‘fe& pﬁi%(eaﬁﬁ 130 obytes amb eachapecRet pl us-

Phat “the dat ég@}“ﬂfﬂg‘msﬂmﬁ,@@“ﬁ%ﬁ“‘“gﬁf rk‘gf’?&éﬂ*"“‘gr g am - conponent’s and. <
a e ata o e PRO ng‘la b

vi rtual I virtu fe%5d (P efrﬁﬁbl@@%?soére

arr anged Qﬁ% pgnd ‘Hlselsl shawa in FIGURE bs andl\m/vrtypmaFlﬁdBEt FromThe

prefix of t hlthaIBdhtemmahE i$ shbudemn FIGURDDE hy e _ﬁrzﬁ‘gl'f e fi el ds,

ne

| i el '
Egglr D?f \m;%%gs/ grggrésepﬁ gnéljt': I 33? s ?ﬁelcal'c@&lalcqfﬂl”%%ﬁl oh & o beer gcel ved
e pa;&?fﬁ;?‘°?“é‘°ﬂ”“‘“é‘m‘*“ e
boundar s DEbyRRRes 8 4 SRk | e A a8 ok R !
i ndi cat es- wh pren gYisien @ %féﬂhanea .example; tpabkeld (C9),
“whi ¢h i ndi cal @Wﬁdcﬁsoyé d-'pnamgl D1, represent video, audio, and data for g
' - 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
20 _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 thrce time multlplexed programs, programs
- _25 .1, 2, ‘and 3, plus packets rcprescntmg 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
- prefix and a payload as shown in FIGURE 2.. The prefix of. this - |
g 30 ) 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 mformauon to be recelved" o
S and processed As shown in FIGURE 2, an exemplary preﬁx o
Y includes a 1 -bit priority ‘field (P); a 1-bit boundary field (BB),
35 ,_-.Wthh md1catcs boundanes between significant signal changes, a
_.1 blt fleld (CF), ,whrch mdlcates whcther or not the payload is




[ [ 5 payl oad; and a
ling keys is to be used to descranble a scranbled (
gg?g{?ngCID? Thg remai nder of the packet conﬁrlseg tpetﬁgng§F022|ggtgayA

include error code parity bits appended to the end o | _ at a.

' ' d data formatted as defined above,
master program gui de conprises packetize

[ [ [ 0000 0000 0001. A master
and is assigned a specific SCI D, such 10 as, 000l A Bster
i de conprises four sequential blocks of data, designated,

Rgg%ragggb: eCSSREseg, and PISM . . . gPl SMhseg, to be described bel ow. A
nastér progran1guide typically i-ncludes television schedules for the next

' i duics, WK : . SiX, or ei.,ght hours
g\ggeggmz, oguzzl';%mﬁ%dé%?ﬂfﬁi({fg& :hy ér“iﬂhggtlglgfl&gé%t@?l&hi Png Of WO recei ver .
In additiqn to vHeRRHOEKeY rdgiargHFefe, tot HE$(‘€,T3I@_1Q!%($9pamblededl onﬁ g;
nor e ‘-spec%al -Phleghanndua dedsbitSSGID. C(Tﬁearﬂnﬁmcﬁﬁd(bflt lulqain acﬁé’tt z;, ?];JCZO ,
1 e R P it
hour s. 'That'iﬁj BH npst r%gﬁ ol ds al | rnrof ol - Cain
for.sel ecting aur rggut 4 éﬁ%v Paxlard gdata.t he special gui es  co
i nfor mati on about futurde masteri pragrapr QuidescoBpeiis pa&létﬁ%&egéﬁgn eory
due to eyt 1 araned a Uetind, Mo 'S AsEnE a ieritic SR wichpr ogr am
gﬂ?dteoahg?js[)e%?;qmﬁ @Qm Qideg]améswﬁd?ﬂoigﬁmn'edidmpomrﬁeslr%i_urt%’_ (r)]f he
segnment s ‘or péauéntrl klocksnof Matg d&)gnamd,mEGM,Uﬁ?GD’n@L@agﬁl 'Cgelg rrgnt
carr s, progranseRTER PISMITL S EISMRer IS e deshritedabelons vini oh - r ange
from.. 30 100 1 to 909, AFIMEREr PrrEss gnide aypicallyincindst | @isViih O
virtual chanmsehedules stegneid hext tard hOLRE! b N '%§L“°§e2§?*§efduﬁr%a§ﬂ9

! . . Sl lite uplin speci al
gu e sogtont PAAIEEE Sl A i v e, hcmmmony . cSEvnes
and Pl SM . _allpp sty storg o in ghpereceiver. Ir_n 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 éight
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
' ’ 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



[ data. structures of

scribed below. 9 FIGURES 5a and 5b show program
?Eedgubj ect satellite transm ssion system Note that the Segmept bgu'ltvafhe
(SEGV) bl ock of the master program guide contains Igf%remrllu(rz‘rr)]eraof

i tioni ' ' ts, an

tioning of the channel space into segnents, _

gggrrents. Tﬂe Addi ti onal Program ijln_dehData (AFGSZ Olg)lrg%kgﬁpggalsgzngms e
' ' I ndi cat es i ch speci a
P o S0 Thel Focatl h rticul ar transponder carrying
active, and 10 their location (i.e., thpa Shomnts. o1 e
t), as well as the SCIDs of The respective. seg

TAEED Eleg_‘r:rﬁn 2:ont ai ns pr @ |nformat|on relating-to. ratings and tne(rjrg of
a particul-ar teI evi si onlggr5 glﬁ§m h&’l\‘&cp:’ogrdrmdﬂa itk oo J

map ‘associ at i spmcalsagelilm tm@ﬁﬁmws ﬂeﬁh‘s veh‘pg&r&ﬁgﬁnber S,

con arn nel to
and typess Thet ) eC| %111 ] i h nel
Servi ce Segmen dﬁa%% E § og&?]ﬁdxﬁ E’Y ’r’ﬂ EHQPn%RII@m Segnen p

(PI'SM bl ock.! hge partitioning mmlmatlmn(uel gspacayldtbstl ng

)
1) agentana it SPssshEai -t AR B
e RO B oo | s

d i}, '
and cat egor yindigates awblqbn specilal vproguan (gh&lhn ARMES 14380, A ? t|ons
ol SO e GV e Sl D) g 7

c
? ]; fnet ﬂgt ? oISS}E H" é’g@r“ t&lﬁ"nS&'fmShef pbegleam@meesegmmtpr oqe@s That

5b
is, many porAPG& dbek cdmadat prograne tinf SN el dtids @ %ngg ang
concern funCtth@l'ii% ef fherpa}f?@tﬂar’ 'tEfeWmﬁ hg%n%lﬂmsel_,ﬁgtl APGD ?E?) includes

a program guide map assocratmg 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
descnptlon 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. Referrmg 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 desnred program When a SELECT key’ of the remote control is.



30 purchase information, and will not be discussed. Referring to FIGURE 3,
a user selects a television programfor view ng, by noving a cursor (V|aI
operation of renmote control up, down; ri ght, and left, direction coEtro
keys, not shomn) to a block of the progranth|de screen di splay whic ]
contains the :name of the 35 desired. program Wen a SELECT key of the

r enot e control Is O 10 pressed, the current x and y position of the
cursor is evaluated to derive virtual channel and programtine
information. 5 As shown in FI GURE 4, h@b as noted- above, the naster

d .speci al program guides are divided into segnents (which
oy b ag. 1 oVFaBehndnE cEHEER 3 86 npasician abyhe Thesarl dbiesnlued ol
channel (100Merivealvietyal edlianmal eu:hchsprﬁig?amf lthﬁé ﬁﬂéﬂﬁ@ttoﬂf seg (0). Each

d nunber
segnent cgntains channgl nf or mat.i on efi ne
of gw rt uals’ channel s. Hpon ?erl Vi ﬁ{; ?Eg 4 Iasc?f’atﬁﬂeqq’q’fﬁnﬁ ¢ ’P?ﬁﬁ!’tget;(
and Y cursoPTP&&M | o Pnf acial mmmmwdescmandmdmmm i s ;Jﬁe
point into tlsegmentse{wh&gnmy de hk'efega:atgl 53&8%, a{%ﬁgrqtmar grbr i %veselt heer
mast er progr agygu r

specific chalrt]g)el gql'?o gnﬁ&’ﬂf'&r 3¥8na @ﬁ?ég‘ilfﬂscéw ée Ergﬁt
Channel | nf of¥ik cBanRet I? RGEO(Q)S |Eﬂc hegnﬁﬁﬁt\/lcpﬁtmnmedhahﬁel andi ce ag et
Map) arel @ fpmgi‘ahi?ﬂ@fditlﬂitloﬁeﬁﬁ“heﬂéﬁﬁb!a eﬁu n r dﬁtﬂa? ‘ﬁ}%n@%@m

I di o hnel
[ aneponder -0ty Bsvie shy Pyikial Yorznaet mutmber s Sher X nade¥(| 6. .
typically fol Prsoéhaﬁ%léltoér inforaation, phienvintualnchatitel hunited fr Q@é@nio

e t fi rrm.tlon(CI) it
B e e s e

|nformat1| n |nc udes R&ogf? tEH4S, é’ﬁdatm%“%if Pregrapy ayviden tehe

retrieve the specific channel information and program
- information. Specifically, the - Channel Informatlon (CI) Records in
the' CSSM (Chaniiel 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 .
25 '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 -
o 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




25 nunmber of thirty mnute slots it occupies, the thene category (i.e.,

drama, sports, conedy), and parental rating. Once the channel transponder

carrying a desired television programis tuned, the data packets

containing the audio and video information for that program can be

sel ected fromthe 30 data streamreceived fromthe transponder, by

exam ning the data packets for the proper SCID (Service Conponent

ldentifier) ,12 bit code.. If the SC.Q of the currently received data

packet rratches t he SCI D of the desirdd tel evision pr(r)]gram as I.-asted |32 t he

rogram gui de h dat C s Joute t proper data .

Brogesm gg seE’l‘qk(?ﬁ] &?)efs 'P%@ ﬁb?kfﬁlvd Qf{]éhf-'s °E)“'8¢ eievasion; pLegramy 1.

packet - does nat listedrint HE $ThEramh guidedahen efiat Ceiiae:w]mctket ﬁﬁoﬁsgmdeds l'isted
m gui de, the acke r

in the prggramg A Enkhadeséﬁﬁagog B écyétém hﬁ a%[}e%gr s 19@ {f

descri ption of st em har :
above- 8escr| b’é’EIPyH?Fémqgoﬁ enéb\P‘fQJFlPWd ﬁﬂVW@JREn@W Holloawss mi fner 601

processes 3 maumamlafﬁmtteftﬂme 16dedsés- agdamafieg?g}aygrhoa déddieé"
sat e

fgg;ggécggtstéﬁgs@néh% E?I%%ﬁ?rbcséﬁ%rs%fﬁg)lfﬂ TF&H%'tht’ért%@ls?'i‘?yFtﬁdes an
encoder 602, @ldhouhich seegivesand rebroadcasss ribet signaFHG) a6B8Reivwerd 640. upl i nk
uni t 3041(Fn0'13ﬁhifsnﬁ@t%{e§9n[mhﬁ:‘l§6§s eﬁr&éﬁ&ucthﬁéﬁéﬂﬁmﬁl&E&?o%Hw 614

ng to a
?(r:\tcg; n:';tt ?onale gf&ﬂ&’&F&Ofdéﬁﬁ&Qsp@nb%ﬂf UPEQ“‘FF& @‘H&eﬁ @dup of the
15, . | nt er nat | eomapreSses daudd snEvdmsnisiatal O fréiar somedGIdipd@%@d'Ir@ it@na of
movi ng pi ctur SRAnARSP S Fld AUUEC aST: I%bonbgi’ gg V\%?'&a ag' um A
encoded si gnal'lgl%lgl uni t, é%g IS sup) F" E’ tion
Corrector (FEEH g] fkeloped nby dibe Vlngl Bisdnre iExpest rG.iiOtlponethm on. data,

~and QratérSnarIyrtahasmnShlStanﬁaydﬁmfﬁﬁ%trmdfdrabéﬂed hﬁa;ﬁ“@&‘éi‘ﬂﬁﬁoﬁ' gpal onto

a carri.er. B%anfﬁ”]ﬁ@idi'&éoaﬂﬁf R06kiRad aﬁﬁio‘)fﬁ?&eﬁR%h Elglfali sy go '€

perfor med medium. An encoded signal from unit 602 is supplled 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 embodrment satelhte
613 operates in two modes, which trade off chatmel capaclty for
- transmission power, or transmission -power . for channel capacrty
. -In the frrst mode, satelhte 613 1llustrat1vely transmrts sixteen
~ channels at 120 watts- each. * In the second mode, satelllte 613
.30 transmits. erght channels at’ 240 watts each. o Coe e
' - The -signal from ‘satellite 613 -is recerved 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 recerver) -
s Recerver 612 includes a demodulatorlForward Error . Correctlon
: ",3,5. 'j(FEC) decoder 607 to demodulate the signal and to decode the
error correcuon data, a mlcroprocessor 606 whrch operates

s



in block 603. Uplink unit 604 transmts the conpressed and encoded signal
to satellite 613, which broadcasts the signal to a 2.5 selected geographic
reception area. In this enbodinment, satellite 613 operates in two nodes,

whi ch trade off channel capacity for transm ssion power, or transm ssion
power . for channel capacity. 1In the first node; satellite 613
illustratively transmts sixteen channels at 120 watts each. In the second
node, satellite 613 .30 transmts. eijght, channels at 240 watts each. The
signal fromsatellite 613 is received by an, antenna dish 605 coupled to

ot Uated ot o Leberiarmn: dLARAEROIFEC s 607.°300%], [ SIACGnoY o0
denodul at_or/ orV\{/gr Sﬁéﬁ thes P eRdl, })91 ang @P(%tedgém Bathin ousirodul at e
the signal %P dspgadiage orhthe eontsnt coft thec sigmaldées, awlioi 6F GRa@sessor 606,
whi ch oper atiifofdatibil erB@hsy&ty upitt BOQEF&%W@st ¥ nF'éfé&JBirE gc i‘”d a
transport u 8 to. trans t 1o an appropriat Ackeloder
within unit %ngsl%d[e&gﬁdiaﬂ gﬁc“bﬁ r}l"oﬁFgaFr & eah pagked todeserminedi o or
video i nf orithtmoutingTr Desederts dmi unit 6609 decede ahe CAEALChAA r‘éﬁ’&@epaCket S
from uni.t Gdecan e t. et e I ts
routingyg. &aﬁgﬁ&kﬁg%oggecodeﬁt%e ST gﬁ&&gﬁo&r@ Sa&‘@f'ed ,

transport da(feeFO%F; ﬂgﬁgln tna aErsudidble dop lé’l@cbﬁeslgnhlepwcmmgjed si gnal
to a fornmat drduitsbin dcsrtammﬂdeTSﬂ w@Eisufie?CRISVISIbN Fedeidd $1AN @ st andar d

NTSC consuner teI evi sfqgglgge-yvlgr Go]lgjck ‘Fﬁ&g% E‘S{Vﬁﬁgt HI ock di agram show ng

t he corrponentts receilver syst fint enna
dish unit RiScehyer usstem includingo the rmltddom@nGeMndIsh734 and 15

a germdul at ommﬂﬁ 7Thef IRDt Ltmlilitgss gamo@\lﬁ;mﬁhﬁwuaiﬂg" aStlﬂﬁ?"fs% 'RDf IS
eSeen e B I B e e i 1
is under control of a mleroeontroller 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 charmel selecnon, a control unit 806 (1e .-
a mlcroproeessor) sends a frequency SIgnal to tuner 834, This . -
. “signal cause’ tuner 834 to tune to the appropriate channel and to
- ‘downconvert the received s1gnal in frequency in response to the
35 . -tunmg frequency mgnal sent :to - tuner 834 from mlcroproeessor



t el ephone nodem 734, between the IRD and a user via an IR Ilink 725 and
between the IRD and a television receiver via an MPEG 2 0 decoder 723, a

vi deo encoder 721, and an RF nodul ator 722, and finally, between.the IRD
unit and a user, via a smart card interface and transport | C 708.
Referring now to FI GURE 8, denodul ator/FEC unit 807 acquires, denodul ates;
and decodes the. data signal which is 25 received from antenna dish M
This unit includes a 'tuner 834, a ternary Phase Shift Key (QPSK)
denodul ator .835, a. Viterbi convol onal decoder .836, a de-interleaver

837, and a -. g0l (RS coder 838, all of conventlonal desi gn, ,
arranged as g gl §E@Ut‘r‘ﬂﬁ%‘? gr?ﬁ“ tBReH Séslsaﬁf‘?‘ﬁﬁﬁd toi @PK f.r om ant enna

di sh :805. ‘Bﬁ?éﬂ atppn835.user' s channel sel’ection, a control unit 806
(i.e., @& m cr opr ocesgYPSKS ner. 834.. This
Signai causgufucy %9" fe“f"di"‘i EF”*'E‘E‘%@ | 3o o{sSmbroniges ptn)
downconvert e ted. chagnel. jdemo Halt?'sed énwdnlﬂtcésdmasergrmlt,han% t uni ng’
frequency sugﬁmatsem signal’ unércat1984of rehen qilﬂi@pb?cﬂ,%sw g.éo@m%ggp An. out put

signal fromgj r 3p | du |
denodul at or égml ockghfnz‘;lljli Y ggﬁr onl %@%’\ﬁ ﬁ;{o ﬂ??@ﬁﬁ@d"&ﬂ’énﬂé!a
denodul at es ¥ d tiBe sF1gPR CcorTestion gedermitesofa tisd geasivel ndi cati ve

of the §@al |da>taosf1gndde dBhastulctked 1Gdpd *¥cui tpﬁnﬁfjlac?ﬁ ulgsz g? dul ates. the

rrodul ated i n rdle s of e error cor n code rate

of the recelr&\%(d EJ%B%BS[ Z‘hg. h%l’i ?ﬂ’ﬁhé’geafz'@@@ Yoo withi they inputienodul at or

835 synchr GhEBAs using opell-dniown dkc dsil atDemBaniathi si gnal
lmqu Fsst:h pg

usi ng wel | - ln@¥mb@aaRYek Dp \Allo]t}?lﬁgfgna?eﬁ]eral ngr‘_i»;ock

g;tngm Oﬁ?gte:?rmpoL%alq@qarqrpggk Srsg,s,ﬁmchrgnrzed with " the. input s1gnal and
15  supplies this signal to a storage register in microprocessor 806.
an output demodulated data signal from unit 835 is provided to |
Viterbi. decoder 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 S
3 5 blocks (RS blocks) in accordance with known techmques For thrs a
- _purposo de-mterlcaver 837 . relres upon an 8 brt sync word R



15 supplies this signalto a storage register in mcroprocessor 806. an
out put denodul ated data signal fromunit 835 is provided to Viterbi.
decoder 836. Denpdul ator 835 al so generates an output Signal Quality
signal, which is indicative of the quality of the signal received fromthe
satellite transmssion, and is related to 2 0' the signal-to-noise ratio of
the received signal. Various sources of noise, as well as rain fade, may
inpair the. quality of. a received nal . A QPSK denodul ator suitable for
use as unit 835 is commercially avallgbl e from Hughes Network Systens. of
Ger mant own, Mary 3 g (1 ntegra ed circuit type No. 1016212), and 25 from
Const r eam CoPFeTtedshy " e GAcdsr abthe sbeginpingcofon@h. RS béecidetheddfy uses a.
Viterbi al gopmvmhltg) Rie chldek asyhdh@onizatibact - T tdeefnté)l‘liéa\}eﬁ E&E‘ iie dul at ed
net wo

signal frpm ﬂhé@ﬁ% RE&PSGFJ SﬁGﬂiﬁd ude rdghgd s known,

to synchronize "-its Og@éactll on ul'ated si gnal in order
to 3 0 effectively de eﬂe&ﬁﬁjtﬂcﬁoé@s $hgrlh$ blockd tand degecier 836

decodes and' kyteoerroos rvenhtn tah®lstdodyl gk d . data.
Si gnal i's Suml gd geRSntélgrl avgéés\%%é]aats%e I n g{rnl é}a\&gppéggg&%rst ores
the 'orderin % a sl gn offagdgzntezleqyen&37. anlf f or ns

Reed- Sollg)m)n %CQSif’BI k%se(SRQ“bIRi@RGl) erfor gouectiancdesddeh rktROY®, ddce@bni ques.’
For. thi pilepdaca ckd millt,eﬂé.eme@rea | word 14
i nserted by g:ﬁs Eﬁ gg rat@ind elghgléﬁn??g 0 eac'ﬁj ﬁgﬂﬁ]“gﬁ aé‘ﬂ%’ eby

provi di ng RS bl oc }onli"}t&‘? The de-interleaved signal is 5 supplied
to aReed- Sol-onmon (RS)TfU@eodedlﬁﬁﬂ n‘Rﬁtld:ElmndeI Badnsigsivne SykReh Amgbl ocks

and correct sheeny tddselbked Saﬂ/@! t&gsangegl qug 3gseqﬁfeg?§lgg f8 % é)é%}?flst Ie][ bi
VI a v

gggggg; 323§s:a§r"‘?'ﬁ§¥5$ede dr f‘brt?@grf?@m Igxedctlotie inathe tdatalestomian 10 t he
data side a 0fg8. gitesr tensponda? innd RagdwhdiPBNcHAERASYy tBalpieht operate
normal l'y. - to the user, who sunply tunes' a desired television program by
_selcctmg a: vn’tual channel.. It has been further explained above
that the :key to the  smooth operatlon of .this system is the -
B transmission of . the master and spec:al channel guides Wthh
. 20" relate transponder channels and program data positions in the
transponder data Stream to virtual channel humbers. |



: Thus, a. digital nulti-channel transm ssion system has been disclosed and
descri bed which allocates television prograns to transponders and to
time-multiplexed slots in the data stream1 5 of a given transponder in a
way which is conpletely transparent to the user, who sinply tunes' a
desired television programby selecting a virtual channel.. It has been
further expl ained above, that the :key to the snooth operation of . this
systemis the transm ssion of the master and special channel gui des which
20 rel ate transponder channel s and prlégram data positions in the
transponder data streamto virtual channel nunbers. 15 CLAIMS: 1. In a
systemfor receiving a digital bitstreamrepresenting video information
cont ai @Ipgmspl urality of packetized data progranms in a data fornat
including packet identifiers that identify individual and individual

_ prograns pafketi ed dat ?str ans assqQciated with a program apparatus
conpri si pg: ~a_protessHd ‘?'ng%,sriefi%lvt‘%gs%i@F%ﬁﬂsbﬁ&@ﬁﬁlﬂorﬁmtmﬁngg program
gui de ?’#}g’r Hﬂf‘PWtF%I‘ERﬂtﬁyl.mﬂ pr gbivatityr of packetzpdcleta ipteptdrhser for
i denti Myithglata foomat pacdydamg packec oildnpifiest thad eildnkire” if@vidiaia val ue of
predet progmaen afiids dhdividaal chisietizRac gatastAantd fis cmf&enﬁﬁf a ! dentifying
a secopfbgtafi)l aPpasd@isa do; $ify- for capturing sel'ected programdata in
~response taq, ?5 JoTl; §%§e§ . c\’/ﬁ%;pt uiilglgs data with packet identifiers
nat chi . DRCKE o [ EenT T &r 'O SPEL WP T, 1 FAPIURE PFRAIAEI ng 'sai d
base 'ﬁglg‘ﬁ%t g49n e'rncz'f'lqi‘“ﬁal d second packet identifier. 2. Apparatus
accordi ng to cl & rAredetgsaviaed basel packet pidentificrd éod iileatifyialgue and said
.secondifsiclpsogram; ' o
e _a second packet identifier having a value of
predetermined offset to said base packet identifier value for
identifying a sécond program; and

_ 2 processor for capturing selected program data in response to
said b1t§trea{n by capturing data with packet identifiers matching a
packet .identifier - selected from identifiers including said base ‘packet
identifier and said second packet identifier.

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 according to claim 1, wherein

.. said base packet identifier and said second packet identifier
) identify channel map packets. - : '

4, Apparatus according to claim 1, wherein ‘
~ individual packetized ‘datastreams associated with said first
- program have packet identifiér values ranging from said base pééket :
'_idclntiﬁ_cr value up fo, but not including, said second packet identifier
“value. ' ‘ ' o

5.  Apparatus according to claim !, wherein

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



identifier value are integral multiples of respective. associated program
channel nunbers. 3. Apparatus according to claiml, wherein said base
packet identifier and said second packet identifier ' identify channel map
packets. 4. Apparatus according to claim.1l, wherein individual packetized
datastreans associated with said first program have packet identifier

val ues ranging from said base packet identifier value-up to, but not

i ncl udi ng, said second packet ide Elfler val ue. 5. Apparatus according to
claim 1, wherein said base packet |dent|f|er val ue and sai d second. packet

- identifier value are functions of respective associ ated program channel
nunbers. 16 6. In a systemfor receiving a digital bitstreamrepresenting
video information containing a plurality of packetized data prograns in a
data format6i nclhnlmQWMe?on deceivingras digital i biestredmp irapreseddalg pr ogr ans
and i neide¢od iaforpmaticai lo?tﬂdaﬁathhrpaﬁhQ,SS@plpiﬁ:kdumhdata r;fx@@m@ils appar at us

conpr 'hgda@affdrgiatpiﬁlﬂﬁaﬁ% ﬁﬁ‘k&?rﬁbﬁﬁﬂ% s Slaf Ricktry CHAMGuERPIUTI NG
for i i Rl Baoker ?aﬁﬁéﬁ FBFiAaS HEGRy packet
i dent i P5G&L AU iSSP BFYEEt val ue. to said base packet identifier
for identi faylfﬁ@tapéé‘@éml desperyiva o fsaid bigstreamt for ctpnduringnd a second
pr oCeguagramr gmdeumﬁmgm:mdmtmchidmg:d first program by capturing data
with packet ideniigredéterifinedi bass Ppatkepsilentidiers §60 "HlcpRIfygig i dlentifiers.
7. ququi\t H§tastt§§ﬁprd%' 89 iS¢ Cﬂrﬁ ; Wherein '
7 a second packet identifier of predetermined offset value
) to said base packet identifier for identifying a sccond datastream of
" said first program: and
_ a second processor for capturing 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



. said base, packet identifier value is an integral nultiple of a respective
associ at ed program channel numier. 8. Apparatus according to claim6,
wherein said base packet identifier identifies channel map packets. 9.
Apparatus according to claim®6. wherein said base packet identifier value
is a function of an associated program channel nunber. 10. Apparatus
according to claim®6; wherein said-first processor also captures-program
guide information including a. lgredeterm ned third packet identifier for
identifying a first datastream of a second program and a fourth -packet
identifier of predeterm ned offset value to said third packet. identifier
for identifying a second datastream of said ' second progrant mherein sai d

second data o S n C n data of
t he sa typ% eg‘{ %9 ro.mf(i/li Eégelw& g %goé’? BHQUBL%F% ee rre of f set
val ue YH%FR # &att“ttb %Oaitﬂ‘milgrﬁ?t}%ﬁ’ Yr‘é rﬁ' a’é”éi d second
progr ds ar @@p@chrmtqu!vdmﬂl packep depsifears r that, él@it%fﬂng“ﬁwd yat al

bi t st jeragranysr exedntindiyvidiigk packtzd! |damaatmaxn$ nassgpcaatpldumaiitht g of
packetprogdafiat & aemami;ompn@mgat a frormat i ncl udi ng packet identifiers

- that 'dent'i i;i“q%w% porki P8 @ ald dojeSdbacval PARlBhZ Hogims! reans
4

aSSOCIa paratus conpri sing: -a. proc responsive to

sai d tﬁlgfaré ram i d tio Iuding a
predet er i ned. HhasRF 89!'8’(1“ %r (f%?éﬂ{ltfr Phgt é[;enq Y€ Bat astream
of a ffinsgt dptasticam of gefspt HSQER@!I; i dentifier of first predetermn ned
~offset "value t o ssicdnlapecketcidentifient of iférstf prededemuinied raffsctsecond -
djﬂ‘t astvatad &f saed thdser phckstoidettifier 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. :



,a third packet identifier of second predeterm ned offset value to said
base packet identifier for identifying a first datastream of.a second
program wherein said first offset value is | ess than said second offset
val ue; and a processor for capturing packets of said first program by I
capturing. data with packet identifiers matching said base and second
packet identifiers. 12. Apparatus according to claim1ll, wherein said base
packet identifier value and said t 'éd packet identifier value are
integral nultiples of respective associated program channel .nunbers. 13.
Appar atus according to claim1l, wherein said base packet identifier and
said third packet identifier identify channel map packets. 14. Apparatus
accor di ng. - 1@.c| Appardtuswiasceidingata daive jdckehetslantifier value and said
third packesaid démsti piovesyod Usar Captibed) ProgPa® Rid@SsEeLALGHLPT 09r am
channefncladifera fiotrth inck@ppﬁeﬁgﬁﬁtagfocﬁgﬁ%e#ﬂiﬁ !o'ﬁsejt.lfa%eﬁzﬁ' n said
first p qﬁﬁ?r %ﬁ?t q&g%&ﬁgf R{rog&%ﬁ@u e 1nfor on i nc ihg a fourth
packet i%ntl i‘§r' Of _predet &r m ne epe 4 fEame R r @l packet
i dent | & SFEPIY GBIAEAMnGRY  second datastream of said second program and
wher ei n sai d"deENg saut sscond damstseamn of bathd ofi sat &mst andcond progr ans
- cont ai yeasuda psbgramas seondatn phata eof ahedsdmenypiciarlectod fagi ovidgges and have
the: Sa#gsdoiﬁfg&tmsuam hivé ehiResime0obRbE vallis kit ra§ldct a4y Qhipai d first
and safijgsts e elysr ) emfor recelving. a
- di g"i_tgfi T e g%?&é‘?\tﬁggcta\?i&dg“ﬂ # 'S?Jrlrgt Pt JFF#‘?F&“’&% ural i ty of
packeti zed {j tan%r%gran? i ? a data.for maél i.ncl udi ng packet identifiers
» :-t---51at i dent i @'i A fysfem for recetving a 1gital  bitstream representing
© 4 video taformation containing a plurality of packetized data programs
i a data format including packet identifiers that ideatify individual
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
¥ 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



. prograns and individual packetized datastreans associated wth a program
a nethod conprising the steps of: capturing programguide information in
response to said bitstream said program guide information including: a
predet erm ned base packet identifier for identifying a first program a
second packet identifier having a value of predeterm ned offset to said
base packet identifier value for identifying a second program matching
data packets with packet identifigss selected from identifiers including
sai d base packet identifier and said second packet identifier; and
capturing said matched data packets to provide selected F ? program data.
17. In a systemfor receiving a digital bitstreamrepresenting video

i nformation cont & ricegnd prekel iidgntfiepsek quedewrudned petfgeansluén a dat a,
f or mat tonsiuddibage ppadlett idimtifidn dos ideatifyidgnti sgcomblidataktedam pobgr ans and
i ndi vi cdad ﬁmkgﬂ,g@ﬂ;; Gaidast reans associated with ,a program a nethod

com'1 5710 el (LI R PLIBAT MG GO sp T ooe
pr edet e %}égg%%g é}@@ke Q{dgggﬁ%ﬁ Bg? &oﬁ‘?‘ﬁgﬁ% f”%ﬁnd SIeFf'gfl dat ast r eam of
a fi rstpagkﬁbr _“ef T.a%8@cond packet identifier of predeterm ned of fset

val ue to saicappuEeg psaidematgbadi flaty rfasketsddat pfaNidg dateqmeliethat ast r eam of
sai d fiofssaidr figsamprogmaimmat chi ng dat a packets ‘with packet identifiers

selected from .identifiers including said base packet identifier and said |

second packet identifier; and capturing said matched data packets to
provi de data packets . : :

)



of- said first program Consumer Interface for a Digital Television System
ABSTRACT A digital video systemreceives a digital bitstreamrepresenting
video information and containing a plurality of packetized data prograns
in a data format that includes packet identifiers for identifying

I ndi vi dual progranms and individual packetized datastreans associated with
a program The systemincludes a first pracessor responsive to the,
bitstream for capturing program,gu%ie i nformati on and a second processor
responsive to the bitstreamfor capturing selected programdata. The
program gui de data, i ncludes a predeterm ned base packet identifier for
identifying a firstif% arﬁ?tﬁga&esi@%é Pagitsali dentifier having a val ue
of predeternmined offset to the B84&™packet identifier value for,
identifying a second program ABSTRAGHJ processor captures program data
by capturing data with packet identifiers matching a packet identifier

sel ected fAOmZHENYiALET Sydeo! vebdided he BiRsal PREkEIm SEsYeisbiBhgand t he
SeCcondidPd fifformaAf 'an'd® conldiffing” a- plurality of -packetized data :
programs in a data format that includes packet identifiers for
identifying individual programs and individual packetized
“datastreams associated with a program. The system includes a first
processor responsive to the bitstream for capturing program guide
information and a second processor responsive to the bitstream for
capturing selected program data. The program guide data includes a
predetermined base packet identifier for ideatifying a first program
and a ‘second packet identifier having a value of predetermined
offset to the base packet identifier value for identifying a second
program. The second processor captures program data by capturing
data with packet identifiers matching a packet identifier selected
from identifiers including the base. packet idemtifier and the second
packet ideatifier.

i

Fig. 4



