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A DIGITAL TELEVISION SYSTEM CHANNEL GUIDE -
HAVING A LIMITED LIFETIME_
This invention is related to the field of dlgltal
commumcauons systems, and is described wnth reference to a

- digital satellite television system, but also may be apphcable to
such systems as a digital cable system, digital terrestrial broadcast -

system, or a digital communication system which utilizes
telephone lines. The invention specifically concerns a method and

‘apparatus for ensuring that the television schedule data, for
.generating screen displays for controlling the system, are current. ©

In a satellite telev1s1on commumcanon system, the

' satellite recelves a s1gna1 representmg audio, video, or data
information from an earth-based transmitter.

The satelhte
amplifies and rebroadcasts this signal to a plurality of recelvers,

. located at the homes of consumers, via _transponders operatlng at
“specified frequencles and having given bandwidths. '
-system includes an uplink transmitting pomon (carth to satelhte)

Such a -

an earth-orbiting satellite receiving and transmitting umt and a

downlmk portion (satelhte to earth) mcludmg a receiver located at :

the user's residence.. The subject matter of the present invention -
is especially concerned with a downlmk recelvmg umt demgned
for relatively easy use by the user. T :

The subject system is designed to utilize two satelhtes
within a few degrees of each other in geosynchronous earth orblt
stationed at an altitude of 22,300 mlles, approxxmately over the
- 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 havmg to reposition the antenna dish. Each satellite
Selecung. a
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. satellite for reception of its signals is accomplished at the

receiving antenna by selecting those signals with the appropriate
polarization. [Each satellite includes sixteen transponders for

_ transmitting signals to  the receiving ‘antenna dish over a range of

frequencies. . Each transponder is time-multiplexed to convey a
plurality of television channels (e. - six to eight channels),
substantially srmultaneously "~ The satellite srgnals .are transmitted

in compressed and packetized form, and’ comprise television and

ancillary data slgnals. Because the system is capable of carrying
as many as two -hundred fifty-six channels, some television
program selection method and apparatus, which is easy to
understand and- operate, should be provided for the user. =

If we look to conventional analog VHF and UHF
broadcast, television as a- guide, we find that the solution provided

‘therein is of little help, for the followmg reasons. The channel

number of a given television station corresponds to a fixed band

of frequencies.” In other. words, ‘channel 6 in the United States “is

2 0
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. regulated to occupy the range from 82-88- MHz. Most non-

technical consumers have no understandmg of the frequency

allocations of the television broadcast bands. Instead, they tune a

desired channel by entermg its channel number into their.
receiver. Their’ receiver is programmed with the proper
information to perform the required tuniug to the desired channel

- by generating . the appropriate bandswitching and tuning

commands, in response to the entering of the channel. number by

the user. It is possible for manufacturers to build a fixed channel .

number-to-frequency transl_auon arrangement into -each
teie\}ision receiver, ‘only because the relationship' between channel
number and frequency band must ‘conform to a broadcast
standard. e S
In the United States, there is a terrestrial 'television
schedule guide ‘system known as Starsight® which provides a '

. channel guide -display for selecting television channels at' fixed

broadcast frequencles Starsrght® data is ‘transmitted in the
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~ vertical ‘interval of televisions programs of certain Broadcésters
~ (usually public broadcasting stations (PBS)), and displayed in the

form of a schedule guide on the user's television screen.
Unfortunately, three problems with the Starsight® system are -
perceived. _First, it can take several hours for a Starsight®

receiver to load its channel guide data due to its trahsmisSion’ at a -
low data rate. Thus, 4 viewer will not be able to use ‘his. :
Starsi ght® system to tune channels for at least several hours after

‘installing it in his home. Second, the chanriel gmde information is
'not transmitted on every channel, so updating the guide requires

retuning to the PBS channel, thereby interrupting the viewer's use

.. of the receiver dunng the several hours it takes to reload the
-guide, Thu-d a Starsight® user must choose a several-hour
window in time, which occurs once every twenty-four hours, -for .
the Stars1ght® receiver to download ‘a current copy of the channel

guide. . It is important to note that, unexpected changes in -the

~ television schedule cannot be detected by the Starsight® unit if -

the currently ‘watched channel does not carry Starsight® signals,
and most channels do not .carry those signals. Thus; 'unexpeeted
changes. in the television schedule cannot be handled within a -
reasonable time due to, failure of the system to detect those '
changes, and the constraint of loading the schedule from-a

particular broadcast station during a predetermined time window.

SUMMARY OF THE INVENTION

- A television system for receiving a plurality of -

' : digitally-encoded television programs includes an integrated

receiver decoder (IRD) having circuitry for selecting a pamcular
digital data transmission channel from a plurality of digital data
transmission channels containing a desxred digitally-encoded
telev1s1on program in response to a control signal, many of sald

""data transmission channels also Jincluding television program _
schedule data. The system also includes user-operable data entry ..

circuitry for entering data, and a controller for generating -the '
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.above-noted control signal in response to user-entered data. The
‘controller selects a v1rtual channel from a plurality of virtual
channels in response to user-entered data, each virtual channel

being subject to reassrgnment to a different one of said plurahty

- of digital data transmission charnels, the television program

schedule - data defimng the relationship of each of the television
programs to respectrve ones of the plurahty of digital data

transmission channels.  The television schedule data being

repeated several times per minute, and bearmg a code indicative
of its usable lifetime. = The receiver acquires a new master

program gurde upon determmmg that its current channel guide

has expired. = In order to accommodate unexpected changes in
schedule, every few minutes the receiver checks a status byte to
see if the master program guide has changed. The exact number

- of minutes being predetermmed to be several tlmes less' than the
lifetime of the program guide. ' If the status byte indicates that the

program guide has changed then a new program guide is read in,

'. without waiting for the current guide to explre -~ The status byte

may be a version number for the master program guide, which is
compared to the version number of the currently-stored master

'program guide.

&

BRIEF DESCRIPTION OF THE DRAWIN

FIGURES 1 and 2 are illustrations of a typical transmitted
data stream from a transponder in accordance with the invention.
FIGURE 3 is an illustration of a program gurde screen dlsplay

in’ accordance with the invention.

FIGURE 4 is an illustration of segmentauon of the master
program guide and spec1a1 program guldes in . accordance wrth the -
invention.

FIGURES 5a and 5b are 1llustratrons of program "data

. Structures in accordance w1th the mventlon
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FIGURE 6 is a block diagram of a satellite
transmxttmg/recewmg system according to the invention.
FIGURE 7 is a block diagram of the IRD receiver unit. . -
FIGURE 8 is a block diagram of a portion of the IRD recelver

.unit of FIGURES 6 and 7, in detail.

FIGURE 9 is a flow chart showing a portlon of the control
program of the microcomputer of the IRD. receiver unit.
DETAILED DESCRIPTION OF THEDRAWING -
In the subject ‘system, the mformatmn necessary to

- select a- glven television program is not flxedly-programmed mto

. each receiver but is rather is down-loaded from the satellite

15
20
25

' 3-0.

35,

continually on each transponder. The television program selection -

_information comprises a set of data known as a Master .Program -

Guide (MPG), which relates television program .'t'itles", their start

~and end times, a virtual channel number to be displayed to. the

user, and information allocating virtual channels to transponder
frequencies and to a position in the tlme-multlplexed data stream
transmitted by the particular transponder. In a system according

. 10 the subject invention, it is not possible ‘to tune any channel
until the first master program gulde is received from ‘the satelhte,

because the receiver literally ‘does not know where any channel is -
located, in terms of frequency and position (i.e. data tirhe slot) -

* within the data stream of any transponder. Advantageously, the

system is totally flexible in that any program may be assigned, or

reassigned at any master program guide transmission time, to. any-

transponder or data ume slot, in a fashion which is completely
transparent to the ‘user, who sees only the unchanged program )
title and virtual channel : - :

' The problem of changes in television schedule 1s
overcome in that a master program guide preferrably " is .
transmitted on all transponders with television program vxdeo,, K

- audio, and_ auxiliary data, and is repeated periodically, for

example, every 2 seconds.  However, a system in which ‘only  one )
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or some of the transponders carries the master program gurde is
also envisioned, in' that a fast tuner could be employed to sw1tch
to the transponder carrying the master: program guide, or a
second tuner could be tuned to receive the master program gurde

-data,  The data rate for transmitting a master program guide is

approxlmately 100 kbits -per second. " The master program guide, |

-once received, is malntalned in ‘a memory ‘unit in the receiver, and

updated penodlcally, for.example every 30 minutes. Retention of -

‘the master program- guide - allows - instantaneous televxsron

program selection because “the niecessary selectron data are. always
avallable o . :
The master program gulde has a hfenme (time w1th1n
which its data is considered valid) of thirty minutes." “A byte
1nd1catmg -the’ remaining - lifetime of the master program guide is

.transmrtterl_ with -every transmission ‘of the guide ltself (i.e., about
‘every two seconds). In addition to the thirty minute lifetime of a
“master program guide, an emergency guide" is available for

providing a way to correct errors in the program guide, caused by
operator error at the uplink site, or caused by a sportmg event
runnmg "overtime" (i.e., beyond its scheduled time). A program
guide status byte (i.c.; the "change number” byte) is checked .
repeatedly at the end' of every five minute interval to see if the
content of the ‘master program gurde just received - (but not yet
stored) is changed from the' content of the currently-stored

. master program guide. If so, then the newly-received. master

program guide is loaded into memory for immediate use. If not,
the newly-received . master program gurde is discarded.
- Following is an explaniation of how such a system is

transmitting hundreds of programs. Each program may include a
number of services. A service is defined herem as a program

. component, such as a video signal, an audio s1gna1 a closed caption

signal, or other data,- including executable computer programs ' for
an appropriate receiver, Each service of each program .is
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identified by a unique Service Component Identifier. (SCID). The

_information for the respective services is transmitted in packets '
. of predetermined amounts of data (e.g., 130 bytes) and each '

packet includes an SCID corresponding to the service. .
A representation of a typical data stream from one of :

“the ._transponders is shown in FIGURE 1, and a typical packet from
. that data stream is shown in FIGURE 2. In FIGURE 1, a string of .

boxes represents signal packets which are components of a
plurality of ‘different television programs transmrtted by a glven )
transponder. Packets with letters having ‘like subscripts - represent

. components of a single television program. For example, packet

identified as V1, A1 and Di, represent video,. audio, -and data_ for: '
program 1. In the upper line of the string of packets, the

respectrve components of a particular program are shown grouped o
.- together. However, it is not necessary to. group components of a

particular program together, as indicated by the packet sequence

in the middle of the string. Moreover, there is no requrrement to

place the packets of a strmg in any particular order. o
The string of packets shown in the lower portron of

'FIGURE 1, represents three time mulnplexed programs, programs

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 vn‘tual channels by virtue

of the SCID. The respective packets are arranged to include a
prefrx and a payload as shown in FIGURE 2. The prefix of thrs .

- example ‘includes two 8-bit bytes comprising five fields, four of

which. are 1-byte fields (P,BB, CF CS), and one 12-bit freld (SCID)
The Payload portion contains the actual information to be recewed

-and processed. The exemplary prefix includes a 1-bit priority
. field (P); a 1-bit boundary field (BB), which indicates boundanes _
- between significant signal changes; a 1-bit field (CF), which '

indicates whether or not the payload is scrambled; a 1-bit field

.. {(CS), which indicates which one of two descrambling keys is to be
- used to descramble a scrambled payload; and a 12-bit SCID. 'Tne .
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. remainder of the packet comprises the payload which may include .

error code parity bits appended to ‘the end of the payload data.
A .master program guide comprises - packetized data .

formatted as defined above, and is assigned a specific SCID, such

as, 0000 0000 0001. - A .master program guide comprises four

~-sequential blocks of data, designated, SEGM, APGD, CSSM1 . . .

CSSMnseg, and PISMI . . . PISMnseg, to be described below.
. ' A master program guide typically includes television
schedules for the next two hours, but may include schedules for

“four, six, or eigl_lt hours depending on the size of the memory

allocated to store it in the receiver. In addition to the master
program guide, there is also provided one or more special
program guides (SPG), containing additional data, such as, for -
example, television program schedules for the following eight -
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 are downloaded from the satellite as needed and are not

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 'range from
100 to 999. FIGURE 4 shows only an exemplary allocation of

virtual channels to segments, and- other groupings can be, and are,
 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

described below. _ . .

- FIGURES 5a and 5b illustrate program -data structures
of the subject system, ‘not all of which are relevant to the virtual
channel selection and updating of the master ‘program guide. Only

" those " portion which are relevant will be discussed. Referring to
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FIGURES 5a and 5b, the Segment Map (SEGM) block of the -master

' program 'guid.e contains information about the partitioning of the -
~ channel space into segments, and the number .of segments. The

Additional Program Guide Data (APGD) block contains a .program' -

" guide map which indicates which special program -guide ‘segments

‘are active, and their location (i.e., the particular transponder

carrying the segment), as' well as the SCIDs of the respective _

segmer_its. The APGD block contains program information relating

to ratings and theme .of a particular television program._ ‘The APGD

also includes a program guide map associating special guide

segments with ‘respective virtual channel names, virtual channel - '

numbers, and content types. o '- o '
The master guide and every special guide 'co_ntain a

'Channel to Service Segment Map (CSSM) block and a Program
Information Segment Map (PISM) block. The CSSM describes |
‘virtual channels by defining characteristics $uch as, channel name,
call letters, channel number, and type, which are’in the @ = =

corresponding segment. The PISM block contains linked lists .of
program information such as, title, start time, duration, rating, and

. category, that are on each virtual channel described in the -
. corresponding CSSM. ' '

. Relevant portions of the data structures shown in

.FIGURES 3, 4, 5a and 5b will be referred to. in the followi't_ig .

description of the program selection process. In order to

~understand the importance of maintaining an accurate master =~ .
_ program guide, . it may be helpful to describe how .a master

program guide is used to select a television program. Referring to

FIGURE 3, a user selects a television program for viewing, by -

moving a cursor (via operation of remote ‘control up, down; rig'hi‘,.
and. left, diréction control keys) to a block -of the program guide

- . screen display which contains the name: of the desired program. -

35

The remote control -unit is not shown for simplicity. When a

: SELECT key of the remote control is pressed, the current x and y '
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position' of the cursor is evaluated to denve virtual channel and
program time information. :

As shown in FIGURE 4, and as noted above, the master

o program guide and special. pr_ogram ‘guides are divided into
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segments (which may be as little as one segment or as many as
16)' The ‘lowest virtual channel (100) is always allocated as the
first channel of seg (0). Each segment contains channel and
program mformatmn for a defined number of virtual channels.
Upon deriving the virtual channel number from the X and Y
cursor position information, the virtual channel number is used to
point into the proper segment of the particular program guide
(either master program guide, or a special program guide) to

_retrieve the - specific . channel mformanon and program

information. Specrfically, the Channel Information (CDH Records in

" the CSSM (Channel to Service Segment Map) are a fixed length of

seventeen bytes and contain such items as, the number of SCIDs in .
use (typically 2, audio and video), the channel transponder (Chan

Xpndr) the channel number and short name (i.e., typically 4 )
- 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 17 to a base value.: Program

information includes the start day and time of the program, the

~number of 30 minute slots it occupies, the theme category (1 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

data stream received from the transponder by examining the data
packets for the proper SCID (Service Component Identifier) 12 bit
code. If ‘the SCID of the currently received data packet matches

“the SCID of the desired television program as listed in the

program. gulde then the data packet is routed to the proper data

‘processing sections of - the receiver, if the SCID of a particular
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as listed in the program guide, then that data packet is ‘discarded.

Refemng again to the Segment Map (SEGM), of FIGURE -

5a, there -are :included in the SEGM two - bytes of particular

tinterest. The first is the lifetime byte which is initially set to

thirty minutes when a new master program gulde is first
transmitted. Each transmission of that same master -program
guide will have the lifetime byte decremented by an amount

"equal to the time delay between transmissions of that guide

(typically, every two seoonds). When the lifetime byte reaches a
value of zero (indicating that the currently stored master program

“-guide is thirty minutes old), then a new master progranmi guide is

acquired and stored for immediate use. The second byte of

 particular interest is' the "change number” byte. Each master
.program guide having content which is different from the content
of the currently-stored master program guide will have a
different number from the currently- stored master program
guide. : It is this byte which will be examined to determine

" whether an unscheduled. change in programming has occurred -
_(i.e., a change in television programming which occurred during

the valid lifetime of the currently-stored master program guide).

‘Detection of such an unexpected change requires the acquisition . .- -

and storage of a new master program guide. ~ At the end of every -

‘five minute interval (although another time period may be used)

during the valid lifetime of the currently-stored master program

guide, the "change number" byte of a newly received gu_xde will be .

examined to determine if a change in master program guide

content has occurred, and whether or not the newly-received

master program guide should be stored and used, or dlscarded
The "change number" byte may.be a version number for the
master program gmde, which is. compared to the version number

of the currently-stored master program guide. A flowchart
‘illustrating the portion of the control program for the receiver -
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which is relevant to the master program guxde updating " operauon

1s shown in FIGURE 9. .

. The routine of FIGURE 9 is entered at step 900 and
proceeds to step 910 wherein a check is made to see if the
lifetime of . thirty minutes of the currently-stored master program

_gmde has e_xpn'ed If so, the program advances to step 920 to
.acquire and store a new master program guide, and then exits at

step 990. . If, at step 910, the lifetime of the currently-stored

. master program guide had not expired, then the NO path is taken

- to step 930 wherein a check is made to see if five minutes has
', elapsed since the last time that change number byte was

15

~ examined. If the five minute period has not elapsed, then the

routine is exited at step 990. If the five minute period has
elapsed, then the change number byte is read at step 940. At step

950, a determination is made as to whether or not the newly-

20
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received master program guide has been ehél_nged from the

currently-stored niaster program guide. If so, the program

advarices to step 920 to acquire and store a new master program
guxde, and then exits at step 990. I not, then the NO path is taken
to the exit at step 990. Thus, in the normal course of events,
every thirty minutes the master program guide is updated with

.new information. However, in the event of an unexpected _

television program schedule change, the receiver will' correct its
master program guide within a five minute period, because a

~ -master program guide including schedule data for all active
* virtual channels is transmitted on ‘every transmiission channel
- every two seconds, and because a compléte new master program o

guxde takes only two seconds to load.
A bnef description of system hardware, suitable for
implementing the above-described invention, now follows. In .

" FIGURE 6, a transmitter 601 processes a data signal from a source
-614 (e.g., a television signal ‘source) and transmits it to a satellite

613 which receives and rebroadcasts the signal to a receiver 612. -

Transmitter 601. includes an encoder 602, a modulator/forward
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eIror corrector (FEC) 603, and an uplink unit 604. Encoder 602

. compresses and encodes signals from source 614 accordmg to a.

- predetermined standard such as MPEG. MPEG is an international
- standard developed by the Moving Picture Expert Group of the o
'Internanonal Standards Organization for coded representatlon of

moving pictures and associated audio stored on digital storage

~medium. An encoded signal from unit 602 is supplied to .-
modulator/Forward Error Corrector (FEC) 603, which encodes the . .
.signal with error correction data, and Quaternary Phase Shift Key

(QPSK) modulates the encoded signal onto a carrier.  Both

- - convolutional and Reed-Solomon (RS) block codmg are performed '

15

20

in block 603. :
Uphnk unit 604 transmlts the compressed and

" encoded s1gnal to satellite 613, which broadcasts the signal to a_ -
selected geographic reception area. In this embodiment, satellite L

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

~ transmits eight channels at 240 watts each.

25

- 35

. The signal from satellite 613 is received by an antenna

. dlsh 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

. (FEC) decoder 607 to demodulate the signal and to decode the

error correction data, a microprocessor 606, which operates

R mteractwely with demodulator/FEC -unit 607, and a. transport tmlt.
30

608 to transport the signal to an appropriate decoder ‘within unit
609 depending on the content of the signal, i.e., audio or video -
information.” . Transport unit 608 receives corrected data packets

- from:unit 607 and checks the header of each packet to determine - |
‘its routing. Decoders in unit 609 decode the signal and remove -
"added transport data, if used. An NTSC Encoder 610 encodes “the
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decoded signal to a format suitable for: use by signal processing
cxrcmts in.a standard- NTSC consumer television receiver 611.
_ 'FIGURE 7 is a block diagram showing the components
of the IRD receiver system including the outdoor antenna dish
unit 7-5. - The IRD includes a block 707 including a tuner 734 and

-a demodulator ‘unit 735 for. tuning various television signals. The

IRD ‘is under control of a microcontrolier 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
725 and between the IRD and a television receiver via .an MPEG

' decoder 723, a video encoder 721, and an RF modulator 722, and

15
| example, in RAM 709.

20
25
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finally, between the IRD unit and a user via a smart c_ard interface
and transport IC 708. The master program guide is stored, for

Referring now to FIGURE 8§, demodulator/FEC unit 807
acquires, demodulates, and decodes the data signal which is
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 conventmnal design, arranged as

shown. _ : _ .
Tuner 834 rece_ives an input signal from antenna dish

'805. Based upon a user's chanmel 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 o the

tuning frequency signal sent to tuner 834 from microprocessor
~ 806. - An output signal from tuner 34 is prov:ded to QPSK '

- -demodulator 835.

_'35'

-QPSK: demodulator 835 locks onto (synchromzes thh)
the tuned channel, demodulates the modulated data s1gnal , and
generates a signal indicative of ‘the quality of the demodulated
signal. - Demodulator 835 demodulates the modulated input data . . .

“signal regardless of the error correction code rate of the received
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. data _sighal. Phase—locked ‘loop cucmtry in demodulator 835

synchronizes the operation of demodulator 835 with the input |

. signal using well-known techniques. DemoduI_ator 835 generates
" a-Demodulator Lock output control signal that indicates whether

or not demodulator 835 is synchronized with the input s1gnal .and
supphes this signal to a storage register in mlcroprocessor 806.

an output demodulated data signal from. unit 835 .is prov1ded to . -
Viterbi decoder 836. Demodulator 835 also generates an output .

- Signal Quality signal, which is indicative of the quality of the

20

25

-signal received from the satellite transmission, and is related to .

the s1gnal -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 S
commercially available from Hughes Network Systems of

‘Germantown, Maryland (integrated circuit type No. 101 6212), and -

from Comstream Corp.,. San Dlego California (No. CD2000)

Decoder 836 uses a Viterbi algorithm to decode: and to ‘
correct b1t errors in the demodulated signal from unit- 835.
‘Decoder 836 includes internal networks, as known, to synchromze
‘its operation to the incoming demodulated signal in order to '
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—mterleaver 837 restores the ordering of

~ the data signal to its original sequence, and forms Reed-Solomon’ ‘
blocks (RS blocks), in accordance with known techniques. For. thzs e

o purpose. de-interleaver 837 relies upon an 8-bit sync word’

30
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. inserted by the encoder at the beginning of each RS block, thereby -

providing RS block synchronization. The de-interleaved signal is |
supphed to a Reed-Solomon (RS) decoder 838. L
P RS decoder 838 decodes the RS blocks and corrects

| byte errors within a block. A .decoded signal from Viterbi deécoder '

836 is provided to RS decoder 838 via de-interleaver 837. If
decoder 36 uses the- proper error correcuon decode rate to decode

- 1This Sheet Has Been Replacec
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the data s1gnal de-interleaver 837 and’ Reed Solomon decoder
838 will operate normally.

Thus, :a digital multl-channel transmission system has
been disclosed and -described which allocates television programs
to transponders and to time-multiplexed -slots in the data stream
of a given transponder in a way which is completely transparent
to the user, who simply tunes a desired television program by

_selectmg 'd virtual channel. Clearly, the key to smooth operation

of ‘this system is the transmission of the master and special
channel guides which relate transponder channels and program

. . data positions in the transponder data ‘stream to virtual channel .

15

numbers. The subject invention ensures that the stored master

program guide data are current by reloading it every half hour,
and by checkmg every five minutes to see if the content of a

'newly-recelved master program guide differs from the content of

the currently stored master program gunde
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CLAIMS '
1. A ‘television system for recelvmg a plurahty of
dlgrtally-encoded television programs, comprising: .
. means’ for selectmg a partlcular digital data
transmrssron channel from a _plurality of digital data - transmission

channels containing a desired one of said drgrtally-encoded
television programs in response to a control srgnal at least one of .

,_: said data transmission channels also mcludmg telev1sron program
. schedule data;

. user-operable data entry means for entering data,
- control means coupled to said selecting means and to -
sald data entry means for generating said control srgnal in

Tesponse to said user-entered data; and

said control means selecting a vrrtual channel from a

Plurality of virtual channels in response to said user-entered data,

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;

- said television program schedule data mcludmg _
information havrng a first portion indicative of a time period
during which said television program schedule data is valid, and a _
second portion indicative of change of content;

- . said control means causing said television program .
schedule data to be acquired and stored when: said first _portion of -

said information indicates that said time period has exprred and

o causing said television program schedule data to be acquired and D
30

stored when said second portion of said 1nformatlon mdrcates that
said content has changed regardless of whether said. tlme penod '
has expired. '

Sheet Has Been Replaced

RITITT I




10

15

20

25

30

35

. WO 95/19091 : - _ . S “PCT/US95/00050

H!IIIIJ I IIIJI UfE

2. .The telev1s1on system of claim 1 wherem, said all of
said data transmlssxon channels also include sa1d televxsxon

- program schedule data

3. ‘The televmon system of claim 1 wherein, said first

'_ portion of said information conveys information indicative of the -

time remaining of a time period during which said television
program schedule data is to be considered valid.

4, The television system of claim 3 wherem satd time
perlod during which said television program schedule data 1s to. be
cons1dered vahd is thlrty minutes.

'5. _The television system of claim 1 wherein, said
second portion of said information is a number indicative of a

version of said. television program sche'dule data. -

6. A television system for rece1vmg a plurahty of

digitally-encoded television programs, comprising:

means for selecting a particular data channel from one ‘of a

- plurality of data channels on a plurality of transmission channels

in response to-a control signal, 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

_data entry means for generating said control s1gnal in response to
. said user-entered data; and

said -control means- selectmg a data channel in response to
said - user-entered data, said television program schedule data
defining the relationship of each,of said television programs to
respective ones of said plurality of transmission channels;
said television program schedule data including

1nformatlon havmg a first portion indicative of a time penod
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_ ;dunng which’ sa1d television program schedule data is vahd and a

second portion indicative of change of content; _
said control means causing said telev1s1on program

. schedule data to be - acquired and stored when said first portion of

said information indicates that said time period has expired, and

‘causing said television program schedule data to be acquired and

stored when said first portion of said information indicates that
said content has changed regardless of whether said ume period
has expn'ed : '

7 The television system of claim 6 wherem, said all of
sald data transmission channels also mclude sa:d televmon
program .schedule data.

- 8. Method for receiving a plurality of dxgltally-
encoded television programs, comprising the steps of:

. selecting a digital data transmission channel from a ~
plurality of digital data tra_nsmission channels containing a desired
one of said digitally-encoded television programs in response to a .
control signal, at least one of said data transmission channels also '
including television program schedule data; :

readmg user-operable data entry means for entenng '

generating said control signal in respense to said user-
entered data; and ' B

inputting said telev1s1on program schedule data
mcludmg information having a first portion mdlcauve of a time
period during which said television program  schedule data is .
valid, and a second portion ‘indicative of ‘change of content;

~ controlling said control means to acquire and store

said television program schedule data when said first portion of -
said information indicates that said time period has expired, and-
causing said television program schedule data to be acquired and

_stored when said first portion’ of said information indicates that

heet Has Been Replaced -

"




WO 9519091 . T | © PCT/US95/00050

LT - |

20

-said content has changed regardless of whether Sald time perlod S

has explred _

. 9, The method of claim 8 wherein, said all of said data
transm:ssxon channels also include said television program =
schedule data :
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