: e3eP$6TPTX 26 NOV 2002 5 FIELD OF THE | NVENTI ON Thi s inventi o ASyal
to the fi ellm mﬂmm conmmuni cations systens, and is descri b&cBV\Nm/az[ﬁﬁ
reference t uﬁmmﬂsatel lite television system but also nay be
applicable to 1g,guch systems as a digital cable system digital
terrestrial broadcast system or a di gital comuni cati on system whi ch
utilizes telephone lines. The invention also concerns screen displays for

controlling such a system 1 5 BACKGROUND OF THE INVENTION In a satellite
tel evi sion comruni cati on systen) the satellite receives a signal

representing au 0 Lnfo ' [N o] c d

tranem tter THeONSUMER IvERFRREOR L AL Jud R AARISRAREF o &
plurality of receivers) 2 0 |located at the residences of consuners, via
transponders operating at specified frequencies and having given
bandw dt hs. Such a systeminc 1tting portion (earth to

satellite), an earth-orbiting=s&ate Hr—and transmtting unit)
and a downl i nk porti onTlisainentios mrelatqm)onhcl fididngf adigigeki ver | ocated at

25 thel :Jsercémhﬁﬁhgﬁfﬂi@@s sWeerﬁbeaﬂgt isTRfek&ribad Mltﬁ ggfe&%te t@vdentllontls |
especi ally cqncerne nk, rec uni esi or relatively
easy use by 8%“’&5@? eml‘ﬁetegﬁ%’jsb@( S§§§’f‘én§f" agg%l'ﬂﬁ%dbet &P%%PB

satel |itle@ wsudh rsyatdresy ategr degitalf cableh systeen, dxglgdommdnchneackza@t
earth-orbit § ﬁEhP”Sld aatdx ﬂaﬁ'édrﬁx‘dﬁﬁnd&ho?@s?ﬁ@nf”\hﬁéh @ﬁﬁ&@.@" rratel y over

t he state of @0 ﬁv $ aralgerre%%recelvers Ioca ?fv\,here in
the contiguo NG e of 1 HSMVATHERY BEQ CUCETT SEEED 158 ag}'rf‘a from both
satel | i tes onontrellingrsuchcai systgmant enna di sh wi t hout having to reposition
t he antenna di sh. Each satellite 3 5 transmts its signals with a

respecti pol ari zati on. eption of its signals

I S acco I shed at the ‘ R tenna by sel ecting
t hose signals with t helmm)rmpcllm eteﬁmhsmunzabnnnumEanhnsay&ttml, tehei ncl udes

sixteen 1rangpRINR feddiVes 4 '3l kd r@ger?ti aa'u%né Ovid¥, V&CQiaY:f ng antenna

di sh over a ¢ e of frequencies. qnder | time tiplexed to
convey a pl uf'gflrz’igwné’l" {EPRD ja8; GATthR ?’ﬁ‘?@l éra@éggtt?r éfedﬁu channel s),
subst ant i al | gmgilifidst andonebrpaddasts sthielsigna & gnqjlsradmy: of aaseivetsed in

conpresspq angcAag ket 'tESdrés?&éHceéngf Cé’éﬂ%'ilh?é%st%gvirﬁh n%@?s e"i‘ﬂﬁh%' ary

data signal s. Because,the stemi abl e, of
nundr e 1 1§t ABECHRGHh fBrauencist, ang) 53ViRe g vim dRakiisc: S ar hod and
appar at us, wsjystem sinchudest (anumohmkt zmaismitﬁng)emmlen (;emth dobsatellitelded f or
the user. an earth-orbiting satellite receiving and transmitting unit, and a
downlink portion (satellite to earth) including a receiver located at
25 the user's residence. The subject matter of the present invention
is especially concerned with a downlink receiving unit designed
for relatively easy use by the user.
The subject system is designed to employ two
satellites within a few degrees of each other in geosynchronous
30 earth-orbit stationed at an altitude of 22,300 miles, approximately
over the state of Texas. With this arrangement, receivers located
anywhere in the contiguous 48 states of the United States can
receive signals from both satellites on the same receiving antenna
dish without having to reposition the antenna dish. Each satellite
35 transmits its signals with a respective polarization. Selecting a
satellite for reception of its signals is accomplished at the
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If we | ook to conventional analog VHF and UHF 15 broadcast television as a
guide, we find that the solution provided therein is of little @pNQMrZUUZ
the foll owi ng reasons. The channel nunber of a given television i
corresponds to a fixed band of frequencies. In other words, channel 6 in
the United States is regulated to occupy the range from 82-$8 MHz. Most non
2 0 technical consuners have no understandi ng of the frequency allocations
of the television broadcast bands. In@tead, they tune a desired channel by
entering its channel nunber into their receiver. Their receiver is

programed wecBivihg @iepas byf seleedingnthiose psighalsmwifie m@qu ﬁﬁbrmel ng to

the desire n 5 g K r chi ng and

t uni ng corrma‘g(ggri ?tr]lo%es %%ge%gélﬁ q'g%lhgrgf ﬁﬁQée%R @tng?l (%‘ %mer by the
user. ItSis tp@sssmuegfmnﬁbnm dbeureneiving qunaaadtshx@uercmmmge of
nunber - t o- f r@agedeied.r aEALR! trafspoiden JRMRithe il 1] gmcdm tt@'@dmﬁd ry receiver,

only because th rel ationshi t an requency band
must conf or i} étybpg tg@ §§l°§t gﬁg\é}\%? (EIE’% rgg ML llgﬁg ’t andard is
accept abl e twhsmtiﬁlbaomasﬂ@rngouédausa‘hph@aﬁelltmcarssgnats|arg aransprittad i s

readily aCCGﬁﬁ'c'@hﬁ;rEﬁHcd”&hBt QH@E&?L&UWBQEG%W%OWrNcS teleGRibPNaN the 3 5
gr ound. the. ﬁrans and. t he station

can be Back A e d?far 'Sl%ﬂaq?'t s%%&'i'ﬁni%%cl‘#&é‘adénﬁw%?"z RAEVA£002 3 band
in a relatival ynaoras ttivee hundresodiftysix channglsd- fomee uehmyisianr angenent for
a satellite pidupiestialion hRaRbeeanf i{?rﬂh@CWiﬁé‘h R leggpogssi bl 11ty of an

orbiting satelélte n event b a)tél ransio Hd rrB ctlons) t hat

t ransponder YROYT ﬁ@t“é‘a]af‘gr OPFI%"E'ré Py PEAYidg °rf dPeVEICT- and recei vers
progranmed to tune thdf wedoebotodeontentionakbianelog Y rand USEvi si on progr am
woul d nqts r egRjaigadt %b‘lé@is?oé'a%”ﬁ' guidd, swehflaa ﬁlva%nﬂx)e Emuoﬁcgwﬁaeéo W

have | ost the desired,tel ev satellite_recei ver nay be
progranmed t ﬁ%‘PfE?rH]famF@ bF‘ponfo& Cl gﬁ’ﬁ?%“‘cghée‘l%ﬂﬂ'on %ﬁ"&‘ﬁ Famni ng
function, innwnbeh of aegmnsndnvrswelstmome@mdfsqasndmrtoaalﬁaed| bandchannel s
and records gl ?&éﬂeﬂ@legf GRCBRE wbrdsy FfAHREL 6 in stHthE iS4 S @M § used 15

after a transpo | ure, e noted and a new

!
active trans fdfq |oCERPY di]ﬁdra(“ﬁgs gﬁ’t ggt f dMB-ng has been
moved t @ & nechnicahspomsienedsy hgveundbanderscamding| opethsofregipncyhe user's

recei ver V‘Duéﬁ?é:l;ﬁ%shm’ethhotéi@hs?&{“t%a&éﬁ ‘?rﬁ‘ﬁﬁore'ﬁﬁ@aﬂg tbg%at%%c ate the

desired chang he new transpon event that a
pover suppl yd¢ieRd éhIaQPPlech (EIHENg oite | F'F%‘Ebe SRVYBPET 1!‘F%1r¥§68nders whi ch may
recei ve powereceivemn t hBheirotedetvernys quagearhmeds With ithg ptopemce. In such an

event) the a t 1an | Iy, 0O r:k
sever al &éw m%ggégers%rﬁ?‘]rﬁ “’% g% ﬁﬁ%a%@‘{l?%wo the (?esmdaghggveral ol d
t r ansporfd®r sb¥r Eeneragingadhai appiapriate bapdswitehiag al“ﬂe WEAG ver will have
% way o; al tomaidnds, bgheres;mwe@ slﬁ;rahsﬂhg Eit’lahé chape! wirmbeclts ]
annel &) ¢ nichsfhor R B posHBl 33F npitaRRag i dered, o s
channel s) the ch nnel S to t % F y A
di stributed Bumbgidegfrequency ﬁaFIISlattchaﬂéngﬂ@eﬂ;b:ﬁﬁpomhs In that case
the recei vi nglavisesinaredeiverhaflyabeessse! thélielfionstipt BeRVesH Thaghannel s,

but the ceiver, wll uite literall not _know V\,her find those
channel @/n (l}Hmr]i;zgv% 'b%e equency ba % HYI}St conﬁ)rm to Eroa%c
standar

This fixed-frequency standard is acceptable to the
broadcasters because their transmitting equipment is readily
accessible for maintenance purposes due to its location on the

35 ground. If the transmitter malfunctions, it can be repaired and
the station can be back "on-the-air" at its designated frequency



.16 N Ov 2002 4 SUMVARY OF THE | NVENTI ON A tel evision system f&r rﬁw\lzm
a plurality of 5 digitally-encoded television prograns include 5n

i ntegrated receiver decoder (IRD) having circuitry for selecting a
particular digital data transm ssion channel froma plurality of digital
data transm ssion channels containing a desired digitally-encoded

tel evision programin response to a control signal) at |east one of 10 the
data transni ssion channels also includng tel evision program schedul e dat a.
The system al so i ncludes user-operable data entry circuitry for entering
data) and a bamdripl Rereladyelyeahonit timg. t helnaonwastotae dixashfrequiemiygnal in

response to Yg@hpEMeRl SOrdat sateilite HORMhHLSIkAVleSBEARISE 8f hE! PAlcicApNNel
froma pl ralrlla:% of, .\{thu | 15 channel s..in r sg&%se to yser-entered data,
each virtlal MAFEATEPI '(%i?lg an, priting; Satelife; SH t Yt ferent one of
sai d a pl urakiangpohdeli gnatfundtivas; rthat nirasspondenain ethereafiver t el evi si on
program scheshdserdaie, dakentimly t Férevet,2lah@Neéddiv s %?ggra%mkﬁetéa evi sion

progranms to respective ones of the 8I.urallt .of . di gi data 2 0

transni ssi ont af JraBsRORAAT ol APCeivEna fEuresh teiRvision Brogiams a

"packeti zed oNaild ahotdatceivelld iuyshlebe” sigRBIDM) Irofsuph ogr @venyi thes receinkro, vi deo

and dat g gAs vﬁﬂcmavEh%sf%jee%si?é’@tt%mvﬁieﬁi ie1gonpr ehensi ve and | ogi cal
' of mylti

organi zation for transm ss ple te ans_in digital

Iei{] evl sl on progg

formuseful in both 2 8 $atedlitg TeCEINEr 1BAY & (RTQBTANTEHC ER tRETEPTTBR EF
DESCRI PTI ON @enditién DRMNANGté-| tBeRESmma@m dawoprograinimiagr énaivn,ofn a t ypi cal
transm tted Jflcdah achdVigtl rEama SEARRBOTIET all aARROLHARRAS add the

i nvention. FI is an Ilfustration of a proqgram gui de screen display in
accor dance wresprdpdatection ia§ncach) apRt is foyndy 1f such @asy¥amots #8efent ati on
01;] t he nhSt enafferogr aangponderafuilupeaheal failedgnammspondias will decabeance with f
the 3 5 inventiyoQ. 2.6, F S e i rations o
pr ogr am dat agﬁ]gt rgugﬂ‘jr ggu%lqg%ﬁsg’%ﬁggge‘%\nt tfﬁ@m?%ggtﬁ\g{& dsliullzllﬁziJRE 6is a
bl ock di agr aPregramming| has beepamayedt togd reeei trrpgponder ey agowndi-ng to t he

i nvention. FlbghlRE contfolapeisenlieDi adTiMukr's R ctiver rwegld' fhen!Mdve W CURE 8
's a bl ock d'p%gfo%m OJn qnbthhi Or'c],moafpptiJn.'g(a tloRnggc%t'ev?ﬁe desired channel
20 with the new transponder. However, in the event that a power
supply module failed in the satellite, several transponders which
may receive power from that module may cease transmitting at
once. In such an event, the autoprogramming solution given
above will not work because several new transponders will be
25 found at the same time as several old transponders are noted as
missing. In such a case, the receiver will have no way of allocating
the received signals to their proper channels. Moreover, as noted
above, since each transponder conveys six to eight channels, the
channels assigned to the failed transponder may be distributed
30 among several still-functioning transponders. In that case the
receiving antenna will have access to all of the television channels,
but the receiver will, quite literally, not know where to find those
channels which have been moved.



unit of FIGURES 6 and 7, in detail. 10 DETAI LED DESCRI PTI ON OF zg N)W/\QHEZ
In the subject system the information necessary to select a-gi

television programis not fixedly-programmed into each receiver but is
rather is down-loaded fromthe satellite 1 s continually on each
transponder. The tel evision program sel ection information conprises a set

of data known as a Master Program GQuide (MPG, which relates television
programtitles, their start and end tides, a virtual channel nunber to be
di spl ayed to the user) and information allocating virtual channels to

transponder 2 0 frequenci es SARNMMARY QBJIHE BAVENTION ti me- nul ti pl exed data

streamtransmtted by o n ccording to
t he subj ect | nvlég |on A %F{s’isﬁ%% Eg;)ge;n?% R:‘é@fvmga: %ﬁyﬂhﬁ% ntil the
e

n
first master 98 lér?n“(jﬁfi% fedeyision \REPEFADS, t"i‘\";l Bi ’c‘h"?g"@é"c‘guse t he
recei ver |it eecdiver diaeedctot(lkbc)mhahagecanmtqhefnnedelcauig 2 lpacididdy in terns
of frequency g?gl‘i'alpﬁe 3 t%s@rpsﬁlgmd@ﬁﬁx&él "Eom QF )ph‘NaH?% gﬁ;ﬂﬁt Yapf " €am of

any transponde ong virtual annel ocati on of
virtual chanteANSAURHERs chpnpels e@BFV““EHScha Aosired, ,d(xglta%vqngg edews. This
real i zation) t¢levisiém)praptamsin’ eEspdhse Mo ancbrittsiCtignal, var lemt «eanfel s. That

Is) ten ypriyal §haNRgG #@m%% 833@{18{}1%‘?#&3pﬂ{c‘iﬁ&gge‘(e%h%n&{‘ o g?&r’r{rday

af t ernoon, may be 1 nac
bandwi dt h tosshm!jdpt dagagy @kanﬁsé9mt\ﬂbﬁﬂy“ﬂ§dp% wmmr%blema@) cmw user
has the per ceficuiify t foit eheeriias daed)y an@r £ cdmrsiRrs féhaenetatinigaeie coul d be

suppor t ed o1 Lenegupl odn B 78 Lo RRoRE L Mo AGL oy o7 )

t he concept 0 V|r annel | ows ex1 ng e sys
bandwi dt h. MSoagedler seleets| avsirgral chapngl ofrm@opltaahél @fu yirgwalpr ogr am
requiringsgr emhﬁhellsamvwsdpbnééu@h usér-anteped t dard, @aeht Virt@al” RRAKMY' bits

f h t
i v ool orbefe Sl MBI Hme L 10" & TFerhf PG PATRELS WTRERGRCT 0
bandwi dt h of of gigital damquanmsswancb@nneéw the ateleyision @é@@r@m from one
vi rtual chanrseheaaeaamtah%fm ankagsishshipt O cakht 6Mthé fetdvabion flexible

in that 10 an assi e Ay, master program
gui de transmléQEW% qﬂercsﬁ)gcﬁm ‘b né’goﬁ'&ep Pﬁfyat%g al%&l %‘? in a fashion
whi ch i s2@ongranseigsionapbpanest tBachhaligital transmission ohaqnetlhpmmdbmged

program ti t| & apgoiiizenalii Gianash. mliglext r@m‘)m 8 Hogith! kites,f ai | ed
transponders ¢ i be even &81?’ re that it has

occurred, by aé’ e39 68 @gftﬁed f}%zﬂ‘fz t:elfer (§H tt&ﬁ'éteé?f St Bl evi si on
prograns to fqgmptlehnnnget andslogicdr organinavonsfer dansmissien séfot s) and by

transnitting xﬁun%p{e@ammnggirs dn®s RS dipIRA Sforf TREEQ' P WEhaM gui de is
pref erabé% tran tted Q{@g{éﬂgonders wth the tel evision program

vi deo an aU(fiabe é‘?aa“‘énﬁcrf%sq’@ HPBdi cal Iy, for exanple) every 2
seconds. The master programguide is not encrypted) and can be used by the

receiver imrediately aftegg ne THE DRAWINGE master program

gui de, once received, |s‘n%g%im‘r§'e® n a nenory unit in the receiver)

and updat ed peri odi cal | y) for exanple every 30 m nutes. Retention of the

mast er program guiKIGGBRESW hmistmrurarldalmu&atxehewfsawypmabgramaleécti on

because S S t]o e; al ster
SRe NS zt?%&'m gllogﬁ ) H‘aﬁi%;(ﬁnfd%} in? a‘é@éﬁiaﬂﬁ?olvzt& ?he linvEREof®

program gui de wer I scar ter using It ect a television
program) 3 0 t hen FIGIEREy3oks ap illusbatipnooks acBragiamognidenscresr (HsRlaYwhi 1 e a
new program dini decomianae quwiithedhe binfveneioany further tel evision program

sel ections coul d BYCRSREOUTR an AiHafin20P WBembhERALPThE SmagBaDl e of

transmtting hundre pr 0g unber of 3 5
services. A sBiogra@ |g§ldmfﬁnﬁeépﬁ@ﬁb|m05§afﬁ gw@gs alh @Sﬁ%@ﬁ?)w“h the

35 1invention.




such as a video signal, an audio signal, a closed caption signal) or

N OV 2001 other data) including executable conputer prograns
appropriate receiver. Each service of each programis identi f?%ﬁ g‘@v 2002

uni que Service conponent ldentifier (SCID). The information for the
respective services is transmtted in packets of predeterm ned anounts of
data(e.g., 130 bytes) and each packet includes an SCID corresponding to the
service. A representation of a typicalSdata streamfrom one of 10 the
transponders is shown in FIGURE 1) and a typical packet fromthat data

streamis shown i FIGBUREE %a and 5bQ#eEillusteativngi 60 ppbglagk afatd epr esent s

si gnal packetz whi ch are con@igﬂ;ents of .a p|‘l,.ll’lﬁllty of different television
progranms t r ansm Cf‘fféa f tr“éfﬁl% '(Slﬁdé? “Bi¥kets with letters havi ng

| i ke subs8ripts ré"[bﬁéﬁﬁhw Sacblvpbn@ngwmfofaa%taghm tel evi si on program For
exanpl €)  packgindniieizh %ftb@éﬁv Vsy]s’terﬁ Jacéaﬁh% téeﬁf@%ﬁ%nﬁbﬁeo) audi o) and

data for program e of t ackets t he
‘%%S%’{lﬂ gf)ar‘Bg‘? i%BFﬁﬁ% & r¥ibed t oget her .

respective conpon
However, it is notFIGé.HéEs&ny a blagkodiagranpafne martioh of Ehcomb)r recinear

programtogetdqﬁ{ of FIGUKRES 3 addy, inhgetaficket sequence in the mddle of the

string. reover) there is no requirement to place the packets of a string
in any particular order. The strl ng of packets shovvn in the | ower portion
of FI GURE 1, represent SDERAGEED DESGRIR - aMANGrograns 2 5 1) 2,

and 3) plus packets repyeggrn ' a u - é S
| nportant to n?te t hat Iﬂti hgﬁdtg%lgﬁgf WS% rn,g irﬁ%r(ﬁ ﬁSK hécé_%%r etEs) program

ram interre
conponents ang "(ﬁtr?u&ve@hé‘ﬁlﬁé’rs&o‘byp’\ﬂgf‘f el gf“qthgi yoprogiammed, dafo v e
packets are eaalchngméme:r |b|uclnsdeathcpnef deawarldadeg afrbnadhassatéldite i n FIl GURE

2. The p [ de o] g five
fields) ? gurxf:o ‘\X}E‘mlﬁ ?P ee - |d£l:a?y l%"“?%g %g” b%}o?%'ﬁe%hgbp field
(SCID). The F’&WTM‘%W‘%n?aﬁtﬁs JENOWN | 3% Gr Masten Rreskmy ecei ved
and processedGuile $MRG),i whittCuREatey teltveoienpbw amyv eitles, itheiruskast a 1- bit

pri ori ty fielgh Rha Amkidld iAHBH A 1o hed ka1 '

boundari es between significan whi ch
i ndi cat es whel¥§Er and Hbforﬂ?él%’ayq ting vi galq\]c@apnels~mstrg@$ €&d; a

1-bit fielxd (fesqoendi\a:s:mmdndocat pssivibhCin ahe ciimd-muldpkaiedrdhtargureans is to
e o AR, by BIPAGE Bl il R, oo
parity hits seﬁ'dyuctt énle@hdltoﬁ PR mynt%do(mra‘: any channel until
the first master program guide is received from the satellite,
because the receiver literally does not know where any channel is
25 located, in terms of frequency and position (i.e. data time slot)
within the data stream of any transponder. The concept of virtual
channels allows allocation of virtual channel numbers by category,
such as, sports, movies, news. This realization, in turn, allows for
active and inactive virtual channels. That is, ten virtual channels
30 assigned to sporting events on a Saturday afternoon, may be
inactivated after the games and may provide enough bandwidth
to support, for example, twenty movie channels. Thus, the user
has the perception that he has many more channels than, in fact,
could be supported simultaneously, by the available bandwidth.
35 Another words, the concept of virtual channels allows time-
multiplexing of the system bandwidth. Moreover, it allows a

O




A master program gui de conprises packetized data formatted as fi
above, and is assigned a specific SCl-D, such 10 as) 0000 OOO(é%ONﬁVAZUUZ

mast er program gui de conprises four sequential blocks of data, designated)

SEGM] APCGD, CSSML . . . CSSwnseg, and PISML . . . PlISWnseg, to be descri bed

“bel ow. A master program guide typically includes television schedules for

the next two hours) but may include s&&edules for 15 four, six) or eight

hour s dependlng on the size of the nenory aIIocated to store it in the

receiver. t§_Edd|t|on to the master progra ﬁ there is al so provided
thofsy

one or nore $YeESHN RGEFAUM RAWELE( SEE\CT ghi 8% ohal data) such
as, for exanmcnnngebwntslm"pougnvdmtntshéuhmhezs s‘eoond held\dkiomwipnggminght 2 0

leuregtl Ifgaﬂtc o thleNa B Skahs O;QAH&? ag%s R 4 f?éétgélgdl% grefogary or
i nf or mati on éﬁ'&fﬁ‘l’ d;‘ GP@ 't &% é\/l é“}% “63 i 3]"‘“&)&;{ S 'éff"é‘d(tﬁgvml oaded
fromthe satefla tgevcas traspeddendanar be rmnlloeatadnead needvdpofrgmdwact o t hei r

large size. {gusdl aﬁﬁthltgiJBE?‘fi r2 5 both the master program guide and
speci al program gu itioned into a, plur |% of sgrg nts or

portions (fromO to 153‘3%??‘%%‘?1“91 Ipgdhe systgn Wné’ﬁ"@iﬁ' xible U thaht nunber
offsegrreln(bs aoyppicRrag iy dreaissigned; de. riﬁaa&gneégm%wmnu&s program

i nformation n i 00 to
099, Fl GURE &%ﬂﬁ”ﬁ lipePlrindhiis GREVHE Sy MrabdHOE of Whid Bt |
segments) an8lobi Ara gflaé‘éﬂ?ﬂ (}}Qll%lhrisb%mﬁﬁlféﬂ At TAREPAPBE @t then ussr, t who

opelraéI ors at sgdse ondy &hlbl tlﬁchmigleﬂ]lf ﬁ@g}h?r titlaahds pircuall cleanimd, sqhmnt

i ncl udes two,se -
eI Shnseg) EPHBBIGE' of RifiTR; S W&Wfd?s W %%8%% PRfopts"sa
and 5b shéw phodisemaysnabeingyamaresthat it hasseeguseed. shy &2 1quieklyr ansni ssi on
system Not e petfermiel e ré itagionS o¥bthe JEfdded | teldvisibnt beogm&tsertopr ogram

Segments. a E@%{Q&ﬁhgﬁ“ﬁ& SREYS WD U, S Bl A0S RN oPRor s O
(APGD) bl ock tiasgmaiting & me@grmnggamdeur:daptwghusm; cates which speci al
|or0?ramI gw de segrregt SAarrﬁ’asi%@i'pi% rafdg ﬁQieE h?'ﬂSre'f&%%ly q&!aﬁsmﬁtegl tgshe .

arti cu onder ,carr n me (6] e
part] culah 1 A3RoRSt oo DN LRE SediEri) o AR Vel s o = of the
to ratings aud@tat,hemde isf repeatad |miosincatlbi,efmspaamph;g¢w Zhecoumdpd. al so

i nol udes a prios aRsE BeofFAR ARRAET B hO ehBATHA, G dewd BeMRSie by th 15
respectlve n

Th t d I
Gui e cont ai 1h& tergitnel miedioly. aites hene e bd es?“sgeéﬁtﬂefﬁfégﬁam
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services. A service is defined herein as a program component,

such as a video signal, an audio signal, a closed caption signal, or



3 5 desired program Wen a SELECT key of the renote control is

20Z to pressed, the current x and y position of the cursor is 628 lNa@&’dZE]ﬁL
derive virtual channel and programtinme information. 5 As shown in Fl GURE
4, and as noted- above) the naster program gui de and speci al program gui des
‘are divided into segnents (which nmay be as few as one segnent or as nmany as
16). The | owest virtual channel {100) is always allocated as the first
channel of seg (0). Each segment contdins channel and 10 program

informati on for a defined nunber of virtual channels. Upon deriving the
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dat a pack@t psrtmlr_lmarpjegram together, as indicated by the packet sequence
in the middle of the string. Moreover, there is no requirement 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 multiplexed programs, programs
25 1, 2, and 3, plus packets representing a program guide (packets
D4). It is important to note that the data of the program guide
interrelates 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
30 eiample includes two 8-bit bytes comprising five fields, four of
which are 1-byte fields (P,BB,CF,CS), and one 12-bit field (SCID).
The Payload portion contains the actual information to be received
and processed. As shown in FIGURE 2, an exemplary prefix
includes a 1-bit priority field (P); a 1-bit boundary field (BB),
35 which indicates boundaries between significant signal changes; a
1-bit field (CF), which indicates whether or not the payload is



5 A brief description of system hardware) suitable for inplenengi
above-descri bed invention) now follows. In FIGURE 6) a transm &5%0@’32002

processes a data signal froma source 614 (e.g.) a television signal

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 error corrector (FEC) 603) and an uplink unit 604.
Encoder 602 conpresses and encodes sid@nals from source 614 according to a
predet erm ned standard such as MPEG MPEG is an international standard
devel oped bysdrambldd;i agl Wictficlé EJerwhichoimdicdtes hehith 6émt exfnatve onal
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Key 2 0 (QPS I ol e to a carrier. Both
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denodul and decodes
virtual channels to segments, 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 PISM1 . . . PISMnseg, also to be

35 described below.



2 5 received fromantenna dish 805. This unit includes a tuner 834 -
Quat ernary Phase Shift Key (QPSK) denodul ator 835, a Viterbi cgpﬁo (ﬁﬂml
decoder 836, a de-interleaves 837) and a ReedSol onon (RS) decoder 838) all
of conventional design, arranged as shown. 3 0 Tuner 834 receives an input
"signal from antenna dish 805. Based upon a user's channel selection, a
control unit 806 (i.e., a mcroprocessor) sends a frequency signal to tuner
834. This signal cause tuner 834 to tune to the appropriate channel and to
downconvert the received signal in frequency in response to the 3 5

tuni ng frequency si gnaFERES Gat MRETSP Mol PROFTaRT WAL GHBEAItes F C N OV
2002 13 806. ,An out put si ggeal fromtuner 34 is provided to&‘l_f denodul at or
| hat the) £
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0 effectively decode,.t he denodul d . JAlter. decoder 836 codes and
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of . the dat @aﬁz‘g%;z,' th® iaké & | Qichakirt@AUeRafhel 2865ckibed® ifkage- Sol omon 3 5
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25 Relevant portions of the data structures shown in

FIGURES 3, 4, 5a and 5b will be referred to in the following
description of the program selection process. That is, many
portions of the data structures shown in FIGURES 5a and 5b
concern functions other than virtual channel selection, such as
30 purchase information, and will not be discussed. Referring to
FIGURE 3, a user selects a television program for viewing, by
moving a cursor (via operation of remote control up, down, right,
and left, direction control keys, not shown) to a block of the
program guide screen display which contains the name of the
35 desired program. When a SELECT key of the remote control is



2 6 N Oli 2002 14 inserted by the encoder at the beginning of each RS ,
bl ock, thereby providing RS bl ock synchronization. The de-i nter&engcOV 2002
signal is 5 supplied to a Reed-Sol onon (RS) decoder 838. RS decoder 838
decodes the RS bl ocks and corrects byte errors within a bl ock. A decoded
‘signal fromViterbi decoder 836 is provided to RS decoder 838 via
de-interleaves 837. |f decoder 36 uses the proper error correction decode
rate to decode 10 the data signal, dé-nterleaves 837 and Reed- Sol onon
decoder 838 will operate normally. Thus, a digital nufti-channel

transm ssi onprgséd;mheasuhean xliandl 9spdsiciod dezhe i hiadomhis cdvahldted adoes

television p . t n S Lne- l.pl.exed slots in the
data stream Q%q{é?ng“g%\}e%ﬁ%}rﬁ%%pgﬁdgwﬁhg t\g/\rgge\lf\ﬁék{!l]_aﬁgﬁbo | et elé
transparent to the usehs shRWnsihFilFUREeS, andeas pated; abexg, sthenmasssr am by
sel ecting a program galidenaid sFEciIaBSpﬂdgﬁmf guidesr asxpliaidedd imdoove, that the

key to the s p, { O | S S .S rapsjo ssj.on_of the

mast er and s%éﬂtgcﬁg@%gl H‘é‘ﬂi géegdswﬁ?%h&graé‘e( %‘%Qﬁeéﬁtt r%gni{sppg’ﬁal&‘&r a%’:)hannel s and
progr am dat al®bsi Therdewest tvigual ghanaeld£10Q)ais alvayarmliosated, agahechannel
nunmbers. 2fiestNchanie? 0612 sdp (O)Al Bach segnferitet emhimisobhamtil efd or recei ving

a pluralqitgy digitally-enco televisiQ ograns)._. c | Si Rg: nmeans for
sel ecti nlg(5 a E}%;rfl ngtoré}ag}c{naﬁ%ga:f aéfff%%is r#{g@#%n O?hgli{ﬁlg‘}qn%%‘megg'pl urality
of digital dbpent deriviigs $horvismahsdasnelopuaibsr niom desiXetndne of said
digital ly-encoded pediivhsinforrhafioR] aBé avitial ElRfmRNSRumBen i§omndddltosi gnal ,

pr ogr am schelgrs” fP A%, Debbgy eRaP ol SRE FardicRlal eroalty ot o “Gat s
control neanéeitharpmagtaro peegrans uéde.i 05 ewesidnpragsamaigyide)Stajat a entry
ot o and S B B o s pLural | Ly
o? virtual c HF.'EF@OPT] ﬁ’fﬁ@?ﬁaﬂyt’oﬁ‘gm &aﬂgglr Elléﬁqrg}aé'(?“dg¢9, 51&‘i&f‘fls\l?ii‘?tuaI Y
channel bei nthes (i3t (Channehgoi envica Segmendli ¥Map) ene a fixed length of
seventeen bytes and contain such items as, the number of SCIDs in
use (typically 2, audio and video), the channel transponder (Chan
20 Xpndr) the channel number and short name (i.e., typically four
characters), and a pointer into the linked program information. In
order to access any specific Channel Information (CI) it is only
required to repeatedly add seventeen to a base value. Program
information includes the start day and time of the program, the
25 number of thirty minute slots it occupies, the theme category (i.e.,
drama, sports, comedy), and parental rating.
Once the channel transponder carrying a desired
television program is tuned, the data packets containing the audio
and video information for that program can be selected 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 guide, then the data packet is routed to the proper data
35 processing sections of the receiver. If the SCID of a particular



2 0 one of said a plurality of digital data transm ssion channe ' ‘
t el evi si on program schedul e data defining the rel ationship of e@ @ﬁ\zmﬂl

tel evision prograns to respective ones of said plurality of digital data
transm ssion channels. 2 5 2 ~ The tel evision systemof claim1 wherein,
‘said virtual channels bear nunbers allocated according to program content.
3. The television systemof claim2 wherein) said 3 0 virtual channels are
subject to activation and deactivation; and wherein the transm ssion
channel bandwi dth currently allocated to a deactivated virtual channel is

reall ocated tacRet@BbY il magdiedn¥i SEMB! of RO Edsired fifviidh YréQlden 16 4.
The tel evision Is st.em 3& claim1l V\/ne({el rﬁe t(é‘!ew si on ‘éilfqnal . of a(ﬁh of
sai d tel evi siaén‘%‘r"Gth e Bragrams gfde. gthep that (dafacpacksts ise ﬁ]lscaﬁge ai d
tel evisi ol system i ncl Addriefedascriptioresfospstensilgd wagnabsitatfles éord
Lel evision piagaREnfifl e Mbdve. fuschiBEd! BlvRRlBhOMAYSIAREL. ol m 4
further conprising, on®screen_ graphics generati oh neans for generating a 10
matrix of br (ﬂ@é&g E 6 te SFaBH@ NGTy 604 presessss| 3 daz rséng_fﬂinffpﬁg & §OWrc€chedul e
gf sai g t$lhe\61al Qéngrgglreféﬁsibg §ipaRPRoArde) @fd dratrlshﬁw # ¢o a)][sqgagﬁte _sghedul e
ata. 6. e Sustem claim erein) . .a.u cts .on i
vi rtual chann I>és “fert'S ey f’&i gB&QV@%O?%ﬁa&fi zﬁ)rﬁg%ﬁeiﬁjl% f ﬁvleg( %ﬁzg I n
responsel ai dlrapsmivet 60k einebidesa apoencegemdilly ai gladulawaiferwaehsni ssion
channel for rRefPEbRBcRr FHE) 60BN 8 WIIRK Jmit 808, 7 Entol&f §02Si On
system for receiving a El urali af disgl t al Ig/-enco(glﬁdd t el eyi si on prograns,
conpri sing: rfOTHTCFHS & ﬂeE‘E‘ioﬁ’[_& 25180l framy sopzee, Qlds AGEPTdIng s donse to a
control si gngiredetermimedastandardirsutht as MREG:| MBEGeisalahotdesthtionabne or
more transm Sg§i h b ﬂh@fhgﬁ-'"ﬁ’ Jefure NERBELHS Grorp COPItRE NI N A
desired ﬂge g '?Q“fg gfé%éf?%nc de _tle%gell allon P grang,pat .l east one of
sai d trahsni d8tgRapeaaheytand iHEANEANPT: JPEVFREGh TTPECHA LNl e dat a;
user - oper abl andeing @ittuyesreads associatetdenndip dedrad onndigital nstaragecoupl ed to
sai d sel ecti ngedRAS AN ehlodd Yighdl HBhf vl & zrrﬁaeépmédd ggnerating said
control signal |nl reiéonse t%sal user-en%&r& %%t a; . an saléi control
means sel ect i'Rgdlater/ Eorkand, dirrer, Gorzersae 603, which encodes the
signal with error correction data, and Quaternary Phase Shift Key
20 (QPSK) modulates the encoded signal onto a carrier. Both
convolutional and Reed-Solomon (RS) block coding are performed
in block 603.-
Uplink unit 604 transmits the compressed and
encoded signal to satellite 613, which broadcasts the signal to a
25 selected geographic reception area. In this embodiment, satellite
613 operates in two modes, which trade off channel capacity for
transmission power, or transmission power for channel capacity.
In the first mode, satellite 613 illustratively transmits sixteen
channels at 120 watts each. In the second mode, satellite 613
30 transmits eight channels at 240 watts each.
The signal from satellite 613 is received by an antenna
dish 605 coupled to an input of a so-called set-top receiver 612
(i.e., an interface device situated atop a television receiver).
Receiver 612 includes a demodulator/Forward Error Correction
35 (FEC) decoder 607 to demodulate the signal and to decode the
error correction data, a microprocessor 606, which operates
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rel ati onship of each of said television prograns to respective ones of said
‘plurality of transm ssion channels. 5 8. A television systemfor receiving

a plurality of digitally-encoded telf I sion prograns transmtted in
packetized formvia one of a plurali é of a data transm ssion channel s,
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sai d contr oldezeded sigh#iCto g faragisuitable focadedby edigivals poscessiagr am i n
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tel evision ptri'nOgme}erfageSS between the IRD and a telephone network via a
telephone modem 734, between the IRD and a user via an IR link
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
finally, between the IRD unit and a user via a smart card interface
and transport IC 708.
Referring now to FIGURE 8, demodulator/FEC unit 807
acquires, demodulates, and decodes the data signal which is
25 received from antenna dish 805. This unit includes a tuner 834, a
Quaternary Phase Shift Key (QPSK) demodulator 835, a Viterbi
convolutional decoder 836, a de-interleaver 837, and a Reed-
Solomon (RS) decoder 838, all of conventional "design, arranged as
shown.
30 Tuner 834 receives an input signal from antenna dish
805. Based upon a user's channel selection, a control unit 806 (i.e.,
a microprocessor) sends a frequency signal to tuner 834. This
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 microprocessor
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10 data signal. Phase-locked loop circuitry in demodulator 835
synchronizes the operation of demodulator 835 with the input
signal using well-known techniques. Demodulator 835 generates
a Demodulator Lock output control signal that indicates whether
or not demodulator 835 is synchronized with the input signal, 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 quality of the
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 quality 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
25 from Comstream Corp.,. San Diego California (No. CD2000).
Decoder 836 uses a Viterbi algorithm to decode and to
correct bit errors in the demodulated signal from unit 8335,
Decoder 836 includes internal networks, as known, to synchronize
its operation to the incoming demodulated signal in order to
30 effectively decode the demodulated signal. -
After decoder 836 decodes and error corrects the
demodulated data signal, the decoded data signal is supplied to a
de-interleaver 837. De-interleaver 837 restores the ordering of
the data signal to its original sequence, and forms Reed-Solomon
35 blocks (RS blocks), in accordance with known techniques. For this
purpose de-interleaver 837 relies upon an 8-bit sync word
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providing RS block synchronization. The de-interleaved signal is
5 supplied to a Reed-Solomon (RS) decoder 838.

RS decoder 838 decodes the RS blocks and corrects
byte errors within a block. A decoded signal from Viterbi decoder
836 is provided to RS decoder 838 via de-interleaver 837. If
decoder 36 uses the proper error correction decode rate to decode

10 the data signal, de-interleaver 837 and Reed-Solomon decoder
838 will operate normally.

Thus, a digital multi-channel transmission system has
been disclosed and described which allocates television programs
to transponders and to time-multiplexed slots in the data stream

15 of a given transponder in a way which is completely transparent
to the user, who simply tunes a desired television program by
selecting a virtual channel. It has been further explained above,
that the key to the smooth operation of this system is the
transmission of the master and special channel guides which

20 relate transponder channels and program data positions in the
transponder data stream to virtual channel numbers.
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means for selecting a particular digital data transmission
channel from a plurality of digital data transmission channels
containing a desired one of said digitally-encoded television
10 programs in response to a conmtrol signal, at least one of said data
transmission channels also including television program schedule
data;
user-operable data entry means for entering data;
control means coupled to said selecting means and to said
15 data entry means for generating said control signal in response to
said user-entered data; and
said control means selecting a virtual channel from a
plurality of virtual channels in response to said user-entered data,
each virtual channel being subject to reassignment to a different
20 one of said a plurality of digital data transmission channels, said
television program schedule data defining the relationship of each
of said television programs to respective ones of said plurality of
digital data transmission channels.

25 2- The television system of claim 1 wherein, said
virtual channels bear numbers allocated according to program
content.

3. The television system of claim 2 wherein, said
30 virtual channels are subject to activation and deactivation, and
wherein the transmission channel bandwidth currently allocated
to a deactivated virtual channel is reallocated to a newly activated
virtual channel.
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5. The television system of claim 4 further
comprising, on-screen graphics generation means for generating a
10 matrix of broadcast times and virtual channels corresponding to a
schedule of said television programs in response to said television
program schedule data.

6. The system of claim 5 wherein, a user selects one of
15 said virtual channels from said displayed television schedule
matrix and in response said controller selects a corresponding
digital data transmission channel for reception of said television
program.

20 7. A television system for receiving a plurality of
digitally-encoded television programs, comprising:
means for selecting a particular data channel in response to
a control signal, which particular data channel may be allocated to
one or more transmission channels, each of said data channels
25 containing a desired one of said digitally-encoded television
programs, at least one of said transmission channels also including
television program schedule data;
user-operable data entry means for entering data;
control means coupled to said selecting means and to said
30 data entry means for generating said control signal in response to
said user-entered data; and
said control means selecting a data channel in response to
said user-entered data, each data channel being subject to
reallocation to a different one of said plurality of transmission
35 channels, said television program schedule data defining the
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said particular digitally-encoded television program being
15 subject to allocation to any of said data transmission channels,
each of said data transmission channels containing at least one
digitally-encoded television program and television program
schedule data;
user-operable data entry means for entering data; and
20 control means coupled to said selecting means and to said
data entry means for generating said control signal in response to
said user-entered data;
said control means selecting a digitally-encoded television
program in response to said user-entered data, said television
25 program schedule data defining the relationship of each of said
digitally-encoded television programs to respective ones of said
plurality of data transmission channels.

9. The system of claim 8 wherein, a user selects one of
30 said television program title from a displayed television schedule
matrix and in response said controller selects a corresponding
data transmission channel for reception of said television program
and selects for processing only those data packets corresponding

to said particular digitally-encoded television program.
35
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11. The system of claim 10 wherein, said data packets
corresponding to said particular television schedule data are
identified by a second identification code.



