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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

WESTERN DIVISION
10 v
11 || K TECH TELECOMMUNICATIONS, |  CaseNo. CV11-09370 RGK (RZx)
INC., a Delaware corporation,
12 , FIRST AMENDED COMPLAINT FOR
Plaintiff, INFRINGEMENT OF UNITED STATES
3] PATENT NOS. 6,785,903; 7,487,533;
14 ; VS. 7,761,893; AND 7,984 469 _
’ DEMAND FOR JURY TRIAL
15 If DIRECTV, a Delaware corporation,
16 Defendant.
17
18
19 1. Plaintiff K Tech Telecommunications, Inc. (“K Tech”), a Delaware

20 |[corporation, for its complaint, and demanding trial by jury under Rule 38, Fed. R.

21 |[Civ. P., and Local Rule 38-1, alleges that Defendant DirecTV, a Delaware

22 (leorporation, is infringing at least claim 24 of U.S. Patent 6,785,903 (the ““903

23 patent”); claim 13 of U.S. Patent 7,487,533 (the “‘533 patent”); claims 1 and 9 of

24 ||U.S. Patent 7,76 1,893 (the “‘893 patent”); and claims 1, 5, 9, 12, and 15 of U.S.

- 25 ||Patent 7,984,469 (the “*469 patent”) (collectively “the K Tech patents”), by making,
26 |iselling, and offering to sell, in this judicial district, systems and methods for

27 |modifying a major chanhel number, a minor channel number, and/or a carrier

28 ||frequency to identify a television program that infringe the K Tech patents.
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2. This is a civil action for pateht infringement and arises under, among
other things, the United States Patent Laws, 35 U.'S. C. section 10, et seq.
Jurisdiction is therefore based upon 28 U. S. C. sections 1331 and 1338(a),

providing for federal question jurisdiction of patent infringement actions and

1
2
3
4
5 |lexclusive Jurlsdlc’uon of patent infringement actions i in the U. S, district courts.
6 | - 3. PlaintiffK Tech is informed and believes, and thereon alleges, that
7 |[venue in this court is proper under 28 U S. C. section 1391 (c) and section 1400 (b)
8 because the acts of patent 1nﬁ1ngement alleged herein took place at least in part
9 |\within this judicial district. | | |
10 4. Plaintiff K Tech is a Delaware corporation, and has its principal place

11 ||of business in Chatsworth, California.

12 5. Defendant DirecTV is a Delaware corporation, and has 1ts principal
13 place of business in EI Segundo, California.

14 6. On August 31, 2004, the U. S. Patent and Trademark Office duly and

15 |[lawfully issued the ‘903 patent under the title Digital Television Translator with

16 |IPSIP Update. A true and correct copy of the 903 patent is attached hereto as

17 Exﬁibit A. On February 3, 2009, the U. S. Patent and Trademark Office duly and

‘1‘8 lawfully issued the ‘533 patent under the title Digital Television Translator with

19 (IPSIP Update. A true and correct copy of the ‘533 patent is attached hereto as

20 |[Exhibit B. On July 20, 2010, the U.S. Patent and Trademark Office duly and

21 |[lawfully issued the ‘893 patent under the title ngztal Television Translator with

22 |\PSIP Update. A true and correct copy of the ‘893 patent is attached hereto as

23 |[Exhibit C. On July 19, 201 1, the U.S. Patent and Trademark Office duly and

24 ||lawfully issued the ‘469 patent under the title Digital Television Translator with

25 ||PSIP Update. A true and correct copy of the ‘469 patent is attached hereto as

26 ||[Exhibit D,

27 7. DirecTV has infringed the K Tech patents by making, selling, and

28 |loffering to sell, in this judicial district, systefns and methods for modifying a major
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channel number, a minor channel number, and/or a carrier frequency to identify a
television program covered by one or more of the claims in the K Tech patents in
this judicial district and elsewhere in the United States. The United States

Congress mandated that June 12, 2009 would be the last day for full-power
television stations in the U.S. to broadcast with analog signals. Since June 12, 2009,
full-power television stations, such as CBS, ABC, NBC and FOX television
networks can only transmit digital television signals. Digital television s1gnals
carry multiple television programs over each, individual signal.. Full-power
television stations, such as CBS, ABC, NBC and FOX television networks, ldentlfy
the individual television programs carried over a single dlgltal television signal
transmitted over the air using a major channel number, a minor channel number,
and/or a carrier frequency. Under FCC rules, all digital television signals in the U.S.
must follow ATSC specifications. These specifications require that a digital
television signal be transmitted over-the-air and follow Program System Information

Protocol (“PSIP”) specifications. The PSIP specifications redefine a television

_([Program contained in the signal to be identified in a table called the Virtual Channel

Table (“VCT”) with a major channel number, a minor channel number, and a carrier

frequency. The K Tech patents identify systems and methods for modifying a major

channel number, a minor channel number, and/or a carrier frequency to identify a
television program. In order to broadcast programs in a cable or satellite system,
companies, such as DirecTV, must identify television programs with a channel
number so that users can select the programs. These companies may also be using
the carrier frequency to identify the programs. On information and belief, this
infringement will continue unless enjoined by this court.

8. On August 26, 2010, Thomas Nelson of Morgan, Lewis & Bocklus
LLP, a firm that earlier represented K Tech, wrote to Mr. Ronald Cosllck Assistant
General Counsel for DirecTV. In that letter, Mr, Nelson stated to Mr. Coslick that
he was enclosing claim charts of DirecTV’s infringement of U.S, Patent Nos.
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7,487,533 and 7,761,893, which are both at-issue in the present litigation. A copy of
Mr. Nelson’s August 26, 2010 is attached hereto as part of “Exhibit E”,
9. Receiving no response to his August 26, 2010, Mr. Nelson wrote Mr.

Coslick again on February 28, 2011, stating that it had been “six months since we

a meeting to discuss the patents and terms of a license.” A copy of Mr. Nelson’s
February 28, 2011 letter is attached hereto as part of “Exhibit E”.
10.  On April 13, 2011, Mr. Coslick responded, by letter, to Mr, Nelson,
stating that he had received both the August 26, 2010 letter and the February 28,
2011 letter and that:
Upon receiving your August 26 letter I revisited the investigation that I
undertook when we first corresponded to ensure that I correctly understood
DIRECTV’s local signal collection technology and any changes that may
have occurred since our original correspondence. After completing that
investigation it remained, and still remains, my opinion that DIRECTV does
not practice the technology described in the K Tech patents or claimed in the
K Tech patent claims.
A copy of Mr. Coslick’s April 13, 2011 letter is attached hereto as part of “Exhibit
E”. This letter contains no facts supporting DirecTV’s bare denial of infringement,
and makes 'clear that the details of DirecTV’s PSIP met110ds/systems are closely-
guarded secrets.

11.  DirecTV, on its website, lists numerous locations throughout the United
States that receive local, over-the-air digital broadcast signals, raising, on
information and belief, an inference of infringement. The URL for the website is:

http://www.directv.com/DT VAPP/content/contact us/local receive facilities.

N NN N
0 N & »n

12. United States patent 8,077,706 (“the “706 patent”), a patent that has
been assigned to DirecTV, shows how DirecTV collects local, off-the-air digital
television signals. Specifically, Box 66 in Figure 2 indicates that the DirecTV
System receives the local, off-the-air digital television signal, and Boxes 74-76

indicate the channel number information. A copy of the “706 patent is attached

a
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hereto as “Exhibit F”. On information and belief, this patent, too, raises an

inference of infringement,

13.  On information and belief, Plaintiff believes that DirecTV is utilizing
the methods and systems protected by the K Tech patents to update the digital
signals it réceives, rather than using other non-infringing methods and systems,
because this receiving of digital television signals and channel reassignment appears
to be covered by the K Tech patents, raising an inference of infringément, which
constifutes probable cause for the case, even though DirecTV admits holding in
confidence the details of its channel reassignment methods/systems.

14. DirecTV’s infringement of the K Tech patents has damaged K Tech in |
an unknown amount. These damages continue to grow as DirecTV’s infringement
continues. Under Section 284 of Title 35 of the United States Code, K Tech seeks
damages adequate to compensate for this infringement in an amount no less than a
reasonable royalty, together with interest and costs affixed by the Court.

15.  DirecTV’s continuing mfrmgement of the K Tech patents has caused
and continues to cause irreparable harm to K Tech, including impairing the value of
the K Tech patents in an amount yet to be determined. Pursuant to Section 283 of
Title 35 of the United States Code, K Tech seeks a preliminary and a permanent

injunction against further infringement of the K. Tech patents,

PRAYER FOR RELIEF
WHEREFORE, K Tech prays for the following relief from this court agalnst

Defendant: ‘
1. An order, pursuant to 35 U.S.C. Sections 154(d) and 271, declaring that

IDirecTV has infringed one or more claims of the K Tech patents;

2. Apreliminary and a permanent injunction against DirecTV, prohibiting
DirecTV from further infringement of the K Tech patents;
3. Anaward of the actual damages K Tech has suffered by reason of the

infringement charged in this Complaint, in an amount not less than a reasonable

g
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1 {royalty on DirecTV’s sales of the products charged with infringing the K Tech
2 |ipatents; -

3 4. Anaward to Plaintiff K Tech of its costs of suit herein; and
4 5. Su¢h other and further relief as the Court may deem just and proper.
S | |
6 Dated: February _éz 2012 Respectfully submitted,
- | - WAGNER, ANDERSON & BRIGHT, PC
8 | ‘ |
9 By:% W/
Patrick F. Bright
10 :
11 Attorneys for Plaintiff
12
3 K TECH TELECOMMUNICATIONS, INC.
14 |
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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DEMAND FOR JURY TRIAL

- Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, and
Local Rule 38-1, Plaintiff K Tech does hereby demand trial by jury of each
and every issue and claim as to which it is en.titled.to trial by Jury under Rule
38(a) of the Federal Rules of Civil Procedure. |

Dated: February %7, 2012 Respectfully submitted,
| WAGNER, ANDERSON & BRIGHT, PC

.By: @W%W

~ Patrick F. Bright

Attorneys for Plaintiff
K TECH TELECOMMUNICATIONS, INC.
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1 CERTIFICATE OF SERVICE
2 ) | .
The undersigned hereby certifies that a true and accurate copy of the
3 : : _
foregoing was filed with the United States District Court for the Southern District
5 |lof California on February&i, 2012, and a copy was served, via first-class mail, on
6 _ , _
; the following:
8 Mr. Darin W. Snyder
, O’MELVENY & MYERS LLP
9 Two Embarcadero Center, 28™ Floor
10 San Francisco, CA 94111-3823
Telephone: (415) 984-8700
11 Facsimile: (415) 984-8701
12
13 Attorﬁeys Jor Defendant Dz‘r‘ecTV
14 ' | |
15 ' . .. o
16| Dated: February=¥ 2012 Upec rirpies
| Patrick F. Bright
17
18
19
20
21
22
23
24
25
26
27
28
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«» United States Patent
Kuh :

"~ US006785903B1
US 6,785,903 B1
Aug. 31,2094

(10)-Patent No.:
(45) Date of Patent:

(54) DIGITAL TELEVISION TRANSLATOR WITH
PSIP UPDATE ‘ ‘

(75) Inventor: Steve Kuh, Northridge, CA (US)

(73) Assignee: K Tech Telecommunications, Inc.,
Chatsworth, CA (US)

(*) Notice: . Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21) Appl. No.: 09/545,613

KTech Telecommunications, Inc 8-VSB Remodulator
Application Note, Apr. 1999, pp. 1-4, available via http://
archive.org.*

KTech Telecommunications, Inc 8-VSB Remodulator
Model No.: VSB-REMOD-100, Oct. 1999, pp. 1.2, avail-
able via http://archive.org.*

KTech Telecommunications, Inc 8--VSB Remodulator Prod-
uct Description, Mar. 2000, pp. 1-2, available via htip:/
archive.org.*

KTeck Telecommunications, Inc Homepage, Apr. 1999, p.1,
available via http://archive.org.*

WayBackMachine. scarch result for ktechtelecom.com,
searched for on Jun, 23, 2003, available at http://archi-
' ve.org.* :

(22) Filed: Apr. 5, 2000
G It QL7 ... HO4N §/58 (List continued on next page.)
(52) US.Clh v 725/S0); 725/132; 125118 £ rmary Bxaminer—ohn Miller
725/127; 725/148; 725/149; 725/152; 3701486 ‘Assistant Examiner—Nathan A Sloan :
(58) Fleld of Search ............... 725/50, 132, 142,  \) Attorney, Agens, or Firm—Morgen, Lewis & Bockius
725/152, 118, 199, 120, 127, 128, 148; LLP
370/486 57 ABSTRACT
56 R A digital television translator includes a digital television
6) eferences Cited receiver for receiving a first digital television signal at a first
U.S. PATENT DOCUMENTS frequency and generating a digital transport stream from the
- first digital television signal. The digital transport stream gan
694 . p
;:774::;?9, : lgﬁgg; {;:g;::e etal. i ggﬁg include original Program and System Information (PSIP)
5,852,612 A 12/1998 Kostreski et al. ... 3705537  92ta having RX channel data that is indicative of the fiest

frequency, the first major channel number, and/or the first

5.884,181 A 3/1999 Armold et al. .............. 455/450

5,978,650 A 11/1999 Fischer et al. ............... 455/3.1 minor channel number. The digital television translator also
6,233,255 Bl * 5/2001 Kato et al. ........o......, 370/486  includes a PSIP update module for updating the origifal
6,249,320 Bl * 6/2001 Schneidewend et al, .... 348/569 PSIP data in the digital transport stream by replacing the RX
6,313,886-B1 * 11/2001 Sugiyams ........... - 348/731  channe] dats with TX channel data. The TX data is indiga-

6,400,415 B1 * - 6/2002 Dapielsons ..... . 348/608
6,414,720 B1 * /2002 Tsukidate et
2001/0009556 A1 * 7/2001 Kato et al. ..,

2002/0145679 Al * 10/2002 Barreyro et al. wvvenne 348723

OTHER PUBLICATIONS

John Taylor; “Zenith Introduces New Product to Advance
the Roll-Out of DTV Translators,” Apr. 8, 2000, retrieved

from http://www.zenith.com.*

tive of a second frequency, a second major channel number,
and/or a second minor channel number, The digital televi-
siontranslator further includes a digital television modulator

- for converting the digital transport stream having the

updated PSIP data into & second digital television signal at
the second frequency, where the second frequency can be the
same or different from the first frequency,

58 Claims, 4 Drawing Sheets
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OTHER PUBLICATIONS

Guide 10 the Use of the ATSC Digital Television Standard,
Doc. A/54, Oct. 4, 1995, Table of Contents and pp. 1-136.
ATSC Digital Television Standard, Doc. A/53, Apr. 12,1995
and Sep. 16, 1995, Tuble of Contents and pp. 1-64.

Program and System Information Protocol for Terrestrial
Broadcast and Cable, Doc. A/65, Dec. 23, 1997, Teble of
Contents and pp. 1-93.

ATSC VSB Traoslator Datasheet (Undated).
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DIGITAL TELEVISION TRANSLATOR WITH lection of hierarchically arranged sub-tables for describing
PSIP UPDATE v system information and program guide data, One of sub-

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a digital television trans-
lator. More particularly, the present invention relates to a
digital television translator that updates the program and
system information protocol (PSIP) table with transmit (TX)
channel data, )

2. Discussion of the Related Art

Digital television (DTV) broadcasting systems are rela-
tively new in the United States and offer many alternatives
to traditional information and program distribution. In addi-
tion to traditional television programming, DTV systems
offer the ability to distribute additional content in the form
of data. This data can be any type of data including, for
example, Internet data broadcast to one or more end users.
Therefore, DTV broadeast systems offer great fiexibility and
diversity in the types of information they distribute, Like
most conventional broadcast systems, DTV broadcast sys-
tems have a finite capacity limited by the bandwidth of its
channels,

Additionally, as with other broadcast systems, such as
analog television systems, the received DTV signal quality
can vary greatly depending upon where the: receiver is
located. This problem is due to a number of adverse propa-
gation cffects such as muitipath, interference, and simple
attenuation, One solution to this problem is to use multiple
low power repeaters (On-Channel boosters) and/or transla-
tors (Re-modulators) to improve reception in areas of poor
DTV signal reception. For exaiple, a repeater, placed in an
area of poor signal reception, receives a transmitted signal
from a high power DTV transmitter and re-transmits an
amplificd duplicate signal at the same frequency.
Translators, on the other hand, can receive a transmitted
sigoal from a high power DTV transmitter and re-transmit
the signal at 4 frequency different than the received fre-
quency. Repeaters and translators are also used to extead the
coverage of a broadeast system incrementally, and
economically, to specific geographical regions.

FIG. 1 shows an example of a conventional DTV trans-
lator 1. The conventional DTV translator includes a down
converter 2, a first local oscillator 3, an up converter 4, and
a second local ascillator 5, A received DTV signal (RX RF
input) is down converted to IF (intermediate frequency) by
down converter 2, The IF is determined by the difference
between the frequency LO1 generated by the first local
oscillator 3 and the RF frequency of the recejved DTV signal
(RX RF Inoput). The IF signal is then up converted to RF by
up converter 4. The frequency of the up converted RF DTV
sigmal (TX RF Output) is determined by the sum of the
frequency LO2 generated by the second Iocal oscillator §
and the IE, The up converted DTV signal (TX RF Output) is
then amplified and transmitted. With this arrangement, the
transmitted signal contzins the same information as the
teceived signal, but is amplified, Furtber, when LO1=L02,
the transmit frequency is the same as the received frequency,
and the apparatus operates as an on-channel booster,
Alternatively, when LO1«L02, the transmit frequency is
different than the reccived frequency, and the apparatus
operates as a translator.

In the DTV American Television Systems Committee
(ASTC) standard, s DTV signal contains & Program and
System [nformation Protocol (PSIP) table, which is a col-
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tables in the PSIP table is the Virtual Channel Table (VCT),
which contains a list of attributes for virtual channels caried
in the digital transport stream (baseband information). VCT
fields “major channel number” and “minor channel number”
are used for identification, The major channel pumber is
used to group all channels that are to be identified as
belonging to a particular broadcast corporation (or a par-
ticular identifying number such as channel “12"), The migor
channel number specifies a particular channel withig the
group, The VCT also contains a “carrier frequency” fleld,
which is used to identify the frequency at which the DTV
signal is transmitted and received. As discussed herein, TX
and RX channel data include at least one of the following
major channel number, minor channe! pumber, carder
frequency, and/or other data necessary for generating a
proper DTV signal.

When 2 RF DTV signal is translated to a new frequency
by the conventional DTV translator 1 of FIG, 1, the PSIP
table no longer reflects the correct carrier frequency. In
many DTV receivers, this discrepancy between the actual
frequency of the received DTV signal and the carrier fre-
quency data contained in the PSIP table prevents the receiver
from properly receiving the DTV signal

Also, 2 particular broadcast corporation may be assigned
different major/minor channel numbers in geographical
regions serviced by cach translator. For example, Broadcast
Corporation #1 could be assigned major/minor chansel
12/04 in region #1 (served by a main DTV transmitter) and
major/minor channel 37/04 in region #2 (served by a traps-
lator tramslating the main DTV (ransmitted signal). The
conventional translator of FIG. 1 therefore generates a
translated DTV signal that contains an incorrect changel
pumber for transmission into region #2.

Moreover, in region #2, major minor/chemmel 12/04 may
have already been assigned to Broadcast Corporation #2. In
that case, a single DTV receiver in region #2 will receive
two unique channels (Broadcast Corporation #1 and Broad-
cast Corporation #2) ecach baving the same major/mitor
chanael number in cach of their PSIP tables. While some
DTV receivers overcome these anomalies by allowing users
1o select whether 1o ignore PSIP data or to display the VET
information, other DTV receivers do not have this capability
and are upable to properly tune to the program(s) of oncror
both of the two Broadcast Corporations.

SUMMARY OF THE INVENTION

Accordingly, the present invention relates to a digital
television translator, and more particularly to a digital tele-
vision translator that updates the PSIP table with proper
channel and carrier frequency information. To achisve thdse
and other advantages and in accordance with the purpose-of
the preseat invention, as embodied and broadly describéd,
there is provided a digital television translator, comprising 2
digital television receiver for receiving a first digital televi-
sion signal and generating a digital transport stream from the
first digital television signal, the digital transport stream
including original PSIP data having RX channel data; a PSIP
update module for updating the original PSIP data in the
digital transport stream by replacing the RX channel dita
with TX channe! dats; and a digital television modulator for
converting the digital transport stream heving the updated
PSIP data into a sccond digital television signal.

In another aspeet of‘the instant inveation, there is pro-
vided an information distribution network using digital
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television transmission, the information distribution net-
work comprising a plurality of digital television transmis-
sion nodes including a main digital television signa! source
for gencrating a main digital television signal; and a plural-
ity of digital television translators receiving a digital tele-
vision signal from one of the plurality of digital television
nodes, at least one of said plurality of digital television
translators including a digital television receiver for receiv-
ing the digital television signal from oge of the plurality of
digital television nodes and generating a digital transport
stream from the received digital television signal, the digital
transport stream including original ancitlary data and origi-
nal PSIP data having RX data, a data update module for
updating the original PSIP data in the digital transport
stream by replacing the RX channel data with TX channel
data and for replacing the original ancillary data in the
digital transport stream with new ancillary data, and a digital
television modulator for converting the digital transport
stream having the new ancillary data and the vpdated PSIP
data into 2 transmitted digital television signal, wherein at
least two of the plurality of digital television trapsmission
nodes traosmit at the same frequency and the total ancillary
data of the information distribution network includes the
new ancillary data from multiple digital television transla-
tors of the plurality of digital television translators.

Additional features and advantages of the present inven-

tion will be set forth in the description that follows, and in

part will be apparent from the description, or may be leamed
by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by
the strecture particularly pointed out in the written descrip-
tion and claims hereof as well as the appended drawings.

It is to be understood that both the foregoing gencral
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention ¢s cleimed.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS '

The accompanying drawings, which are included 1o pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention that together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

) FIG. 1 shows an example of a conventiona] DTV trans.
ator;

FIG, 2 shows & first cmbodiment of a DTV translator of -
the present invention baving PSIP table update capability;

. FIG. 3 shows an example of a PSIP update module;
FIG. 4 shows a second embodiment of a DTV translator
of the present invention having both PSIP table update
capability and a re-multiplexor;
FIG. 5 shows an example of the re-multiplexor; and
FIG. 6 shows an example of au information distribution
network of the present invention using multiple translators,

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail 1o the preferred
embediments of the present invention, examples of which
are illustrated in the accompanying drawings.

To overcome the problems associated with the prior art,
i.c., tuniog problems with some DTV receivers due to

4

incorrect PSIP table information, the PSIP table information
is updated by the translator to properly reflect the new
transmit carrier frequency and channel number. :

FIG, 2 shows a first embodiment of a DTV translator 10
of the present invention baving PSIP table update capability.
The DTV translator 10 includes an 8-VSB receiver 11, a
PSIP ypdate module 12, an 8-VSB modulator 13, an RF

- power amplifier 14, and a transmitting antenna 18. TFhe

20

receiver 11 receives an 8-VSB DTV signal (RFi) that may
have been oniginally transmitted by a base station or agother
trauslator, over the air or by a cable, The receiver 11
processes the DTV signal according to ASTC DTV stan-
dards to produce a digital transport stream (TS) containing
MPEG2 video data, audio data, ancillary data, and PSIP
data. The PSIP data in the digital transport stream includes
a major channel number, a minor channel pumber, and a
carrier frequency, which together make up the RX chanpel
data. As shown, the receiver 11 is controlled by an input RX
Channe] Sclect) which informs the receiver 11 of which
carrier frequency chennel to tune. :

The processing of the received DTV signal by the 8-VSB
receiver 11 is in accordance with ATSC DTV standards and,
accordingly, can include down cosversion, digitization, car.
rier synchronization, symbol clock syachronization, frame
and segment synchronization, matched fltering,
cqualization, bit-demapping, Trellis decoding, convolutiopal
de-interleaving, Reed-Solomon forward error correction
(FEC) decoding, and de-randomizing.

The digital transport stream (TS) is then input into PSIP
update module 12. The PSP update madule 12 extracts the
PSIP table data and updates the RX channel data with TX
channel data. Specifically, the major channel number, the

. tninor channel oumber, and the cerder frequency contained

35

in the PSIP VCT are updated. Updated major and migor
chaone| numbers are those numbers assigned to the broad-

" caster associated with the transport stream content for the
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geographical region. covered by the DTV translator, Some-
times the original and updated channel numbers will be the
same, for cxample when the translator is being used to filkin
a poor réceplion area of the geographical area covered by the
main trapsmitter. Al other times, the original and updated
channel numbers will be different, for example, when the
translator {s being used to extend coverage into a geographi-
cal area not covered by the main transmitter. In this instance,
the broadcaster may be licensed to broadcast in the traps-
lator’s geographical area, but at a different channel,

Also, the carrier frequency of the DTV signal transmitted
from the translator must be reflected in the PSIP VCT.-In
most instances, the translator will transmit at a different
frequency than it receives, requiring the PSIP VCT to be
updated with the new transmitted carrier frequency. In some
instances, the carrier frequency of the DTV signal can be
transmitted at the same frequency that it is received, such-as
when the translator system is being used as an on-chanyel
booster. In either instance, the updated PSIP table is then
reinserted back into the digital transport stream.

Once the PSIP data is updated, the transport stream
containing the updated PSIP data is then input into the
8-VSB modulator 13. 8-VSB modulator 13 processes the
digital transport stream according to ATSC DTV standards
to produce a DTV signal (Rfo) at the carrier frequency
contsined in the VCT of the updated PSIP table data. As
shown, 8-VSB modulator 13 is controlled by imput (TX
Channel Select) which informs the 8-VSB modulator 13 at
which frequency to transmit the DTV signal. Alternatively,
the 8-VSB modulator can detect the carrier frequency infor-

1017/080



Vas&l/s7alla 1104 FAA  61lOY0701490 )
.. 7" Case 2:11-cv-09370-RGK-RZ Document 26 Filed 02/28/12 Page 18 of 80 Paggjl-_;D#':_._l‘Slj.. e

e

WAGNER ANDERSON

US 6,785,903 B1

S

mation from the VCT of the DTV signal and transmit the
DTV signal using the detected carrier frequency.

8-VSB modulator 13 processcs the transport stream hav-
ing the updated PSIP data according to ASTC terrestrial
broadcast standards. Accordingly, this processing can
include randomization, Reed-Solomon cncoding, convolu.
tional interleaving, symbol mapping, trellis encoding, and
vestigial sideband filtering. After the digitally filtered signal
is converted to an analog signal, the signal is up converted

to a transmit RF signal (RFo) at the transmit frequency !

determined by TX channel select. The 8-VSB modulator 13

typically operates at » frequency of 54 MHZ-216 MHZ and

470 MHZ~806 MHZ and has a meximum output power of
approximately 1 milliwatt. A power amplifier 14 and trans-
mitting antenna 15 arc usually added to the output of the

. 8-VSB modulator 13. .

F1G. 3 shows an example of PSIP update module 12, The
PSIP update module 12 includes an extractor.16 for extract-
ing the original PSIP data, a PSIP update block 18 for
replacing the major/minor channel number and carrier fre-
quency contained in the PSIP table, and an inserter 17 for

. inserting the updated PSIP table data back into the traosport

stream, As shown, the PSIP table data is extracted by

‘extractor 16 and input into the PSIP update block 18. The

PSIP update block 18 replaces the major/minor channe}
aumber and trausmit carrier frequency contained in the VCT
(2 sub-table of the PSIP table) while retaining the other PSIP
data. The PSIP update block 18 then substitutes an updated
major/minor chennel number and transmit carrier frequency
into the VCT. Thereafter, the updated PSIP table data is
;e_;_insened back into the digital transport stream via inserter

FIG. 4 shows a second embodiment of a DTV iranslator
20 of the present invention. The second embodiment
includes an 8-VSB receiver 21, a PSIP update module 22, a
re-multiplexor 23, and an 8-VSB modulator 24. Usually an
RF power amplifier 25 and an antenna 26 are coupled to the
8-VSB modulator 24, The structure and operation of the
second embodiment is the same as the structure and opera-
tion of the first embodiment, except that a re-multiplexor 23
is added for introducing new ancillary data into the digital
transport stream.

The digital transport stream containing original ancillary
data and the updated PSIP table data is input into the
re-multiplexor 23, Re-multiplexor 23 substitutes new ancil-
lary dats in place of the original ancillary data in the digital
transport stream. The digital transport stream is then sent to
8-VSB modulator 24 and converted into a DTV signal
consistent with the operation as described in the first

_ombodiment, In this way, each translator can distribute now

ancillary data to user(s) in the translator’s transmit range,
FIG. §is a block diagram of the re-multiplexor 23, which
comprises 8 demultiplexor 27 and a multiplexor 28. As
shown, the original ancillary data, video data, audio data,
and updated PSIP table data is contained in the input digital
transport stream, which is demultiploxed into separate bit
streams by de-multiplexor 27. The original ancillary data is
terminated (discarded). The multiplexor 28 then combines
the vidco dats, the audio data, the updated PSIP data, and
new ancillary data back into the output digital transport
stream, which is then input to the 8-VSB modulator 24,
The PSIP update step and the ancillary data insertion step
arc not required 1o take place in any particular order. For
example, since the PSIP data has been separated into its
constituen! streams by demultiplexor 27 of re-multiplexor
23, the PSIP wable update step could take place in the

s
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re-multiplexor 23 by updating the major/minor chanpel
number and carrier frequency. The updated PSIP table data
could be reinserted into the digital transport stream by
multiplexor 28. Or, for example, the placement of the PSIP
update module 22 end the multiplexor 23 could be reversed.
Moreover, only a portion of the original ancillary data could
be replaced with new ancillary data thereby allowing other
portions of the ancillary data {0 be transmitted downstream
by the translator,

The second embodiment allows DTV broadeasting sta-
tions to increase their data broadcasting capacity every time
a DTV translator is added. For example, adding a DTV
translator increases the number of users and increases the
capacity for data transmission through employment of the
new ancillary data, which permits the insertion of data, such
as Internet data. Downstream Interaet data can be inserted as
new ancillary data by each translator and distributed fo
specific geographic regions and users without the need for
additional bandwidth,

FIG. 6 shows an example of g third embodiment of the
invention wherein an information distribution network 30
uses a plurality of translators to increase the data capacity; of
the network. As shown, a plurality of translators, colléc-
tively labeled 31¢--314, translate and distribute a DTV sigpal
in both & star and daisy-chain configuration.

The first translator 31a receives a DTV sigoal, from a
maio digital telovision source, containing original ancillary
dats 0, such as Internet download data at a frequency fo.
Translator 314 inserts ancillary data 1 and discards origigial
ancillary data 0, and then retransmits the modified D
signal baving ancillary data 1 at a frequency f1. User 32a
receives ancillary data 1 from translator 313. A second DTV

trapslator 316 receives the translated DTV signal from
translator 31a at a frequency of f1, substitutes ancillary data”

2 for ancillary data 1, and then retransmits at a frequency 2.
User 32b receives the DTV signal transmitted from trass-
lator 315 along with ancillary data 2. Usef 324 also receives
ancillary data 1 from translator 31a. A third DTV translagor
31c reccives the transfated DTV signal from translator b
at a frequency of £2, substitutes ancillary data 3 for the
ancillary data 2, and retrapsinits at a frequency £1, User ¢

.receives the DTV signal transmitted from translator 32¢

along with ancillary data 3. DTV traaslators 31a, 31, and
31c are thus configured in a daisy-chain fashion with trags-
lators 312 and 31c being endpoints.

Further, a fourth DTV translator 31d receives the traus-
lated DTV signoal from translator 314 at a frequency of fl,
substitutes ancillary data 4 for ancillary data 1, and then
retransmits at a frequency f4. User 324 receives the D
signal transmitted from translator 31d along with ancillary
data 4, DTV translators 312, 31b, and 314 are thereby
configured in a star fashion with DTV translator 31 a
configured as a hub, Moreover, a varely of translator
topologies can be employed to transmit unique ancillary data
to each of a very large number of users, or a group of users,
without requiring an increase in the bandwidth of any single
translator’s transport stream or physical RF channel.

Even more efficient use of bandwidth caa be achisved by
allowing multiple translators to use the same transrhit
frequencies, as does translators 31 and 31c. Translators can
be placed in any number of conflgurations to imcrease the
data capacity of the DTV distribution network. Furthermore,
the usc of a PSIP update model in each of the translators can
insure proper DTV reception. .

Moreover, while the embodiments described herein oan
be implemented via current ASTC standards, it is contein-

1g1018/080
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plated that other DTV standards or a modified ASTC stan-
dard could be readily employed to realize the present
invention, Further, while the video data on the digital
transport stream can be MPEG2 standard video data, as
described herein, the invention contemplates using varia-
tions of MPEG2 standard data in the digital transport
system,

As the present invention may be embodied in several
forms without departing from the spirit or essential charac-
teristics thereof, it should also be understood that the above-
described embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified, but
tather should be construed broadly within its spirit and scope
8 defined in the appended claims, and therefore all changes
and modifications that fall within the meets and bounds of
the claims, or equivalence of such meets and bounds are
thercfore intended to be embraced by the appended claims,

What is claimed is: : :

1. A digital television translator, comprising:

a digital television receiver for receiving a first digital
television signal and generating a digital transport
stream from the first digital television signal, the digital
transport stream including original PSIP data having
RX channel data;

a PSIP update module for updating the original PSIP data
in the digital transport stream by replacing the RX
channel data with TX channel data; and

2 digital television modulator for converting the digital
transport stream haviog the updated PSIP data into a
second digital television signal,

US 6,785,903 B1
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wherein the RX chanoel data is associated with the first .

digital television signal and includes at least one of a
major channel pumber, a minor channel number, and a
carrier frequency, and the TX channel data is sssociated
with the second digital television signal and includes at
least one of an updated major channel number, an
updated minor chennel number, and.an updated carrier
frequency.

2. The digital television trapslator according to claim 1,
further comprising a re-multiplexor for replacing original
ancillary data in the digital transport stream with new
ancillary data.

3. The digital television translator according to claim 2,
wherein the re-multiplexor comprises:

8 de-multiplexor for separating the digital transport
stream into video data, audio data, one of the original
PSIP data and the updated PSIP data, and the original
ancillary data, and

a multiplexor for combining the video data, the audio
data, the one of the original PSIP data and the updated
PSIP data, and the new ancillary data into the digital
transport stream,

4. The digital television translator according to claim 2,

wherein the new ancillary data includes Internet data.

5. The digital television translator according to claim 1,
wherein the digital telovision receiver processes the first
digital television signal according to the USA terrestrial
digital television broadcast standard, defined by the ATSC
organization, to generate the digital transport stream, and the
digital television modulator processes the digital transport
stream according to the USA terrestrial digital television
broadeast standard, defined by the ATSC organization, to
generate the second digital television signal,

6. The digital television translator according to claim 1,
wherein video data in the digital transport stream is MPEG2
video data.
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7. The digital television translator according to claim 1,
wherein video data in the digital transport stream is MPEG2
video data that conforms to the USA terrestrial digital
television broadcast standard defined by the ATSC organi-
zation.

8. The digital lelevision translator according to claim 1,
wherein the first and second digitel television signals are
8-VSB ATSC standard digital television signals,

9. The digital television translator according to clainy 1,
wherein the first and second digital television signals are
16-VSB ATSC standard digital television signals.

10. The digital television translator according to claim 1,
wherein the second digital television signal is amplified by
an RF power amplifier. :

11. The digital television translator according to claim 1,
wherein a frequency of the second digital television signa] is
approximately equal to a frequency of the first digital
television signal.

12, The digital television translator according to claim 1,
wherein a frequency of the second digital television signal is
different from a frequency of the first digital television
signal, :

13. An information distribution network using digital
television transmission, the information distribution et~
work comprising: :

a plurality of digitsl television transmission nodes includ-

ng
a main digital tclevision signal source for generating a
main digital television signal; and

a plurality of digital telovision translators receiving a -

digital television signal from one of the plurality of

digital television nodes, at least one of said plurality

-of digital television trapslators including

a digital television receiver for receiving the digital
television signal from onme of the plurality of
digital television nodes and generating a digital
transport stream from the received digital teleyi-
sion signal, the digital transport stream including

original ancillery data and original PSIP dfta.

baving RX data, .
& data update module for updating the original PSIP
data in the digital transport stream by replacing the
RX channel data with TX channel data and for
replacing the original ancillary data in the digital

transport stream with ncw ancillary data, and

& digital television modulator for comverting the
digital transport stream having the new ancilliry
data and the updated PSIP data into a transmitted
digital television signal, wherein at least two-of
the plurality of digital television transmission
nodes transmit at the same frequency and the tatal
ancillary data of the information distribution net-
work includes the new ancillary dats from mul-
tiple digital television translators of the plurality

of digital television translators,
wherein the RX channel data is associated with fhe
received digital television signal and includes at least
ons of & major channel number, a minor changel
number, and a carrier frequency, and the TX channel
data is associated with the transmitted digital television

signal aod includes at least onc of an updated major-

channel number, an updated minor channel number,
and an updated carrier frequency.
14. The information distribution network according.to
~claim 13, wherein the data updats module comprises:
a demultiplexor for separating the digital transport stream
into video data, audio data, the updated PSIP data, sud
the origina} ancillary data, and
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a multiplexor for combining the video dats, the audio
dats, the updated PSIP data, and the new ancillary data
into the digital transport stream.

15. The information distribution network according to

glaim 13, wherein the new ancillary data includes Internet
ata.

16. The information distribution network according to
claim 13, wherein the digital television receiver processes
the received digital television signal according to the USA
terrestrial digital television broadcast standard, defined by
the ATSC organization, to generate the digital transporl
stream, and the digital television modulator processes the

]

digital transport stream according to. the USA terrestrial .

digital television broadcast standard, defined by the ATSC
o'rganlizatiou, 1o generate the transmitted digital television
signal, :

17. The information disiribution network according to
claim 13, wherein the video data in the digital transport
stream is MPEG2 data, ‘

18. The information. distribution network according to
claim 13, wherein the video data in the digital transport
stream is MPEG2 video data that conforms to the USA

15

20

terrestrial digital television broadcast standard defined by -

the ATCS organization.

19. The information distribution network according to
c!aim 13, wherein the received and transmitted digital tele-
vision signals arc 8-VSB ATSC standard digital television
sigoals, :

20. The information distribution network according to
claim 13, wherein the received and transmitted digital tele-
v_xsioxlls signals are 16-VSB ATSC standard digital television
sigoals,

21. The information distribution network according to
claim 13, wherein the transmitted digital television signal is
amplified by an RF power amplifier.

22. The information distribution network according to
claim 13, wherein a frequency of the received digital tele-

vision signal is approximately equal to a frequency of the

transmitted ﬁgtal television signal.
23, The information distribution network according to
claim 13, wherein a frequency of the received digital tele-
vision signal is different from a frequency of the transmitted
digital television signal.
24. A method of translating a digital television signal,
comprising the steps of:
receiving a first digital television signal and generating a
digital transport stream from the Arst digital television
signal, the digital transport stream including original
PSIP data having RX channe! data; '

updating the original PSIP data in the digital transport
siream by replacing the RX channel data with TX
channel data; and
converting the digital transport stream having the updated
PSIP data.into a second digital television signal,

wherein the RX channe! data is associated with the first
digital television signal and includes at least one of a
mzjor channel number, a minor channel number, and a
carrier frequency, and the TX channel data is associated
with the second digital television signal and includes at
least one of an updated major chamnc! number, an
updated minor chaonel number, and an updated carrier
frequency.

25. The method of translating a digital television signal

* acconding to claim 24, further comprising the step of replace

ing original ancillary data in the digital transport stream with
new ancillary data. '

26. The method of translating a digital television sigual
according to claim 24, wherein the step of roplacing the
original ancillary data further comprising the steps of;

25
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separating the digital transport stream into video dita,
audio data, oge of the original PSIP data and the
updated PSIP data, and the original ancillary data, and
combining the video data, the audio data, the one of the
original PSIP data and the updated PSIP data, and the
new ancillary data into the digital transport stream.

27. The method of translating a digital television signal
according to claim 24, wherein the new ancillary data
includes Internet data. _

28. The method of translating a digital television sigpal
according to claim 24, wherein the first digital television
signal is processed according to the USA terrestrial digital
television broadcast standard, defined by the ATSC
organizalion, to generate the digital transport stream, and the
digital transport stream is processed according to the USA
terrestrial digital television broadcast standard, defined by
the ATSC organization, to gencrate the second digital tele-
vision signal.

29. The method of translating a digital television signal
sccording to claim 24, wherein video data in the dig{tal
transport siream is MPEG2 video data.

30. The digital television translator according to claim 24,
wherein video data {n the digital transport stream is MPE(G2
video data that conforms to the USA terrestrial - digital
television broadcast standard defined by the ATSC organi-
zation.

31. The method of translating a digital television sighal
according to claim 24, wherein the first and second digftal
television signals are 8-VSB ATSC standard digital teleii-
sion signals. :

32. The method of translating a digital television sigpal

~ according (o claim 24, wherein the first and second digital
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television sigoals are 16-VSB ATSC standard digital tele-
vision signals.

33. The method of translating a digital television signal
according to claim 24, wherein the second digital television
signal is amplified by an RF power amplifier. '

34, The method of translating 2 digital television signal
according to claim 24, wherein a frequency of the first
digital television signal is approximately equal to a fre-
quency of the second digital television signal.

35, The method of translatiog a digital television sigaal
according to claim 24, wherein a frequency of the first
digita) television signal is different from a frequency of the
second digital television signal.

36. An information distribution method using digital

television transmission and increasing data capacity through ‘

frequency re-use, comprising the steps of:
geperating a plurality of digital television signals each
from one of a plurality of digital television transmission
nodes, further comprising the steps of
geuerating a main digital television signal by one of the
plurality of digital television {ransmission nodes; aad
generating a plurality of translated digital television
signals by the plurality of digital television transmys-
sion nodcs, the generation of at least one of the
plurality of translated digital television signals fur-
ther comprising the steps of
receiving a digital television signal from at least ane
of the digital television transmission nodes and
generating a digital tramsport stream from the
reccived digital television signal, the digital trans-
port stream including original agcillary data and
original PSIP data having RX channel data, .
updating the original PSIP data in the digital tras-
port stream by replacing the RX channel data with
TX channel data,
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replacing the original ancillary data in the digital
transport strcam with new ancillary data, and

converting the digital trapsport stream having .the
new ancillary data and the updated PSIP data into
a transmitted digital television signal, wherein st
least two of the plurality of translated digital
television signals are transmitted at a same fre-
quency and the total ancillary data of the infor-
mation distribution network includes new ancil-
lary data from multiple digital television
trapslators of the plurality of digital television
translators, :

wherein the RX channel data is associated with the
received digital television sigmal and includes at least
one of a major channel number, a minor chanonel
number, and a carrier frequency, and the TX channol
data is associated with a transmitted digital television
signal and includes at least one of en updated major
channel number, an updated minor channel aqumber,
and an updated carrier frequency.

37. The information distribution method according to
claim 36, wherein replacing the original ancillary data
further compriscs the steps of:

separating the digital transport stream into video data,

audio data, one of the original PSIP data and the
updated PSIP data, and the original ancillary data, and

combining the video data, the audio data, the one of the
original PSIP data and the updated PSIP dats, and the
new ancillary data into the digital transport stream.

38. The information distribution method according to
slaim 36, whercin the new ancillary data includes Internet

ata, ' .

39. The information distribution method according to
cleim 36, wherein the received digital television signal is
processed according to the USA terrestrial digital television
broadcast standard, defived by the ATSC organization, lo
generate the digital transport stream, and the digital trans-
port stream is processed according to the USA terrestrial
digital television broadcast standard, defined by the ATSC
o_rga:lizalion, to generate the transmitted digital television
signal. | .

40, The information distribution method according to
claim 36, wherein video data in the digital transport siream
is MPEG2 data. o

41. The information distribution method according to
claim 36, wherein video dsta in the digital transport stream
is MPEG2 video data that conforms to the USA temestrial
digital television broadcast standard defined by the ATCS
organization,

42. The information distribution method according to
claim 36, wherein the received and transmitted digital tele-
vision signals are 8-VSB ATSC standard digital television
signals..

43. The information distribution method according to
claim 36, wherein the received and transmitted digital tele-
vision signals are 16-VSB ATSC standard digital television
sigoals.

44, The information distribution method according to
claim 36, wherein the transmitted digital television signal is
amplified by an RF power amplifier. .
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48, The information distribution method according. te
claim 36, wherein a frequency of the transmitted digjtal
television signal is approximalely equal to a frequency of the
received digital television signal.

46. The information distribution method according to
claim 36, whercin a frequency of the transmitted digital
television signal is different from a frequency of the received
digital television signal.,

47. The digital television translator according to claim 1,
wherein the RX channel data includes a major chanhel

. number and the TX channel data includes an updated majo

chanagel oumber.

48. The digital television Ifanslator according to claim 1,
wherein the RX chaopel data includes a minor channel
number and the TX channe! data includes an updated minor
channel number. -

49. The digital television {ranslator according to claim 1,
wherein the RX channel data includes a carrier frequency
and the TX channel dats includes an updated carrier fre-
quency. ,

§0. The digital television. transiator according to claim 13,
wherein the RX channel data includes a major chanpel
number and the TX channel data includes an updated major
channel number,

51. The digital television traaslator according to claim 13,
wherein the RX channel data includes a minor chanhel
number and the TX channe! data includes an updated minor
chanoel aumber, '

52. The digital television translator according to claim 13,
wherein the RX channel data includes a carrier frequercy
and the TX channel datz includes an updated carrier fro-
quency.

53. The digital television translator according to claim 24,
wherein the RX channel data includes 2 major channel

"number and the TX channel data includes an updated major

changel number.

54, The digital television translator according to claim 24,
wherein the RX channel data includes a minor chanhel
pumber and the TX channe! data includes an updated midor
channel number,

55. The digital television translator accordiag to claim 24,
wherein the RX channel data includes a carrier frequency
and the TX channel data includes an updated carrjer fre-
quency. ‘ '

56. The digital telcvision translator according to claim 36,
wherein the RX channel data includes a major channel
number and the TX channel data includes an updated major
chaanel number,

57. The digital television translator according to claim 36,
wherein the RX channel data includes 2 minor channel

number and the TX channel data includes an updated misor

chanpel number.

58. The digital television translator according to claim_ 36,
wherein the RX channel data includes a carrier frequency
and the TX channel data includes an updated carrier fre-
quency. ,

1g]021/080




V474072012 11:006 FAX 3189073123 WAGNER ANDERSON ¢]022/080

- Case 2:11-cv-09370-RGK-RZ  Document 26  Filed 02/28/12 Page 22 of 80 Page ID #:185 .. .-

EXHIBIT B



0472072012 11:06 FAX 8189678123
i iCase 2i11-cv-09370-RGK-RZ  Document 26 , &l

<

(12) United States Patent

WAGNER ANDERSON

i i
US007487533B2

(10) Patent No.: US 7,487,533 B2
Kuh (45) Date of Patent; Feb. 3, 2009
(54) DIGITAL TELEVISION 'l'RANSLATORWITH 2002/0145679 Al* 10/2002 Barreyro etal. ....ocvnne. 3481123
PSIP UPDATE ’ .
(75) lnventor: Steve Kuh, Northridge, CA (US)
OTHER PUBLICATIONS

(73) Assignee: K Tech Telecommunications, Inc.,
' Chatsworth, CA (US)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 938 days.

(21) Appl. No.: 10/890,210
(22) Filed: Jul. 14, 2004

(65). Prior Publication Data
US 2004/0261117A1  Dec. 23, 2004

Related U.S. Application Data

(63) Continuation of application No, 09/545,613, filed on
Apr. §, 2000, now Pat. No. 6,785,903.

(51) Imt.Cl,
HO4N 77173 (2006.01) .
(52) US.Cl rrerecrnne, 725/116; 725/114; 725/115;
725/117; 725/118
(58) Field of Classification Search ......... 725/114-118
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5694419 A 121997 Lawrence etal. ...,

5774,193 A 6/1998 Vaughan ...... 3487723
5852612 A 12/1998 - Kostreski et a 3707537
5,884,181 A 3/1999 Amold et al. e 455/450

5978650 A 11/1999 Fischeretal. .o 455/3.1
6,233,255 Bl 5/2001 Kat0 6tal, wvorvwrrrins 370/486
6249320 Bl  6/2001 Schucidewend & al. o, 348/569

6,313,886 B1* 11/2001 Sugiyama 348/731
6,400,415 Bl 6/2002 Danielsons 348/608
6,414,720 B} 7/2002 Tsukidatectal. ........... 348469
200170009556 Al. 7/2001 Katoetal. .venevsennn 370/486

3751222

Guideto the Use of the ATSC Digital Television Standard, Doc. A/54,
Oct, 4, 1995, Table of Contents and pp. 1-136.

ATSC VSB Translator, Product Literature, Zentih Electronics Cor-
poration, obtzined at the National Association of Broadcaster's Con-
vention in Las Vegas, held between Apr, 10, 2000 and Apr. |3, 2000.

(Continued)

Primary Examiner—Hunter B. Lonsberry
(74) Attorney, Agem, or Firm—Morgan, Lewis & Bockius

‘LLp

57 » ABSTRACT

A digital television translator includes a digital felevision
receiver for receiving a first digital television signal at a first
frequency and generating a digital transport stream from fhe
first digital television signal. The digital transport stream gan
include original Program and System Information (PSIP)
data having RX channel data that is indicative of the first
frequency, the first major channel number, and/or the first
minor channel number. The digital television trenslator also
includes a PSIP update module for updating the original PSTP
data in the digital transport stream by replacing the RX chan-
nel data with TX channe] data. The TX data is indicative of a
second frequency, a second major channe] number, and/oy a
second minor channel number, The digital television transia-
tor further includes a digital television modulator for convert-

ing the digital transport stream having the updated PSIP data’

into a second digital television signa) at the second frequency,
where the second frequency can be the same or different frém
the first frequency.

38 Claims, 4 Drawing Sheets
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DIGITAL TELEVISION TRANSLATOR WITH In the DTV American Television Systems Committee
PSIP UPDATE (ASTC) standard, a DTV signal contains a Program and
: ' System Information Protocol (PSIP) table, which is & collgc-
RELATED APPLICATIONS tion of hierarchically arranged sub-tables for describing sys-

This is a continuation epplication of prior U.S. pateat
application Ser. No. 09/545,613, filed on Apr. 28, 2000, now
us. Pat. No. 6,785,903, issued on Aug. 31, 2004. The prior
Application is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a digital television trans-
lator. More particularly, the present invention relates to a
digital television translator that updates the program and sys-
tem information protoco] (PSIP) table with transmit (1)
channe] data.

2. Discussion of the Related Art

Digital television (DTV) broadeasting systems are rela-
tively new in the United States and offer many alternatives to
traditional jnformation and program distribution, In addition
to traditional television programming, DTV systems offer the
ability todistribute additional content in the form of date. This
data can be any type of data including, for example, Intemnst
data broadcast to one or more end users. Therefore, DTV

io

20

25

broadcast systems offer great flexibility and diversity in the

types of information they distribute, Like most conventional
broadeast systems, DTV broadeast systems have a finite
capacity limited by the bandwidth of its channels.
. Additionally, as with other broadcast systems, such as ana-
log television systems, the received DTV signal quality can
_ vary greatly depending upon where the receiver is located.
This problem is due to a number of adverse propagation
effects such as multi-path, interference, and simple attenua-
tion, One solution to this problem is to use multiple low power
repeaters (On-Channel boosters) and/or translators (Re-
modulators) o improve reception in areas of poor DTV signal
reception. For example, a repeater, placed in an area of poor
signal reception, receives a transmitted signal from a high
power DTV transmitter and re-transmits an amplified dupli-
cate signal at the same frequency, Translators, on the other
hand, canreceive a transmitted signal froma high power DTV
transmitter and re-transmit the signal at a frequency different
than the received frequency. Repeaters and trapslators are
also used to extend the coverage of a broadcast system incre-
mentally, and economically, to specific geographical regions.
FIG. 1 shows an example of a conventional DTV trenslator
1. The conventional DTV translator includes a down con-
verter 2, 4 first local oscillator 3, an up converter 4, and a
second local oscillator 5. A received DTV signal RX RF
input) is down conveited to IF (intermediate frequency) by
down converter 2. The IF is determined by the difference
between the frequency LO1 generated by the first local oscil-
lator 3 and the RF frequency of the recejved DTV signal (RX
RF Input). The IF signal is then up converted to RF by up
converter 4, The frequency of the up converted RF DTV
signal (TX RF Output) is determined by the sum of the fre-
quency LO2 generated by the second local oscillator 5 and the
IF, The up converted DTV signal (TX RF Output) is then
amplified and transmitted. With this arrangement, the trans«
mitted signal contains the same information as the received
signal, but is amplified. Further, when LO1=L02, the trans-
mit frequency is the same as the received frequency, and the
apparatus operates as an on-channel booster. Alternatively,
whea LOI=L 02, the transmit frequency is different than the
received frequency, and the apparatus operates 25 a translator.
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tem information and program guide data. One of sub-tabled in
the PSIP table is the Virtual Channel Table (VCT), which
contains a list of attributes for virtua] channels carried in the
digital transport streans (baseband information). VCT fields
“major channe! number* and “minor channe] number” are
used for identification. The major channel number is used to
group all channels that are to be identified as belonging to a

particular broadcast corporation (or a particular identifying

number such as channel “12™). The minor channel number
specifies a particular channe] within the group, The VCT also:
contains a “carrier frequency™ field, which is used to identify
the frequency at which the DTV signal is transmitted and
received. As discussed herein, TX and R¥X channe] dita
include at least one of the following major channe] number,
miror channel number, carrier frequency, and/or other data
necessary for generating a proper DTV signal.

When a RF DTV signal is translated to a new frequency by
the conventional DTV translator 1 of FIG. 1, the PSIP tableno
longer reflects the comrect carrier frequency. In many DTV
receivers, this discrepancy betweean the actual frequency of
the received DTV signal and the carrier frequency data can-
tained in the PSIP table prevents the receiver from propetly
receiving the DTV signal.

Also, a particular broadcast corporation may be assigged
different. major/minor channel numbers in geographical
regions serviced by each translator. For example, Broadeast
Corporation #1 could be assigned major/minorchannel 12404
in region #1 (served by a main DTV transmitter) and major/
minor channel 37/04 in region #2 (served by a translator
translating the main DTV transmitted signal). The conven-
tional translator of FIG, 1 therefore generates a translated
DTV signal that contains an incorrect channel number for
transmission into region #2. :

Moreover, in region #2, major minor/channe! 12/04 may
have already been assigned to Broadcast Corporation #2. In
that case, a single DTV receiver in region #2 will receive two

vnique channels (Broadcast Corporation #1 and Broadcast

Corporation #2) each having the same major/minor channel
number in each of their PSIP tables, While some DTV receiv-
ers overcome these anomalies by allowing users to select
whether to ignore PSIP data or to display the VCT informa-
tion, other DTV receivers do not have this capability and are
unable to properly tune to the program(s) of one or both of the
two Broadcast Corporations. o

SUMMARY OF THE INVENTION
Aécordi.ngly, the present iavention relates to a digital tele-

‘vision translator, and more particularly to a digital television

translator that updates the PSIP table with proper channel and
carrier frequency information. To achieve these and othier
advantages and in accordance with the purpose of the present
invention, as embodied and broadly described, there is pro-
vided a digital television translator, comprising a digital tele-

. vision receiver for receiving a first digital television signal

60

and generating a digital transport stream from the first digital
television signal, the digital transport stream including origi-

" nal PSIP data having RX channel data; a PSIP update module

65

for updating the original PSIP data in the digital transport
stream by replacing the RX channe] data with TX chanse]
data; and a digital television modulator for converting the
digital transport stream having the updated PSIP data into a
second digital television signal.

1g1029/080
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In another aspect of the instant invention, there is provided
an information distribution network using digital television

transmission, the information distribution network compris- -

ing aplunality of digital felevision transmission nodes includ-
ing a main digital television signal source for generating a
main digita! television signal; and a plurality of digital tele-
vision translators receiving a digital television signal from
one of the plurality of digjtal television nodes, at least one of
said plurality of digital television translators including a digi-
tal television receiver for receiving the digital television sig-
nal from one of the plurality of digital television nodes and
. generating a digital transport stream from the received digital
television signal, the digital transport stream including origi-
na ancillary data and original PSIP data having RX dats, &
data update module for updating the original PSIP data in the
digital transport stream by replacing the RX channel data
with TX channe] data and for replacing the original encillary
data in the digital transport stream with new ancillary data,
and & digital television modulator for converting the digital
fransport stream having the new ancillary data and the
updated PSIP data into a transmitted digital television signal,
whaerein at least two of the plurality of digital television
transmission nodes trangmit at the same frequency and the
total ancillary data of the information distribution network
includes the new ancillary data from multiple digital televi-
sion translators of the plurality of digital television transla-
tors, :
- Additional features and advantages of the present inven-
tion will be set forth in the description that follows, and in part
will be apparent from the description, or may be leamned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

It is 10 be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS

The sccompanying drawings, which are included to pro-

0
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rect PSIP table information, the PSIP table information is
updated by the translator to properly reflect the new transinit
carrier frequency and channe] number.

FIG, 2 shows a first embodiment of a DTV translator 10 of
the present invention having PSIP table update capability.
The DTV translator 10 includes an 8-VSB receiver 11,3 PSIP
update module 12, an 8-VSB modulator 13, an RF power
amplifier 14, and a transmitting antenna 15. The receiver 11
recejves an 8-YSB DTV signal (RFi) that may have been
originally transmitted by a base station or another translator,
over the air or by a cable, The recsiver 11 processes the D
signa] according to ASTC DTV standards to produce a digital
transport stream (TS) containing MPEG? video data, audio
data, ancillary data, and PSIP data, The PSIP data in the
digital transport stream includes a major channe] mumber, &
minor channe] number, and a carrier frequency, which
together make up the RX channel data. As shown, the receiver
11 is controlled by an input (RX Channel Select) which
informs the receiver 11 of which carrier frequency channel to
tune.

The processing of the received DTV signal by the 8-VSB
recejver 11 is in accordance with ATSC DTV standards aad,
accordingly, can include down conversion, digitization, car-
rier synchronization, symbol clock syachronization, frame
and segment synchronjzation, matched filtering, equaliza-
tion, bit-demapping, Trellis decoding, convolutional de-intpr-
leaving, Reed-Solomon forward error cormrection (FEC)
decoding; and de-randomizing. - ’

The digital transport stream (TS) is then input into PSIP
update module 12. The PSIP update module 12 extracts the
PSIP table data and updates the RX channel data with TX
channe| data. Specifically, the major channel number, the
minor chennel number, and the carrier frequency containedin
the PSIP VCT are updated. Updated major and minor chaniel

" numbers are those numbers assigned to the broadcaster asso-

40

vide a further understanding of the invention and are incor-

porated in and constitute a part of this specification, illustrate
embodiments of the invention that together with the descrip-
.tion serve to explain the principles of the invention,

In the drawings:

FIG. 1shows an example of a conventional DTV translator;

FIG. 2 shows a first embodiment of a DTV translator of the
present invention having PSIP table update capability;

FIG. 3 shows an example of a PSIP update module;

FIG, 4 shows a second embodiment of a DTV translator of
the preseat invention having both PSIP table update capabil-
ity and a re-multiplexor; v

FIG. 5 shows an example of the re-multiplexor; and

FIG. 6 shows an example of an information distribution
network of the present invention using multiple translators.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

To overcome the problems associated with the prior art,
i.e,, tuning problems with some DTV receivers due to incor-

43

ciated with the transport stream content for the geographi¢al
region covered by the DTV translator, Sometimes the origigal
and updated channel numbers will be the same, for example
when the translator is being used to fill in-a poor reception
area of the geographica) area covered by the main transmitter,
At other times, the original and updated channel numbers will
be different, for example, when the transtator is being used to
extend coverage into a geographical area not covered by the
main transmitter. In this instance, the broadcaster may be
licensed to broadcast in the translator’s geographical area, but
at a different channel,

Also, the carrier frequency of the DTV signel transmitted
from the translator must be reflected in the PSIP VCT. Inmest
instances, the translator will transmit at a different frequernicy
than it receives, requiring the PSIP VCT to be updated with
the new transmitted carrier frequency. In some instances, the

" carrier frequency of the DTV signal can be transmitted at the

35

60

65

same frequency that it is received, such as when the translator
system is being used as an on-channel booster. In eitlier
instance, the updated PSIP table is then reinserted back irto
the digital transport stream.

Once the PS]P data is updated, the transport stream con-
taining the updated PSIP data is then input into the 8-VSB
modulator 13, 8-VSB modulator 13 processes the digital
transport stream acconding to ATSC DTV standards to pro-
duce a DTV signal (Rfo) at the carrier frequency contained:in
the VCT of the updated PSIP table data. As shown, 8-VEB
modulator 13 is controlled by input (TX Channel Selest)
which informs the 8.VSB modulator 13 at which frequency:to
transmit the DTV signal. Altemnatively, the 8-VSB modulator

€1030/080
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can detect the carrier frequency information from the VCT of
the DTV signal and transmit the DTV signal using the
detected carrier \ ‘

8-VSB modulator 13 processes the transport stream having
the updated PSIP data according to ASTC terrestrial broad-
cast standards, Accordingly, this processing can include ran-
domization, Reed-Solomon encoding, convolutional inter-
leaving, symbol mapping, trellis encoding, and vestigial
sideband filtering. After the digitally filtered signal is con-
verted to an analog signal, the signal is up converted to a
transmit RF signal (RFo) at the transmit frequency deter-
mined by TX channel select, The 8-VSB modulator 13 typi-
cally operates at a frequency of 54 MEZ-216 MHZ and 470
MEZ-806 MHZ and has a maximum owtput power of
approximately 1 milliwatt, A power amplifier 14 and trans-
mitting antenna 15 are usually added to the output of the
8-VSB modulator 13.

FIG. 3 shows an example of PSIP update module 12. The
PSIPupdatemodule 12 includes an extractor 16 for extracting
the original PSIP data, a PSIP update block 18 for replacing
the major/minor channe! number and carrier frequency con-
tained in the PSIP table, and an inserter 17 for inserting the
updated PSIP table data back into the transport stream. As
shown, the PSIP table data is extracted by extractor 16 and
input into the PSIP update block 18, The PSIP update block
18 replaces the major/minor channel number and transmit
carrier frequency contained in the VCT (a sub-table of the
PSIP table) while retsining the other PSIP data. The PSIP
update block 18 then substitutes an updated major/minor
. ¢hannel number and transmit carrier frequency into the VCT.,

Thereafter, the updated PSIP table data is re-inserted back
into the digital transport stream via insetter 17. -

FIG. 4 shows a second embodiment of e DTV trans}ator 20
of the present invention. The second embodiment includes an
8-VSB receiver 21, a PSIP update module 22, & re-multi-
plexor 23, and an 8-VSB modulator 24. Usually an RF power
amplifier 25 and an antenna 26 are coupled to the 8-VSB
modulator 24, The structure and operation of the second
embodiment is the same as the structure and operation of the
first emibodiment, except that a re-multiplexor 23 is added for
introducing new ancillary data into the digita] transport
stream, -

The digita) transport stream containing original ancillary
date and the updated PSIP table data is input into the re-
multiplexor 23. Re-multiplexor 23 substitutes new ancillary
data in place of the original ancillary data in the digital trans-
port stream. The digital transport stream is then sent to 8-VSB
modulator 24 and converted into 8 DTV signal consistent
with the operation as described in the first embodiment. In
this way, each tragslator can distribute new ancillary data to
user(s) in the translator’s transmit range.

FIG, § is a block diagram of the re-multiplexor 23, which
comprises a demultiplexor 27 and a multiplexor 28, As
shown, the original ancillary data, video data, audio data, and
updated PSIP table data is contained in the input digital trans-
port stream, which is demultiplexed into separate bit streams
by de-raultiplexor 27, The original ancillary data is termi-
nated (discarded). The multiplexor 28 then combines the
video date, the audio data, the updsted PSIP data, and new
ancillary data back into the output digital transport stream,
which is then input to the 8-VSB modulator 24,

The PSIP update step and the ancillary data insertion step
are not required to take place in any particular order. For
example, since the PSIP data has been separated into its
constituent streams by demultiplexor 27 of re-multiplexor 23,
the PSIP table update step could take place in the re-multi-
plexor 23 by updating the major/minor channel number and

6

carrier frequency, The updated PSIP table data could be rejn-
serted into the digital transport stream by muitiplexor 28, Or,
for example, the placement of the PSIPupdate module 22 gnd
the multiplexor 23 could be reversed. Moreover, only a por-
tion of the original ancillary data could be replaced with npw
ancillary data thereby allowing other portions of the ancillary
data to be transmitted downstream by the translator.

The second embodiment allows DTV broadcasting sta-
tions to increase their data broadcasting capacity every time
DTV translator is added. For example, adding a DTV traps-
lator increases the number of users and increases the capacity
for data transmission through employment of the new andil-
lary data, which permits the insertion of data, such as Intenpet
data, Downstream Internet data can be inserted as new angil-
lary data by each translator and distributed to specific geo-
graphic regions and users without the need for additional
bandwidth. .

FIG. 6 shows an example of a third embodiment of the

- invention wherein an information distribution petwork 30

35

40

43

uses a plurality of translators to increase the data capacityof
the network. As shown, a plurality of translators, collectively
labeled 314-31d, translate and distribute 8 DTV signal in bgth
a star and daisy-chain configuration.

The first translator 31a receives a DTV signal, from a main
digital television source, containing original ancillary dats 0,
such as Internet download data at a frequency fo. Translator

31a inserts ancillary data 1 and discards original ancillary’
data 0, and then retransmits the modified DTV signal having

ancillary data 1 at a frequency 1. User 324 receives ancillary
data 1 from translator 31a. A second DTV translator b
receives the translated DTV signal from translator 31 at a
frequency of f1, substitutes ancillary data 2 for ancillary dita
1, and then retransmits at a frequency £2, User 325 receives
the DTV signal transmitted from translator 315 along with
ancillary data 2. User 32d also recejves ancillary data 1 from

- translator 31a. A third DTV translator 31c¢ receives the transt

lated DTV signal from translator 314 at a frequency of £2,
substitutes ancillary data 3 for the ancillary data 2, and
retransmits at & frequency fl. User 32¢ receives the DTV
signal transmitted from translator 32¢ along with ancilldry
data 3. DTV translators 31a, 314, and 31 ¢ are thus configured
in a daisy-chain fashion with translators 31a and 31c beifig
endpoints. :

Further, a fowrth DTV translator 31d receives the translated
DTV signal from translator 31a at a frequency of f1, substi-
tutes ancillary data 4 for ancillary data 1, and then retransmits
ata frequency 4, User 324 receives the DTV signal transmit-
ted from translator 31d along with ancillary data 4. DTV
translators 31a, 315, and 314 are thereby configured in a star
fashion with DTV translator 31a configured as a hub. More-

_ over, a variety of translator topologies can be employed:to

(%3

S

60

transmit unique ancillary data to each of a very large sumber
of users, or a group of users, without requiring an increasejin
the bandwidth of any single translator's transport stream-or
physical RF channel.

Bven more efficient use of bandwidth can be achieved by
allowing multiple translators to use the same transmit fye-
quencies, as does translators 31 and 31¢. Translators can be
placed in any number of configurations to increase the data
capacity of the DTV distribution network, Furthermore, the
use of a PSIP update model in each of the translators can
insure proper DTV reception. '

. Moreover, while the émubodiments described herein can{,be
implemented via current ASTC standards, it is contemplated
that other DTV standards or a modified ASTC standard could
be readily employed to realize the present invention. Further,
while the video data on-the digital transport stream can be

031/080




V4/40/742012 11:07 PFAA
27 Case 2:11-cv-09370-RGK

-

0lovordlao

WAGNER ANDERSON
-RZ Document 26 Filed 02/28/12 Page 32 0f 80 PageID #:195 .. -

US 7,487,533 B2

7
MPEG?2 standard video data, as described herein, the inven-
tion contemplates using variations of MPEG? standard data
in the digital transport system.
As the present invention may be embodied in several forms
without departing from the spirit or essential characteristics
thereof, it should also be understood that the above-described

embodiments are not limited by any of the details of the

foregoing description, unless otherwise specified, but rather
should be construed broadly within its spirit and scope as
defined in the appended claims, and therefore all changes and
modifications that fall within the meets and bounds of the
claims, orequivalence of such meets and bounds are therefore
intended to be embraced by the appended claims,

What is claimed is:

1.'A program information update module, comprising;

a demultiplexor, the demultiplexor separating a first pro-

gram information tsble from video data and audio data

contained in a fitst digital transport stream, the first -

program information table containing ome or more
attributes for e virtual channe! of a digital television
sigoal carried in the first digital transport stream;

& program information update unit, the program informa-
tion update unitmodifying the first program information
table to form a second program information table, the
second program information table including one or more
new atiributes for the virtual channe of the digiral tele-

25

vision signal carried in the first digita] transport stream;
and .

a multiplexor, the multiplexor combiniog the second pro-
gram information tsble with the separated video and
audio data to form a second digital transport stream,
wherein the second digital transport stream contains the
one or more updated atiributes for the virtual channel,

2. The program information update module of claim 1,
whetein the first program information table is an ATSC PSIP
table, wherein the program information update unit modifies
8 VCT table within the first program information table, and
wherein the VCT table is in ATSC format,

3. The program information update module of claim 1,
wherein the program information update unit modifies a vir-
tugi channel number within the first program information
table.

4. The program information update module of claim 1,
wherein the program information update unit modifies the
first program information table by adding the one or more
new attributes for the virtual channel to data from the first
program information table to form the second program infor-
mation table.

S, The program information update module of claim 1,
wherein the program information update unit modifies the
first program information table by replacing the one or more
atteibutes for the virtual channel in the first program informa-
tion table with the one or more new attributes for the virtual
channel to form the second program information table.

6. The program information update module of claim 1,
wherein the program information update unit modifies the
first program information table by dropping the first program
information table and inserting the second program informa-
tion table including the one or more new attributes for the
virtual channel, wherein the one or more attributes for the
virtual channel identifies the digital television signal carried
in the first digital transport stream.

7. The program information update module of claim 1,
further comprising a remultiplexor, the remultiplexor insert-
ing intemnet protoco} packets arriving from an internet proto-
col network into one of the first and second digital transport
streams.

30

35

45
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8

8. The program information update module of claim 1,
wherein the multiplexor combines new ancillary data withthe
second program information table and the separated video
and audio data to form the second digital transport stream.

9. The program information update module of claim: 1,
further comprising a digital television receiver, the digjtal
television receiver receiving a first RF television signal and
converting the first RF television signal into the first digital
transport stream,

10. The program information update module of claim. 1,
further comprising a digital television modulator, the digita!
television modulator receiving the second digital trausport
stream and converting the second digital transport stream iato
an RF modulated signal.

11, A digital television translator, comprising

@ digital television receiver that generates a first digital
trangport stream from & first digital television RF sigsal;

a demultiplexor for separating original PSIP data frem

* video data and audio data contained in the first digital
transport stream,

2 PSIP update unit, the PSIP update unit modifying a
virtual channe] table in the original PSIP data to form
updated PSIP data;

amultiplexor for combining the updated PSIP data with the
separated video and audio data to form a second digital
transport stream; and

a digital television modulator that receives the second digij-
tal transport stream from the multiplexor and generates
a second digital television RF signal,

12, The digital television translator of claim 11, further
comprising an RF power amplifier for amplifying the second
digital television RF signal.

13. A method of translating, comprising

separating a first program information table from video
data and audio data contained in a first digital transpprt
strezm, the first program information table conteining
one or more attributes for a virtual channel of a digital
television signal carried in the first digital transport
stream; _ .

forming a second program information table having one or
both of a new carrier frequency and new virtual channel
number; '

combining the second program information table with the
separated video and audio data to form a second digjtal
transport stream; ‘

modulating data from the second digital transport stream;
and

generating a second digital television RF signal using the
modulated data from the second digital transport stream.

14. The method of claim 13, further comprising generating
the first digital transport stream from a first digital television
RF signal. o :

15. The method of claim 14, further comprising receiving
the first digital television RF signal over-the-air,

16. The method of claim 13, wherein the second program
information table does notinclude a portion of data contained
in the first program information table.

17. The method of claim 13, further comprising inserting
internet protocol packets arriving from an internet protoeo]
network into one of the first or second digital transport
streams.

18. The method of claim 13, further compsising inserting
ancillary data into one of the first or second digital transport
streams.

19. A system for translating, comprising .

a demultiplexor, the demultiplexor separating a first pro-

gram information table from video data and audio data

g 0527060
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contained in a first digjtal transport stream, the first
program information table containing one or more
attributes for a virtual channel of a digital television
signal carried in the first digital transport stream;

a program information update unit, the program informa-
tion update unit replacing the first program information
table with a second program information table, the gec-
ond program information table including one or more
new attributes for the virtual channel of the digital tele-
vigion signa! carried in the first digita] transport stream;

a multiplexor, the multiplexor combining the secénd pro-
gram information table with the separated video and
audio data to form a second digital transport stream,

20, The system for translating of claim 19, further com-
prising a digital modulator that receives the second digital
transport stream from the multiplexor and generates a second
digital television signal, .

21. The system for translating of claim 19, further com.
prising a digital television receiver that generates the first
digital transport stream from & first digita! television signal,
having ATSC PSIP tables.

22. The system for translating of claim 19, wherein the one

or more attributes for a virtual channe] of a digital television
sigual carried in the first digital transport stream jdentifies the
virtual channe] number of the first digital television signal
cartied in the first digital transport stream.

23, The system for translating of claim 19, wherein the one
or more new attributes for a virtual channel of a digital tele-
vision signal carried in the second digital transport stream
identifies the virtual channel number of the digital television
signal carried in the first digital transport stream,

24. The system for translating of claim 19, wherein the one
or more new attributes for a virtual chanpel of a digital tele-
vision signal carried in the second digital transport stream
identifies the virtual channel number of the digital television
signal carried in the second digital transport stream.

25. The system for translating of claim 19; further com-
prising:

* 8 digital television receiver that generates the first digital
transport stream from a first digital television sigoal,
having ATSC PSIP tables; and

a digital modulator that receives the second digital trans-

portstream from the multiplexor and generates a second
digital television signal.

26. The system for translating of claim 19, wherein Internet
Protoco} packets arriving from an Intemnet Protocol network
are inserted into one of the first or second digital transport

27. The system for translating of claim 19, wherein the first

- digital transport stream includes ATSC PSIP Tables.

28, The system for translating of claim 20, further com-
prising an RF power amplifier for amplifying the second
digita] television signal,

29. A system for translating, comprising .

a demultiplexor, the demultiplexar separating a first pro-

gram information table from video data and audio data

10
contained in a first digital transport stream, the first
program information table containing one or mere
attributes for a virtual channel of a digital television
signal carried in the first digital transport stream;

5 aprogram information update unit, the program informa-
tion update unit supplementing the first program infor-
mation table with & second program information table,
the second program information table including one or
more new atiributes for the virtual channel of the digjtal

100 . television signal carried in the first digital transport
stream;

a multiplexor, the multiplexor combining the second pro-
gram information table with the separated video and
audio data to form a second digital transport stream.

15 30. The system for translating of claim 29, further com-
prising a digital modulator that receives the second digital
transport stream from the multiplexor and generates a second
digital television signal. :

31. The system for translating of claim 29, further com-

20 prising a digital television receiver that generates the first

digital transport stream from a first digital television signal,
having ATSC PSIP tables.

32. The system for translating of claim 29, firther com-
prising:

25 a digital television receiver that generates the first digital

transport stream from a first digital television sigdal,
having ATSC PSIP tables; and

a digital modulator that receives the second digital traps-
Pport stream from the multiplexor and generates a secand

30 digital television signal,

33. Thesystem for translating of claim 29, wherein Internet
Protocol packets arriving from an Internet Protocol network
are inserted into one of the first or second digital transport
streams. ’

35 34.Thesystem for translating of claim 29, wherein the first
digital transport stream includes ATSC PSIP tables,

35, The system for translating of claim 30, further com-
prising an RF power amplifier for amplifying the second
digital television signal.

40 36, The system for translating of claim 29, wherein the qne

or more atiributes for a virtual channel of a digital television
signal carried in the flrst digital transport stream identifies the
virtual channe} number of the first digital television signal
carried in the first digita] transport stream.

45 37.Thesystem for translating of claim 29, whereintheane

or more new attributes for a virtual channel of a digital tele-
vision signal camried in the second digital transport stream
identifies the virtual channel number of the digital television
signal carried in the first digital transport stream.

50 38, The system for translating of claim 29, wherein the one
or more new attributes for a virtual channe] of a digital tele-
vision signal carried in the second digital transport stream
identifies the virtua) channe! number of the digital television
signal carried in the second digital transport stream,

55
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DIGITAL TELEVISION TRANSLATOR WITH when LO1.noteq.LO2, the transmit frequency is different
: PSIP UPDATE than the received frequency, and the apparatus aperates a5 a

This application is a Continuation application of U.S.
patent application Ser. No. 10/890,210 filed on Jul. 14, 2004,
now U.S, Pat, No. 7,487,533, which is a continuation of U.S.
patent application Ser. No. 09/545,613, filed on Apr. 5, 2000,

- nowU.S. Pat. No. 6,785,903. The prior applications are incor-
porated by reference in their entirety,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a digital television trans-
lator, More particularly, the present invention relates to a
digital television trenslator that updates the program and sys-
tem information protocol (PSIP) table with transmit (TX)
channe] data, .

2. Discussion of the Related Art

Digital television (DTV) broadcasting systems are rela-
tively new in the United States and offer many alternatives to
traditional information and program distribution. In addition
to traditional television programming, DTV systems offer the
ability to distribute additional content in the form of data. This
data can be any type of data including, for example, Internet
data broadcast to one or more end users, Therefore, DTV
broadcast systems offer great flexibility and diversity in the
types of information they distribute. Like most conventional
broadcast systems, DTV broadcast systems have a finite
capacity limited by the bandwidth of its channels.

Additionally, as with other broadcast systems, such as ana-
log television systems, the received DTV signal quality can
vary greatly depending upon where the receiver is located.

This problera is due to a number of adverse propagation .

effects such as multi-path, interference, and simple attenua-
tion. Onesolution to this problem is to use multiple low power
repeaters (On-Channel boosters) and/or translators (Re-
modulators) to improve reception in areas of poor DTV signal
reception. For example, a repeater, placed in an area of poor
signal reception, receives a transmitted signal from a high
power DTV transmitter and re-transmits an amplified dupli-
cate signal at the same frequency. Transletors, on the other
. hand, canreceive a transmitted signal from a high power DTV
transmitter and re-transmit the signal at a frequency differeat
than the received frequency. Repeaters and translators are
also used to extend the coversge of a broadcast system incre-
mentally, and economically, to specific geographical regions.
FIG. 1 shows an example of a conventional DTV translator

1. The conventional DTV translator includes a down con-
verter 2, a first local oscillator 3, an up converter 4, and a
~ second local oscillator 5, A received DTV signal (RX RF
- inpuf) is down converted to IF (intermediate frequency) by
down converter 2. The IF is determined by the difference
between the frequency LO1 generated by the first local oscil-
lator 3 and the RF frequency of the received DTV signal (RX
RF Input). The IF signal is then up converted to RF by up
converter 4. The frequency of the up converted RF DTV
signal (TX RF Output) is determined by the sum of the fre-
quency LO2 generated by the second local oscillator 5 and the
IF. The up converted DTV signal (TX RF Output) is then
amplified and transmitted. With this arrangement, the trans-
mitted signal contains the same information as the received
signal, but is amplified. Purther, when LO1=L02, the trans-
mit frequency is the same as the received frequency, and the
apparatus operates as an on-channel booster. Alternatively,

s .

10

20

25

transiator.

In the DTV American Television Systems. Committee
(ASTC) standard, a DTV signal contains a Program sad
System Information Protoco] (PSIP) table, which is a coliec-
tion of hierarchically arranged sub-tables for describing sys-
tem information and program guide data, One of sub-tablesin
the PSIP table is the Virtual Channel Table (VCT), which
contains a list of attributes for virtual chaunels carried in the
digital transport stream (baseband information). VCT fields
“major channe! number” and “minor channe]l number” are
used for identification. The major channel number is used:to
group all channels that are to be identified as belonging to a

" particular broadcast corporation (or a particular identifying

number such as channe] “12"). The minor channe! number
specifies a particular channe] within the group. The VCT also
containg a “carrier frequency" field, which is used to identify
the frequency at which the DTV signal is transmitted and
received, As discussed herein, TX and RX channe] déita
includs at least one of the following major channel numbser,
minor channel number, carrier frequency, and/or other data
necessary for generating a proper DTV signal. v
When a RF DTV signal is translated to a new frequency by
the conventional DTV translator 1 of FIG., 1, the PSIP table po

. longer reflects the correct carrier frequency. In many DTV

30

40

receivers, this discrepancy between the actual frequency of
the received DTV signal and the carrier frequency data con-
tained in the PSIP table prevents the receiver from properly
receiving the DTV signal,

Also, 8 particular broadcast corporation may be assigned
different major/minor channel numbers in geographical
regions serviced by each translator: For example, Broadcast
Corporation #1 could be assigned major/minor channe] 12/04
in region #1 (served by & main DTV transmitter) and majer/
minor channel-37/04 in region #2 (ssrved by a translator
translating the main DTV transmitted signal), The conven-
tional translator of FIG. 1 therefore generates a translated
DTV signal that contains an incorrect channe! number for
transmission into region #2.

Moreover, in region #2, major minor/channel 12/04 may

have already been assigned to Broadcast Corporation #2. In .

that case, a single DTV receiver in region #2 will receive two

" unique channels (Broadeast Corporation #1 and Broadeast
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Corporation #2) each having the same major/minor channel
number in each of their PSIP tables. While some DTV receiv-
ers overcome these anomalies by allowing users to select
whether te ignore PSIP data or to display the VCT informa-
tion, other DTV receivers do not have this capability and are
unable to properly tune to the program(s) of one orboth of the
two Broadcast Corporations.

SUMMARY OF THE INVENTION

Accordingly, the present invention relates to a digital tele-
vision translator, and more particularly to a digital televisibn
translator that updates the PSIP table with proper channel apd
catrier frequency information. To achieve these and other
advantages and in accordance with the purpose of the present
invention, as embodied and broadly described, there is pro-
vided a digital television translator, comprising a digital telg-
vision receiver for receiving a first digital television signal
and generating a digital transport stream from the first digital
television signal, the digital transport stream including origi-
nal PSIP data having RX channe! data; a PSIP update module
for updating the original PSIP data in the digital transpqrt
stream by replacing the RX channel data with TX chamnel
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data; and a digital television modulator for converting the
digital transport stream having the updated PSIP data into a
second digital television signal. : .

In another aspect of the instant invention, there is provided
an information distribution network using digital television
transmission, the information distribution network compris-
ing a plurality of digital television transmission nodes includ.
ing a main digital television signal source for generating a
main digital television signal; and a plurality of digital tele-
vision translators receiving a digital television signal from
one of the plurality of digital television nodes, at least one of
satd plurality of digital television translators including a digi-
tal television receiver for receiving the digital television sig-
nal from one of the plurality of digital television nodes and
generating a digital transport stream from the received digital
television signal, the digital transport stream including origi-
nal ancillary data and original PSIP data having RX data, a
data update module for updating the original PSIP data in the

~digital transport stream by replacing the RX channel data

with TX channel data and for replacing the original ancillary
data in the digital transport stream with new agcillary data,
and a digital television modulator for converting the digital
transport stream having the new ancillary data and the
updated PSIP data into a transmitted digital television signal,
wherein at least two of the plurality of digital television
transmission nodes transmit at the same frequency and the
total ancillary data of the information distribution network
includes the new ancillary data from multiple digital televi-
sion translators of the plurality of digital television transla-
tors.

Additional features and advantages of the present inven-
tion will be set forth in the description that follows, and in part
will be apparent from the description, or may be leamed by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particuiarly pointed out in the written description and claims
hereof as well as the appended drawings.

It is to be understood that both the foregoing general
description and the following detailed description are exem-

plary and explanatory and are intended to provide further

explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS

‘The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention that together with the deserip-
tion serve to explain the principles of the invention,

In the drawings: :

FIG. 1 shows an example of a conventiona} DTV translator;

FIG, 2 shows a first embodiment of a DTV translator of the
present invention having PSIP table update capability; -

FIG, 3 shows an example of a PSIP update module;

FIG, 4 shows a second embodiment of a DTV translator of

the present invention having both PSIP table update capabil-:

ity and a re-multiplexor; :
- F1G. § shows an example of the re-multiplexor; and
FIG. 6 shows an example of an information distribution
network of the present invention using multiple translators.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

. Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.
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To overcome the problems associated with the prior art,
i.e,, tuning problems with some DTV receivers due to incor-
rect PSIP table information, the PSIP table information is
updated by the translator to properly reflect the new transmit
carrier frequency and channe] number,

FIG. 2 shows a first embodiment of a DTV translator 10:0f

. the present invention having PSIP table update capability.

10
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The DTV translator 10 includes an 8-VSB receiver 11, a PSIP
update module 12, an 8-VSB modulator 13, an RF power
amplifier 14, and a transmitting antenna 15. The receiver 11
receives an 8-VSB DTV signal (RFi) that may bave been
originally transmitted by a base station or another translator,
over the air or by a cable. The receiver 11 processes the DTV

signal according to ASTC DTV standards to produce a digital

transport stream (TS) containing MPEG2 video data, audio
data, ancillary data, and PSIP data. The PSIP data in the
digital transport stream incjudes a major channel number, a
minor channel number, and a carrier frequency, which
together make up the RX channel data. As shown, the receiver
11 is controlled by an input (RX Channel Select) which
informs the receiver 11 of which carrier frequency channel:to
fune, .

The processing of the received DTV signal by the 3-VSB
receiver 11 is in accordance with ATSC DTV standards axid,
accordingly, can include down conversion, digitization, car-
rier synchronization, symbol clock synchronization, frame

" and segment synchronization, matched filtering, equaliza-

tion, bit-demapping, Trellis decoding, convolutional de-inter-

leaving, Reed-Solomon forward error correction (FEC) .

decoding, and de-randomizing.

The digital transport stream (TS) is then input into PSIP
update module 12. The PSIP update module 12 extracts the
PSIP table data and updates the RX channe! data with TX
channel data. Specifically, the major channe] number, the
minor channel number, and the carrier frequency contained in

the PSIP VCT are updated. Updated major and minorchannel -

numbers are those numbers assigned to the broadcaster asso-
ciated with the transport stream content for the geographical
region covered by the DTV translator. Sometimes the origizal
and vpdated channel numbers will be the same, for examgle
when the translator is being used to fill in a poor reception
area of the geographical area covered by the main transmitter,
Atother times, the original and updated channel numbers will
be different, for example, when the translator is being usedito
extend coverage into a geographical area not covered by the
main transmitter. In this instance, the broadcaster may be
licensed to broadcast in the translator's geographical area, but
at a different channe). '

Algo, the carrier frequency of the DTV signal transmitted
from the translator must be reflected in the PSIPVCT. Inmest
instances, the translator will transmit at a different frequency
than it receives, requiring the PSIP VCT to be updated with
the new transmitted carrier frequency. In some instances, the
carrier frequency of the DTV signal can be transmitted at the
same frequency that it is received, such as when the translator
system is being used as an on-channel booster. In either
instance, the updated PS]P table is then reinserted back into
the digital transport stream, '

Once the PSIP data is updated, the transpost stream con-

'taining the updated PSIP data is then input into the 8-VSB

modulator 13. 8-VSB modulator 13 processes the digital
transport stream according to ATSC DTV standards to pro-

duce a DTV signal (Rfo) at the carrier frequency containedin

the VCT of the updated PSIP table data. As shown, 8-VSB
modulator 13 is controlled by input (TX Channel Select)
which informs the 8-VSB modulator 13 at which frequency to
transmit the DTV signal. Alternatively, the 8-V SB modulator

¢]042/080
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can dstect the carrier frequency information from the VCT of
the DTV signal and transmit the DTV signal using the
detected carrier frequency,

8-VSB modulator 13 processes the transport stream having
the updated PSIP data according to ASTC terrestrial broad-
cast standards. Accordingly, this processing can include ran-
domization, Reed-Solomon encoding, convolutional inter-
leaving, symbol mapping, trellis encoding, and vestigial
sideband filtering, After the digitally filtered signal is con-

verted to an-analog signal, the signal is up converted to a

transmit RF signal (RFo) at the transmit frequency deter-
mined by TX channe] select. The 8-VSB modulator 13 typi-
cally operates at a frequency of 54 MHZ-216 MHZ and 470
MHZ-806 MHZ and has & maximum output power of
approximately 1 milliwatt. A power amplifier 14 and trans-
mitting antenna 15 are usually added to the output of the
8-VSB modulator 13.

FIG. 3 shows an example of PSIP update module 12, The
PSIP update module 12 includes an extractor 16 for extracting
the original PSIP data, a PSIP update block 18 for replacing
the major/minor channel number and carrier frequency con-
tained in the PSIP table, and an inserter 17 for ingerting the
updated PSIP table data back into the transport stream, As
shown, the PSIP table data is extracted by extractor 16 and
input into the PSIP update block 18. The PSIP update block
18 replaces the major/minor channel number and transmit
carrier frequency contained in the VCT (a sub-1able of the
PSIP table) while retaining the other PSIP data, The PSIP
update block 18 then substitutes an updated major/minor
channel number and transmit carrier frequency into the VCT,
Thereafter, the updated PSIP table data is re-inserted back
into the digite] transport stream via inserter 17,

FIG. 4 shows a second embodiment of a DTV translator 20
of'the present invention. The second embodiment includes an
8-VSB receiver 21, a PSIP update module 22, a re-mmlti-
plexor 23, and an 8-VSB modulator 24. Usually an RF power
amplifier 25 and an antenna 26 are coupled to the 8-VSB
modulator 24, The structure and operation of the second
embodiment is the same as the structure and operation of the
first embodiment, except that a re-multiplexor 23 is added for
introducing new ancillary dats into the digital transport
stream,

The digital transport stream containing ariginal ancillary
data and the updated PSIP table data is input into the re-
multiplexor 23. Re-multiplexor 23 substitutes new ancillary
data in place of the original ancillary data in the digital trans-
port stream, The digital transport stream is then sent to 8-VSB
modulator 24 and converted into a DTV signal consistent
with the operation as described in the first embodiment, In
this way, each translator can distribute new ancillary data to
user(s) in the translator’s transmit range.

FIG. 5 is a block diagram of the re-multiplexor 23, which
comprises a demultiplexor 27 and a multiplexor 28. As
shown, the original ancillary data, video dats, audio data, and
updated PSIP table data is contained in the input digital trans-
port stream, which is demultiptexed into separate bit streams
by de-multiplexor 27. The original ancillary data is termi-
nated (discarded), The multiplexor 28 then combines the
video data, the audio data, the updated PSIP data, and new
ancillary data back into the output digital transport stream,
which is then input fo the 8-VSB modulator 24,

The PSIP update step and the ancillary data insertion step
are not required to take place in any particular order. For
example, since the PSIP data has been separated into its
constituent streams by demultiplexor 27 of re-multiplexor 23,
the PSIP table update step could take place in the re-multi-
plexor 23 by updating the major/minor channe! number and

6
carrier frequency. The updated PSIP table data ¢could be refn-

serted into the digital transport stream by multiplexor 28.Or, .

for example, the placement of the PSIP update module 22 and
the multiplexor 23 could be reversed. Moreover, only a por
tion of the original ancillary data could be replaced with ngw
ancillary data thereby allowing other portions of the ancillary
data to be transmitted downstream by the translator.

The second embodiment allows DTV broadcasting sta-

tions to increase their data broadcesting capacity every time a-

DTV translator is added. For example, adding a DTV trans-
lator increases the number of users and increases the capacity
for data transmission through employment of the new anail-
lary data, which permits the insertion of data, such as Interet

- data, Downstream Internet data can be inserted as new andil-

—

5
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lary data by each trans]ator and distributed to specific ggo-
graphic regions and users without the need for edditional
bandwidth. : :

FIG. 6 shows an example of a third embodiment of the
invention wherein an information distribution network 30
uses a plurality of translators 1o increase the data capacity of
the network. As shown, a plurality of translators, colléctively
labeled 314-31d, translate and distribute a DTV signal in both
a star and daisy-chain configuration.

The first translator 31a receives a DTV signal containing

original ancillary data 0, such as Internet download data at a
frequency fo. Translator 31a inserts ancillary data 1 and dis-
cards original ancillary data 0, and then retransmits the modi-
fied DTV signal having ancillary data 1 at a frequency f1.
User 32a receives ancillary data 1 from translator 31a. A
second DTV translator 315 receives the translated DTV sig-
nal from translator 314 at a frequency of fl, substitutes ancil-
lary data 2 for ancillary data 1, and then retransmits at a
frequency 2. User 32) receives the DTV signal transmitted
from translator 315 along with ancillary data 2. User 324 afso
receives ancillary data 1 from translator 31a. A third DTV
translator 31c receives the translated DTV sigpal from trans-
lator 315 at a frequency of £2, substitutes ancillary data 3 for
the ancillary data 2, and retransmits at a frequency f1, User
32¢ receives the DTV signal transmitted from translator 32¢
along with ancillary data 3. DTV translators 31a, 315, and
31c are thus configured in a daisy-chain faghion with trans-
lators 31a and 31c being endpoints, :
- Purther, a fourth DTV translator 31d receives the translated
DTV signal from trauslator 314 at a frequency of f1, substi-
tutes ancillary data 4 for ancillary data 1, and then retransmits
ata frequency 4. User 32d receives the DTV signal transmiit-
ted from translator 314 along with ancillary data 4. DTV
translators 314, 315, and 31d are thereby configured in a star
fashion with DTV translator 31a configured as a hub, More-
over, a variety of translator topologies can be employed to
transmit unique ancillary data to each of a very lerge number
of users, or a group of users, without requiring an increasetin
the bandwidth of any single translator’s transport stream or
physical RF channel.

Even more efficient use of bandwidth can be achieved by

allowing multiple translators to use the same transmit fre-
quencies, as does translators 31 and 31¢. Translators can be
placed in any number of configurations to increase the data

capacity of the DTV distribution network, Furthermore, the

use of a PSIP update model in each of the translators can
insure proper DTV reception., .

Moreover, while the embodiments described herein can be
implemented via current ASTC standards, it is conteraplated
that other DTV standards or a modified ASTC standard could
be readily employed to realize the present invention, Further,
while the video data on the digital transpost stream can be
MPEG? standard video data, as described herein, the inven-

¥1043/080
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tion contemplates using variations of MPEG?2 standard data

in the digital transport system.

As the present invention may be embodied in several forms.

without departing from the spirit or essential characteristics
thereof, it should also be understood that the above-described
embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather
should be construed broadly within its spirit and scope as
defined in the appended claims, and therefore alf changes and
modifications that fall within the meets and bounds of the
claims, or equivalence of such meets and bounds are therefore
intended to be embraced by the appended claims.

What is claimed is: ' '

1. A system for translating a first digital transport stream
containing one or more digital television programs carried in
the first digital transport stream, comprising:

- 8 program information update unit, the program informa-

5

tion update unit supplementing one or more attributes -

for a virtual channel of a digital television program
carried in the first digita] transport stream; and
a multiplexor, the multiplexor combining the one or more

attributes supplemented by the program information

* update unit and the first digital television program car-
ried on the first digital transport stream to form a second
digital transport stream.

2. A system for translating, comprising

an extractor, the extractor separating a first program infor-
mation table from video data and audio data contained in
a first digital transport stream, the first program infor-
mation table containing one or more atiributes for a
virtual channel of a first digital television signal;

a program information update unit, the program informa-
tion update unit replacing the first program information
table with a second program information table, the sec-
ond program information table including one or more
new attributes for the virtual channel of the first digital
television signal carried in the first digital transport
stream; and

a combiner, the combiner combining the second program

information table with the separated video and audio

. data,
3. The system fortranslating of claim 2, wherein aninserter
adds new data to the second program information table,
4. The system for translating of claim 2, wherein an inserter
adds Intemet Protocol packets artiving from an Internet Pro-
tocol network to the separated video data and audio data,
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5. The system for translating of claim 2, further comprising
a digital television receiver that gencrates the first digital
transport stream from the first digital television signal, having
ATSC PSIP tables. )

6. The system for translating of claim 2, wherein the one or
more attributes for the virtual channe] of the first digital
television signal identifies the virtual channel number of the
channel of the first digital television signal.

7. The system for translating of claim 2, wherein the first

digital transport stream includes ATSC PSIP Tables.

8. The system for translating of claim 2, wherein the com-
biner combines the second program information table with
the separated video and audio data to create a second digital
transport stream, :

9. A method for trans]ating, comprising

separating a first program information table from video

- data and audio data contained in a first digital transpprt
stream, the first program information table containing
one or more attributes for a virtual channe] of a first
digital television signal; :

replacing the first program information table with a second

program information table, the second program infor-
mation table including one or more new attributes for the
virtual channe] of the first digital television signal car-
ried in the first digital transport stream; and

combining the second program information table with the

separated video and audio data,

10. The method for translating of claim 9, further compris-
ing adding new data to the second program information tabfle.

11, The method for translating of claim 9, further compris-
ing adding Intemet Protocol packets arriving from an Internet
Protocol network to the separated video data and audio data.

12. The method for translating of claim 9, further compris-
ing generating the first digital transport stream from the first
digital television signal, having ATSC PSIP tables.

13. The method for transating of claim 9, wherein the one
or more attributes for the virtual channel of the first digital
television signa| identifies the virtual channel number of the
channel of the first digital television signal,

14, The method for translating of claim 9, wherein the first
digital transport stream includes ATSC PSIP Tables. .

15. The method for trauslating of claim 9, further compris-
ing combining the second program information table with the
separated video and sudio data to create a second digital
{ransport stream.
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DIGITAL TELEVISION TRANSLATOR WITH apparatus operates 25 an on-channel booster. Alternativaly,
PSIP UPDATE when LO1.noteq.LO2, the transmit frequency is different

This epplication is a Continuation application of U.S.
patent application Ser. No. 12/314,078 pow U.S. Pat. No.
7,761,893, filed on Dec, 3, 2008, which is a Continuation
application of U.S. patent application Ser. No. 10/890,210,
filed on Jul. 14, 2004, now U.S. Pat. No. 7,487,533, which is
a Continuation application of U.S. patent application Ser. No.
09/545,613, filed on Apr. 5, 2000, now U.S. Pat. No. 6,785,
903. The prior applications are incorporated by reference in
their entircty,

BACKGROUND OF THE INVENTION

1, Field of the Invention

The present invention relates to a digital television trans-
lator. More particularly, the present invention relates to a
digiml;;:]evision translator that updates the program and sys-
tem information protocol (PSIP) table with transmit
: ot pro (PSIP) (TX)

2. Discussion of the Related Art

Digital television (DTV) broadcasting systems are rela-
tively new in the United States and offer many alternatives to
traditional information and program distribution. In addition
o traditional television programming, DTV systems offerthe
ability to distribute additional content in the form of data, This
data can be any type of data including, for example, Internet
data broadcast to one or more end users, Therefore, DTV
broadcast systems offer great flexibility and diversity in the
types of information they distribute. Like most conventional
broadeast systems, DTV broadcast systems have a finite
capacity limited by the bandwidth of its channels.

Additionally, as with other broadcast systems, such as ana-
log television systems, the received DTV signal quality can
vary greatly depending upon where the receiver is located,
This problem is due to a number of adverse propagation
effects such as multi-path, interference, and simple attenua-
tion. One solution to this problem is to use multiple Jow pawer
repeaters (On-Channel boosters) and/or translators (Re-
modulators) to improve reception in areas of poor DTV signal
reception. For example, a repeater, placed in an area of poor
signal reception, receives a transmitted signal from a high
power DTV transmitter and re-transmits an amplified dupli-
cate signal a1 the same frequency. Translators, on the other
hand, can receiveatransmitted signal from a high power DTV
transmitter and re-transmit the signal at a frequency different
than the received frequency. Repeaters and translators are
also used 10 extend the coverage of a broadcast system incre-
mentally, and economically, to specific geographical regions.

FIG. 1 shows an example of a conventional DTV translator
1. The conveational DTV translator includes a down con-
verter 2, a first local oscillator 3, an up converter 4, and a
second local oscillator 5, A received DTV signal (RX RF
input) is down converted to IF (intermediate frequency) by
down converter 2, The IF is determined by the difference
between the frequency LO1 generated by the first local oscil-
lator 3 and the RF frequency of the received DTV signal (RX
RF Input). The IP signal is then up converted to RF by up
converter 4. The frequency of the up converted RF DTV
signal (TX RF Output) is determined by the sum of the fre-
quency LO2 generated by the second local ascillator 5 and the
IF. The up converted DTV signal (TX RF Output) is then
amplified and transmitted. With this arrangement, the trans-
mitted signal contains the same information as the received
signal, but is amplified. Further, when LO1=L 02, the trans-

mit frequency is the same as the received frequency, and the
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than the received frequency, and the apparatus operates as a
translator.

In the DTV American Television Systems Commitfee
(ASTC) standard, a DTV signal contains a Program dnd
System Information Protocol (PSIP) table, which is a collec-
tion of hierarchically arrenged sub-tables for describing sys-
tem information and program guide data, One of sub-tables in
the PSIP table is the Virtual Channel Table (VCT), which
contains a list of attributes for virtual channels carried in the
digital transport stream (baseband information). VCT fields
“major channe! number” and “minor channel number” are
used for jdentification. The major channe! number is used to
group all channels that are to be identified as belonging to &
particular broadcast corporation (or a particular identifying
number such as charne] “12"), The minor channe] number
specifies a particular channel within the group. The VCT also
contains a “carrier frequency" field, which is used to identify
the frequency at which the DTV signal is transmitted and
received. As discussed herein, TX and RX channel data
include at least one of the following major channel number,
minor channel number, carrier frequency, and/or other data
necessary for generating a proper DTV signal.

When a RF DTV signal is traaslated to a new frequency by
the conventional DTV translator 10fF1G. 1, the PSIP tablemo
longer reflects the correct carrier frequency. In many DTV
receivers, this discrepancy between the actual frequency.of
the received DTV signal and the carrier frequency data con-
tained in the PSIP table prevents the receiver from properly
recejving the DTV signal,

Also, a particular broadcast corporation may be assigoed
different major/minor channel numbers in geographical
regions serviced by each wanslator. For example, Broadcast
Corporation #1 could be assigned major/minor channel 12/04
in region #1 (served by a main DTV transmitter) and major/
minor chanvel 37/04 in region #2 (served by a translator
tranglating the majn DTV transmitted signal), The conven-
tional translator of FIG. 1 therefore generates a translated
DTV signal that contains an jncorrect channe! mumber for
transmission into region #2,

Moreover, in region #2, major minor/channe] 12/04 may
have already been assigned to Broadcast Corporation #2. In
that case, a single DTV receiver in region #2 will receive two
unique channels (Broadcast Corporation #1 and Broadcast
Corporation #2) each having the same major/minor chaons]
number in each of their PSIP tables. While some DTV receiv-
ers overcome these anomalies by allowing users to select
whether to ignore PSIP data or to display the VCT informa-
tion, other DTV receivers do not have this capability and are
unable to properly tune to the program(s) of one or both of the
two Broadcast Corporations.

SUMMARY OF THE INVENTION

Accordingly, the present invention relates to a digital tele-
vision translator, and more particularly to a digital televisien
translator that updates the PSIP table with proper channel end
carrier frequency information. To achieve these and other
advantages and in accordance with the purpose of the present
invention, as embodied and broadly described, there is pro-
vided a digital television translator, comprising a digital tele-
vision receiver for receiving a first digital television siggal
and generating a digital transport stream from the first d.‘ig'i,ﬁ?l
television signal, the digital transport stream including origi-
nal PSIP data having RX channe! data; a PSIP update module
for updating the original PSIP data in the digital transport
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stream by replacing the RX channe! data with TX channe]
dgu}; and a digital television modulator for converting the
digital transport stream having the updated PSIP data into a
second digital television signal.

In another aspect of the instant invention, there is provided
an information distribution network using digital television
transmission, the information distribution network compris-
ing a plurality of digital television transmission nodes includ-
ing a main digital television signal source for generating a
main digital television signal; and a plurality of digital tele-
vision translators receiving a digital television signal from
one of the plurality of digital television nodes, at least one of
said plurality of digital television translators including a digi-
ta] television receiver for receiving the digital television sig-
nal from one of the plurality of digital television nodes and
generating a digital transport stream from the received digital
television signal, the digital ransport stream including origi-
nal ancillary data and original PSIP data having RX data, a
data update module for updating the original PSIP data in the
digital transport stream by replacing the RX channe] data
with TX channel data and for replacing the original ancillary
data in the digital transport stream with new ancillary data,
and a digital television modulator for converting the digital
transport stream having the new ancillary data and the
updated PSIP data into a transmitted digital television signal,
wherein at least two of the plurality of digital television
transmission nodes transmit at the same frequency and the
total ancillary data of the information distribution network
includes the new ancillary data from multiple digital televi-
sion translators of the plurality of digital television transla-
tors.

Additional features and advantages of the present inven.
tion will be set forth in thedescription that follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages

10

20

of the invention will be realized and attained by the structure

particularly pointed out in the written description and claims
hereof as well as the appended drawings.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plery and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS

The accompanying drawings, which are included to pro-
vide & further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention that together with the descrip-
tion serve to explain the principles of the invention.

In the drawings:

FIG. 1shows an example of a conventional DTV translator;

FIG. 2 shows a first embodiment of a DTV translator of the
present inveation having PSIP table update capability;

FIG. 3 shows an example of a PSIP update module;

FIG. 4 shows a second embodiment of a DTV translator of
the present invention having both PSIP table update capabil-
ity and 2 re-multiplexor;

FIG. § shows an example of the re-multiplexor; and

FIG. 6 shows an example of an information distribution
network of the present invention using multiple translators.

DETAILED DBSCRIPTION OF THE PREFERRED
EMBODIMENTS

Reference will now be mede in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accorapanying drawings.
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To overcome the problems associated with the prior art,
i.e., tuning problems with some DTV receivers due to incor-
rect PSIP table information, the PSIP tsble information is
updated by the translator to properly reflect the new transnit
carrier frequency and channel number.

FIG. 2 shows a first embodiment of a DTV translator 1¢.0f
the present invention having PSIP table update capability.
The DTV translator 10 includes an 8-VSBreceiver11,a PSIP
update module 12, an 8-VSB modulator 13, an RF power
amplifier 14, and a transmitting antenna 15. The receiver 11
receives an 8-VSB DTV signal (RFi) that may have been
originally transmitted by a base station or another translator,
over the air or by a cable. The receiver 11 processes the DTV
signal according to ASTC DTV standards to produce a digital
transport stream (1S) containing MPEG2 video data, auflio
data, ancillary data, and PSIP data. The PSIP data in the
digital transport stream includes 8 major channel numbet, a
minor chennel number, and a carrier frequency, which
together make up the RX channel data. As shown, the receiver
11 is controlled by an input (RX Channe] Select) which
informs the receiver 11 of which carrier frequency channel to
tune,

The processing of the received DTV signal by the 8§-VSB
receiver 11 is in accordance with ATSC DTV standards and,
accordingly, can include down conversion, digitization, dar-
rier synchronization, symbol clock synchronization, frame
and segment synchronization, matched filtering, equaliza-
tion, bit-demapping, Trellis decoding, convolutional de-inter-
leaving, Reed-Solomon forward error correction (FBC)
decoding, and de-randomizing.

The digital transport stream (TS) is then input into PSIP
update module 12. The PSIP update module 12 extracts the
PSIP table data and updates the RX channel data with TX
channel data. Specifically, the major channel number, the
minor channel number, and the carrier frequency contained in
the PSIPVCT are updated. Updated major and minor channe]
numbers are those numbers assigned to the broadcaster asso-
ciated with the transport stream content for the geographical
region cavered by the DTV translator. Sometimes the original
and updated channel numbers will be the same, for example
when the translator is being used to fill in a poor reception
area of the geographical area covered by the main transmitter.
Atother times, the origina] and updated channel numbers will
be different, for example, whea the transletor is being useg to
extend coverage into a geographical area not covered by the
main transmitter, In this instance, the broadcaster may be
licensed to broadcast in the translator's geographical area, but
at g different channel. i

Also, the carrier frequency of the DTV signal transmitted
from the translator must be reflected in the PSIP VCT. In most
instances, the translator will transmit at a different frequepcy
than it receives, requiring the PSIP VCT to be updated with
the new transmitted cagrier frequency. In some instances, the
carrier frequency of the DTV signal can be transmitted atithe
same frequency that it is received, such as when the translgtor
system is being used as an on-chapnel booster. In either
instance, the updated PSIP table is then reinserted back iato
the digital transport stream,

Once the PSIP data is updated, the transport stream con-
taining the updated PSIP data is then input into the 8-.V.SB
modulator 13. 8-VSB modulator 13 processes the digjtal
transport stream according to ATSC DTV standards to pro-
duce a DTV signal (Rfo) at the carrier frequency oontam:fl in
the VCT of the updated PSIP table data, As shown, 8-VSB
modulator 13 is controlled by input (TX Channel Selgct)
which informs the 8-VSB modulator 13 st which frequency to
transmit the DTV signal. Alternatively, the 8-VSB modulator
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can detect the carrier frequency information from the VCT of
the DTV signal and transmit the DTV signal using the
detected carrier frequency.

8-VSB modulator 13 processes the transport stream having
the updated PSIP data according to ASTC terrestrial broad-
cast standards. Accordingly, this processing can include ran-
domization, Reed-Solomon encoding, convolutional inter-
leaving, symbol mapping, trellis encoding, and vestigial
sideband filtering. After the digitally filtered signal is con-
verted to an analog signal, the signal is up converted to a
transmit RF signal (RFo) at the transmit frequency deter-
mined by TX channel select. The 8-VSB modulator 13 typi-
cally operates at a frequency of 54 MHZ-216 MHZ and 470
MEZ-806 MHZ and has a maximum output power of
approximately 1 milliwatt. A power amplifier 14 and trans-
mitting antenna 15 are usuvally added to the output of the
8-VSB modvulator 13,

FIG. 3 shows an examwple of PSIP update module 12, The
PSIP update module 12 includes an extractor 16 for extracting
the original PSIP data, a PSIP update block 18 for replacing
the major/minor channel number and carrier frequency con-
tained in the PSIP table, and an inserter 17 for inserting the
updated PSIP table data back into the transport stream. As
shown, the PSIP table data is extracted by extractor 16 and
input into the PSIP update block 18. The PSIP update block
18 replaces the major/minor channel number and transmit
carrier frequency contained in the VCT (a sub-table of the
PSIP table) while retaining the other PSIP data, The PSIP
update block 18 then substitutes an updated major/minor
channe! number and transmit carrier frequency into the VCT,
Thereafter, the updated PSIP table data is re-inserted back
into the digital transport stream via inserter 17.

FIG. 4 shows a second embodiment of a DTV translator 20
of the present invention. The second embodiment includes an
8-VSB receiver 21, a PSIP update module 22, a re-multi-
plexor 23, and an 8-VSB modulator 24. Usually an RF power
amplifier 25 and an antenna 26 are coupled to the 8-VSB
modulater 24, The structure and operation of the second
embodiment is the same as the structure and operation of the

. first embodiment, except that a re-multiplexor 23 is added for
introducing new ancillary data into the digital trensport
stream,

The digital transport stream containing original ancillary
data and the updated PSIP table data is input into the re.
multiplexor 23, Re-multiplexor 23 substitutes new ancillary
data in place of the original ancillary data in the digital trans-
port stream. The digital transport stream is then sentto 8-VSB
modulator 24 and converted into a DTV signal consistent
with the operation as described in the first embodiment, In
this way, each translator can distribute new ancillary data to
user(s) in the translator’s transmit range,

FIG. § is a block diagram of the re-multiplexor 23, which
comprises a demultiplexor 27 and a multiplexor 28. As
shown, the original ancillary data, video data, audio data, and
updated PS]P table data is contained in the input digital trans-
port stream, which is demultiplexed into separate bit streams
by de-multiplexor 27. The original ancillary data is termi-
nated (discarded), The multiplexor 28 then combines the
video data, the audio data, the updated PSIP data, and new
ancillary data back into the output digital transport stream,
which is then input to the 8-VSB modulator 24,

The PSIP update step and the ancillary data insertion step
are not required to take place in any particular order. For
example, since the PSIP data has been separated into its
constituent streams by demultiplexor 27 of re-multiplexor 23,
the PSIP table update step could take place in the re-multi-
plexor 23 by updating the major/minor channe! number and

35

40

45

55

60

65

6

carrier frequency, The updated PSIP table data could be rein-
serted into the digital transport stream by multiplexor 28. Or,
for example, the placement of the PSIP update module 22 énd
the multiplexor 23 could be reversed. Moreover, only a por-
tion of the original ancillary data could be replaced with new
ancillary data thereby allowing other portions of the ancillary
data to be transmitted downstream by the translator.

The second embodiment allows DTV broadcasting sta-
tions to increase their data broadcasting capacity every time a
DTV translator is added, For example, adding a DTV trans-
lator increases the number of users and increases the capagity
for data transmission through employment of the new angil-
lary data, which permits the insertion of data, such as Interfiet
data, Downstream Internet data can be inserted as new ancil-
lary data by each translator and distributed to specific geo-
graphic regions and users without the need for additional
bandwidth.

FIG. 6 shows an example of a third embodiment of the
invention wherein an informsation distribution network .30
uses a plurality of translators to increase the data capacity.of
the network. As shown, a plurality of translators, collectively
Iabeled 31a-31 4, translate and distribute a DTV signal in both
a star and daisy-chain configuration.

The first translator 31a receives a DTV sigaal, from a main
digital television source, containing original ancillary dat 0,
such as Internet download data at a frequency fo. Translstor
31a inserts ancillary data 1 and discards original ancillaty
data 0, and then retransmits the modified DTV signal having
ancillary data 1 at a frequency f1, User 324 receives ancillary
data 1 from translator 3la. A second DTV translator 315
receives the translated DTV signal from translator 314 at a
frequency of f1, substitutes ancillary data 2 for ancillary data
1, and then retransmits at a frequency f2. User 32b recejves
the DTV signal transmitted from translator 314 along with
ancillary data 2. User 324 also receives ancillary data 1 from
translator 31a. A third DTV translator 31c recejves the trans-
lated DTV signal from translator 315 at a frequency of 2,
substitutes ancillary data 3 for the ancillary data 2, #nd
retransmits at a frequency fl. User 32¢ receives the Df
signa] transmitted from translator 32¢ along with ancillary
data 3. DTV translators 31a, 314, and 31c are thus configuged
in a daisy-chain fushion with translators 314 and 31c being
endpoints.

Purther, a fourth DTV translator 314 receives the translated
DTV signal from translator 31a at a frequency of f1, substi-
tutes ancillary data 4 for ancillary data 1, and then retransmits
at a frequency f4. User 32d receives the DTV signal transuit-
ted from translator 314 along with ancillary date 4. DTV
translators 31a, 315, and 31d are thereby configured in a star

fashion with DTV translator 314 configured as a hub. Moye-

over, a variety of translator topologies can be employed:to
transmit unique ancillary data to each of a very large number
of users, or a group of users, without requiring an increase in
the bandwidth of any single translator’s transport strean.or
physical RF channel,

Bven more efficlient use of bandwidth can be achieved by
allowing multiple translators to use the same transmit fre-
quencies, as does translators 314 and 31¢. Translators canthe
placed in any number of configurations to increase the data
capacity of the DTV distibution network, Furthermore, the
use of a PSIP update model in each of the translators gan
insure proper DTV reception.

Moreover, while the embodiments described herein canbe
implemented via current ASTC standards, it is contemplated
that other DTV standards or a modified ASTC standard could
be readily employed to realize the present invention. Furtlier,
while the video data on the digital transport stream can be
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MPEG2 standard video data, as described herein, the inven-
tion contemplates using variations of MPEG?2 standard data
in the digital transport systexm,

Asthepresent invention may be embodied in several forms
without departing from the spirit or essential characteristics
thereof, it should also be understood that the above-described
embodiments are not limited by any of the details of the
foregoing description, unless otherwise specified, but rather
should be construed broadly within its spirit and scope as
defined in the appended claims, and therefore ail changes and
modifications that fall within the meets and bounds of the
claims, orequivalence of such meets and bounds are therefore
intended to be embraced by the appended claims,

‘What is claimed is:

1. A method of translating, comprising:

receiving an ATSC digital television signal over the air;

converting the ATSC digita) television signal into a first

digital transport stream, the first digital transport stream
containing video and audio data of a program and a
program information table, the program information
table having & major channel number and a minor chan-
nel number;

generating & new program information table contajning a

new channe] number, the new channel number identify-
ing the program represented by the major channe] num-
ber and the minor channe] number; and

combining the video and audio data with the new program

information table,

2. The method of claim 1, wherein combining includes
inserting the new program information table into a transport
stream containing the video and audio data.

3. The method of claim 1, wherein new ancillary data is
combined with the video data, the audio data, and the new
program information table.

4. The method of claim 3, wherein a portion of original
ancillary data present in the first digital transport stream is
combined with the video data, the audio data, and the new
program information table.

5. A method of translating, comprising:

receiving an ATSC digital television signal over cable;

convesting the ATSC digital television signal into a first

digital transport stream, the first digital transport stream
containing video and audio data of a program and a
program information table, the program information
table having a major channe] number and a minor chan-
nej number;

generating a new program information table containing &

new channel number, the new channel number identify-
ing the program represented by the major channel num-
ber and the minor channe} number; and

combining the video and audio.data with the new program

information table,

6. The method of claim §, wherein the combining includes
inserting the new program information table into a transport
stream containing the video and andio data.

7. The method of claim 5, wherein new ancillary data is
combined with the video data, the audio data, and the new
program information table.

8. The method of claim 7, wherein a portion of original
ancillary data present in the first digital transport stream is
combined with the video data, the audio data, and the new
program information table.

9. A method of translating, comprising:

receiving an ATSC digital television signal over the air;

converting the ATSC digital television signal into a first

digital transport stream, the first digital transport stream
containing video and audio data of a program and a
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8
program information table, the program information
table having a major channel number and a minor chan-
ne} number;

generating a new program information table containing a

new channe] number, the new channel number identify-
ing the program represented by the major channe! num-
ber and the minor channel number; and

multiplexing the new program information table, the

video, and the audio data,

10, The method of claim 9, further comprising multiplex-
ing new ancillary data with the new program information
table, the video, and the audio data.

11. The method of claim 10, further comprising multiplex-
ing a portion of original ancillary data present in the first
digital transport stream with the new program information
table, the video, and the audio data.

12. A method of translating, comprising:

receiving an ATSC digita) television signal over cable;

converting the ATSC digital television signal into a first

digital transport stream, the first digital transport stream
containing video and audio data of a program and a
program information table, the program information
table having a major channel number and a minor chan-
nel number;

generating a new program information table containing a

new channel number, the new channel number identify-
ing the program represented by the major channel num-
ber and the minor channel pumber; and

multiplexing the new program information table, the

video, and audio data,

13, The method of claim 12, further corsprising multiplex-
ing new ancillary data with the new program information
table, the video, and audio data.

14, The method of claim 13, further comprising multiplex-
ing a portion of original ancillary data present in the first
digital transport stream with the new program information
table, the video, and audio data.

15. A method of translating, comprising:

selecting a carrier frequency;

receiving an ATSC digital television signal at the selected

carrier frequency;

down-converting the received ATSC digital television sig-

nal;

digiﬁz,ing the down-converted ATSC digital television sig-

nal;

conve’rtin.g the digitized ATSC digital television signa] into

a first digital transport stream, the first digital transport
stream containing video and audio data of a program gnd
a program information table, the program information
table having a major channe! number and & minor chan-
nel anmber;

generating & new program information table containing a

new channel number, the new channel number identify-
ing the program represented by the major channe! num-~
ber and the minor channel number;

combining the new program information table, the video

and audio data; and X
transmitting the combined new program information table,
video data, and audio data over an antenna,

16, The method of claim 15, wherein the combining
includes inserting the new program information table into a
transport stream containing the video and audio data. )

17. The method of claim 15, wherein ancillary data is
cambined with the video data, the audio data, and the new
program information table.

0557080
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9 10
18. The method of claim 17, wherein a portion of original ing the program represented by the major channe] num-
ancillary data present n the first digital transport stream is ber and the minor channel number;
combined with the new program information table, the video multiplexing the new program information table, the video

and audio data. . and the audio data into a second digital transport stream;
19.A method qf translating, comprising: 5  converting the second digital transport stream into an ana-
sclecting a carrier frequency; log signal;

receiving an ATSC digital television signal at the selected
carrier frequency;

up-converting the analog signal to an RF signal at a
selected transmit frequency;

amplifying the RF signal; and
10 transmitting the RF signal over an antenna.

20, The method of claim 19, further comprising multiplex-
ing new ancillary data with the video data, the sudio data, and
the new program information table to form the second digital
transport stream.

21, The method of claim 20, further comprising mulﬁp{&-
ing a portion of original ancillary data present in the first
digital transport stream with the video data, audio date, and
the new program information table.

do;v;-converﬁng the received ATSC digital television sig-
dlil;ilmg the down-converted ATSC digital television sig-

3

converting the digitized ATSC digital television signal into
a first digital transport stream, the first digital transport
stream containing video and audio data of a program and 15
a program informntion table, the program information
table having a major channe] number and a minor chan-
nel number;

generating a new program information table containing a
new channel number, he new channe] number identify- L A B
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Morgan, Lewis & Bockius we .
1111 Penylvana Avenue, NW Morgan Lewis
Washingten, 0C 20004 -

Tel: 202.739.3000 COUNSELORS AT LAW
Fax: 202.738.3001

www.morganlewls.com

Thomas Neison

Of Counsel

202.739.5082
inelgon@morganiewis.com

August 26, 2010

VIA FEDEX

Mr. Ronald Coslick

Assistant General Counse!
Intellectual Property
DIRECTV

2230 East Imperial Highway
El Segundo, CA 90245-0956

Re:  U.S. Patent Nos. 7,487,533, 6,785,903, and 7,761,893

Dear Mr, Coslick:

We received your letter dated July 24, 2009, stating your need for more information about
KTech's patents and DIRECTV's use thereof, In response, we enclose a claim chart for U.S.
Patent No. 7,487,533. We also enclose a claim chart for U.S. Patent No. 7,761,893, which was
recently granted to KTech. We further enclose illustrative slides for an exemplary set of claims
from each of these patents. After you have had a chance to review the enclosed materials, we
would like to schedule a meeting to discuss the patents and terms of a license.

Sincerely,
T or PA_

Thomas Nelson

Enclosures

DB 1/65520506.1
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11 gl v, ¥ | MOI@D Lewis.

DC20004 , L
Tel: 202.739.3000 c.ovusu.ou AT LAW
Fax; 202.739.3001

www.morganiewls.com

Of Counsel
202.799,5082

February 28, 2011

YIA FEDEX

Mr. Ronald Coslick
Assistant General Counsel

“Intellectual Property

DIRECTV

2230 East Imperial Highway
El Segundo, CA 90245-0956

Re:  U.S. Patent Nos. 7,487,533, 6,785,903, and 7,761,893

‘ Dear Mr, Coslick:

' i KTach's
We wrots to you on August 26, 2010, regarding your need for more information about K1e
patents and DIRECTV’s use thereof, In that letter, we provided you with a claim chart for U.S,
Patent No. 7,487,533 and U.S, Pateat No. 7,761,893, as well as illustrative slides for an

exemplary set of claims from éach of these patents. It has been six months since we last

contacted you and have not heard back. We would still like to schedule a mecting to disouss the
r such a meoting.

Sfjﬁij 27

Thomas Nelson

DB1/66541503.1
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DIRECTV

April 13, 2011
Direct: (310) 964:5962

Facsimile: (310) 726+6464
Email: rcoslick@directv.com

Thomas Nelson

Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington DC 20004

Re: O ii K Tech ts

Dear Mr. Nelson:

Thank you for your letter of February 28, 2011, Please accept my apology for my delay in
responding to your earlier correspondence.

I did receive your August 26, 2010 letter and the enclosed claim charts and gresenmﬁoq
slides, The time that you devoted to explaining your position in greater detail i§ appreciated,
and your materials were helpful in allowing me to better understand your client's position

concerning their patents.

Upon recet our August 26 letter I revisited the investigation that I undertook when we
Qggcommlzd to e:ns,gu:'le§ that I correctly understood DIRECTV'’s local signal collection
technology and any changes that may have ocourred since our original chfespondence.
After completing that investigation it remained, and still remains, my opinion that DIRECTV
does not practice the technology described in the K Tech patents or glaxmed in the K Tech
patent claimsBAs I indicated in my previous letter, I am willing to discuss this W}th tl);c;ur-
client under appropriate confidentiality terms, but wfoma&ly, given y.our'role in the Ploasc
prosecution of the still-pending patent family, I cannot involve you in that disoussion,
Jet Mr. Kuh know that I invite him to have that conversation with me if he wishes.

2230 E. Imperial Hwy El Segundo, CA 90245
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Thomas Nelson
April 13, 2011
Page 2

While [ appreciate your offer to discuss a license, the K Tech patents appear to have little
value to DIRECTYV at this time. I remain willing to review any additional information that
you believe I should consider.

Very truly yours,

Ronald Coslick

Vice President

Associate General Counsel
Intellectual Property

RC/sat
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1
METHOD AND SYSTEM FOR
CONTROLLING REDUNDANCY OF
INDIVIDUAL COMPONENTS OF A REMOTE
FACILITY SYSTEM

TECHNICAL FIELD

The present disclosure relates generally to communication
systems, and more particularly to a method and system for
providing redundancy of individually controlled components
at a remote facility.

BACKGROUND

The statements in this section merely provide background
information related to the present disclosure and may not
constitute prior art,

Satellite broadcasting of television signals has increased in
popularity. Satellite television providers continually offer
more and unique services to their subscribers to enhance the
viewing experience. Providing reliability in a satellite broad-
casting system is therefore an important goal of satellite
broadcast providers. Providing reliable signals reduces the
overall cost of the system by reducing the number of received
calls at a customer call center,

In satellite broadcasting systems, users have come to
expect the inclusion of Jocal channels in addition to the chan-
nels broadcast for the entire Continental United States. Col-
lecting the channels may be performed in various manners,
including providing a manned station that receives the sig-
nals. The signals may be uplinked from various locations.
Providing manned stations increases the labor costs and thus
increases the overall cost of the service.

SUMMARY

The present disclosure provides a means for receiving and
monitoring signals at a local collection facility and commu-
nicating between a local collection facility and a remote col-
lection facility. The system may be suitable for collecting
television signals and communicating them to a remote facil-
ity such as an uplink facility.

In one aspect of the inveation, a method includes multi-
plexing IP signals to form a multiplexed signal at a primary
multiplexer, forming a transport stream signal from the mul-
tiplexed signal at a primary transport processing system,
modulating the transport stream signal to form 4 modulated
signal at a primary modulator, forming 2 first output signal
from the modulated signal, after the steps of multiplexing,
forming a transport stream, modulating and forming a first
output signal, controlling one of multiplexing IP signals at a
backup multiplexer, forming the transport stream signal at a
backup transport processing system or modulating the trans-
port stream at a backup modulator.

In still another aspect of the invention, a remote facility
includes a signal processing system including a primary mul-
tiplexer multiplexing IP signals to form a multiplexed signal,
a primary modulator a primary transport processing system
forming a transport stream signal from the multiplexed sig-
nal, a primary modulator modulating the transport stream
signal to form a modulated signal, a backup multiplexer mul-
tiplexing IP signals to form the multiplexed signal, & backup
modulator a primary transport processing system forming a
transport stream signal from the multiplexed signal, a backup
modulator modulating the transport stream signal to form a
modulated signal. The remote facility includes a controller in
communication with the primary multiplexer, the primary
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transport processing system, the primary modulator, the
backup multiplexer, the backup transport processing system
and the backup modulator, said controller forming an output
signal using at least one of the primary multiplexer, the pri-
mary transport processing system, and the primary modulator
and at least one of the backup multiplexer, the backup trans-
port processing system and the backup modulator.

The remote facility may be part of a television signal col-
lection system that includes an IP network and a local collec-
tion facility in communication with the remote collection
facility through the IP network.

Purther areas of applicability will become apparent from
the description provided herein, It should be understood that
the description and specific examples are intended for pur-
poses of illustration only and are not intended to limit the
scope of the present disclosure.

DRAWINGS

The drawings described herein are for illustration purposes
only and are not intended to limit the scope of the present
disclosure in any way.

FIG. 1 is an overall system view of a collection and com-~
munication system in the continental United States,

FIG. 2 is a system view at the regional level of the collec-
tion and communication system.

FIG. 3 is a detailed block diagrammatic view of a local
collection facility illustrated in FIGS. 1 and 2.

FIG. 4 i3 a detailed block diagrammatic view of a remote
uplink facility.

FIG. 5 is a block diagrammatic view of a monitoring sys-
tem of FIG. 3.

FIG. 6A is a plan view of a local collection receiver moni-
toring display.

FIG. 6B i3 a plan view of an uplink monitoring display.

FIG. 6C is a plan view of a thread monitoring display.

FIG. 7 is a flowchart illustrating a method for controlling a
back-up receiver decoder circuit module at the local coliec-
tion facility from a remote facility.

FIG. 8is a flowchart of a method for controlling monitoring
in the local collection facility.

FIG. 9 is a flowchart with a method of controlling redun-
dancy of components of a remote facility.

DETAILED DESCRIPTION

The following description is merely exemplary in nature
and is pot intended to limit the present disclosure, application,
oruges. It should be understood that throughout the drawings,
corresponding reference numerals indicate like or corre-
sponding parts and features.

As used herein, the term module, circuit and/or device
refers to an Application Specific Integrated Circnit (ASIC),
an electronic circuit, a processor (shared, dedicated, or group)
and memory that execute one or more software or firmware
programs, acombinational Jogic circuit, and/or other suitable
componeats that provide the described functionality. As used
herein, the phrase at least one of A, B, and C should be
construed to mean a logical (A or B or C), using a.non-
exclusive logical or. It should be understood that steps within
a method may be executed in different order without altering
the principles of the present disclosure.

The present disclosure is described with respect to a satel-
lite television system. However, the present disclosure may
have various uses including satellite data transmission and
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reception for home or business uses. The system may also be
used in a cable system or wireless terrestrial communication
system.

Referring now to FIG. 1, a collection and communication
system 10 includes a satellite 12 that includes at least one
transponder 13, Typically, multiple transponders are in a sat-
ellite. Although only one satellite is shown, more than one is
possible or even likely.

The collection and communication system 10 includes a
ceatral facility or Network operations center (NOC) 14 and a
plurality of regional or remote uplink facilities (RUF) 16A,
16B, 16C, 16D, 16E and 16F. In a non-satellite system the
facilities may be referred to as a remote facility. The regional
orremote uplink facilities 16A-16F may be located at various
locations throughout a landmass 18 such as the continental
United States, including more or less than those illustrated.
The regional or remote uplink facilities 16 A-16F uplink vari-
ous uplink signals 17 to satellite 12, The satellites downlink
signals 19 to various users 20 that may be located in different
areas of the landmass 18. The users 20 may be mobile or fixed
users. The uplink signals 17 may be digital signals such as
digital television signals or digital data signals. The digital
television signals may be high definition television signals,
standard definition signals or corabinations of both, Uplink-
ing may be performed at various frequeacies including Ka
band. The present disclosure, however, is not limited to Ka
band, However, Ka band is a suitable frequency example used
throughout this disclosure. The central facility or NOC 14
may also receive downlink signals 19 corresponding to the
uplink signals 17 from the various regional or remote uplink
facilities and from itself for monitoring purposes. The central
facility 14 may monitor and control the quality of all the
signals broadcast from the system 10.

The central facility 14 may also be coupled to the regional
or remote uplink facilities through a network such as a com-
puter network having associated communication lines 24A-
24F. Each communication line 24A-F is associated with a
respective regional or remote uplink site 16, Communication
lines 24A-24F are terrestrial-based lines. As will be further
described below, all of the functions performed at the regional
or remote uplink facilities may be controlled centrally at the
central facility 14 as long as the associated communication
line 24A-F is not interrupted. When a communication line
24A-F is interrupted, each regional or remote uplink site
16A-F may operate autonomously so that uplink signals may
continually be provided to the satellite 12, Bach of the
regional or remote uplink and central facilities includes a
transmitting and receiving antenna which is not shown for
simplicity in FIG. 1.

Each of the regional or remote uplink facilities 16A-16F
may also be in communication with a local collection facility
collectively referred to with reference numeral 39. As illus-
trated in FIG. 1, three local collection facilities are associated
with each remote uplink facility 16. For example, remote
uplink facility 16A has local collection facilities 30A, 30B
and 30C associated therewith, Local collection facilities 30D-
308 are associated with one of the other remote uplink facili-
ties 16B-16F. Although only three local collection facilities
are illustrated for each remote uplink facility 16, mimerous
Jocal collection facilities may be associated with each remote
uplink facility 16. The number of local collection facilities 30
may be numerous, such as 40 for each remote uplink facility.
The number of lIocal collection facilities 30 is limited by the
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(DMA). As is illustrated, local collection facility 30A is
located in DMA1 and local collection facility 30B is located
in DMA2, Por simplicity, only two DMAs are illustrated.
However, each local collection facility may be located in a
DMA.

Thelocal collection facilities 30 may be in communication
with each remote uplink facility 16 through e communication
network 32. As will be described below, the communication
network 32 may be an intemet protocol (IP) network. The
signals from the local collection facilities 30 may thus be
video-over-IP signals. Each of the remote uplink facilities 16
are in communication with each local collection facility 30
through the communication network 32. As is illustrated,
local collection facility 30A is in communication with the
remote uplink facility 16A through communication network
32A, while local collection facility 30B is in communication
with the remote uplink facility 16A through communication
network 32B, and so on.

Referring now to FIG. 2, the regional or remote uplink
facilities 16 A-16F of FIG. 1 is illustrated collectively as ref-
erence numeral 16. The regional facilities 16 may actually
comprige two facilities that include a primary site 40 (such as
the remote uplink facility 16 above) and a diverse site 42, The
primary site 40 may be referred to as a primary broadcast
center (PBC). As will be described below, the central site 14
may also include a primary site and diverse site as is set forth
herein. The primary site 40 and diverse site 42 of both the
central and regional sites may be separated by at least 25
miles, or, more even more such as, at least 40 miles. In one
constructed embodiment, 50 miles was used. The primary site
40 includes a first antenna 44 for transmitting and receiving
signals to and from satellite 12, Diverse site 42 also includes
an antenna 46 for transmitting and receiving signals from
satellite 12.

Primary site 40 and diverse site 42 may also receive signals
from GPS satellites 50. GPS satellites 50 generate signals
corresponding to the location and a precision timed signal
that may be provided to the primary site 40 through an
antenna 52 and to the diverse site 42 through an antenna 54, It
shonld be noted that redundant GPS antennas (52A,B) for
each site may be provided. In some configurations, antennas
44 and 46 may also be used to receive GPS signals,

A precision time source 56 may also be coupled to the
primery site 40 and to the diverse site 42 for providing a
precision time source. The precision time source 56 may
include various sources such as coupling to a central atomic
clock, The precision time source 56 may be used to trigger
certain events such as advertising insertions and the like.

The primary site 40 and the diverse site 42 may be coupled
through a communication line 60, Communication line 60
may be a dedicated communication line, The primary site 40
apd the diverse site 42 may communicate over the communi-
cation line using a video over intemet protocol (IP).

Various signal sources 64 such as an optical fiber line,
copper line or antennas may provide incoming signals 66 to
the local collection facility 30, Incoming signal 66, as men-
tioned above, may be television signals. The television sig-
nals may be over-the-air high-definition signals, over-the-air
standard television signals, or high or standard definition
signals received through a terrestrial communication line,
The incoming signals 66 such as the television signals may be
routed from the local collection facility 30 through the com-
munication network 30 to the primary site 40, or the diverse
site 42 in the event of a switchover, The switchover may be
manug] or a weather-related automatic switchover. A manual
switchover, for example, may be used during a maintenance
condition.
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Users 20 receive downlink signals 70 cotresponding to the
television signals, Users 20 may include home-based sys-
tems, business-based systems or multiple dwelling unit sys-
tems, As illustrated, a user 20 has a receiving antenna 72
coupled to an integrated receiver decoder (IRD) 74 that pro-
cesses the signals and generates audio and video signals cor-
responding to the received downlink signal 70 for display on
the television or monitor 76. It should also be noted that
satellite radio receiving systems may also be used in place of
the IRD 74. The integrated receiver decoder 74 may be incor-
porated into or may be referred 1o as a set top box.

The user 20 may also be a mobile user, The user 20 may
therefore be implemented in a mobile device or portable
device 80. The portable device 80 may include but are not
limited to various types of devices such as a laptop computer
82, a personal digital assistant 84, a cellular telephone 86 ora
portable media player 88,

Referring now to FIGS. 3, the Jocal collection facility 30 is
illustrated in more detail adjacent to the remote uplink facility
(RUF)16. As mentioned above, the local collection facility 30
is in communication with the remote uplink facility 16
through a network 32 such a5 an JP network. The loca] col-
lection facility 30 is used for collecting signals in a designated
marketing area or other area, The chanre! signals may be
received as over-the-air television signals or through a direct
local feed 102 such as an optical fiber or wire. The direct feed
102 may be in the form of an asynchronous series interface
(ASI) signal. For an over-the-air signal, an antenna or plural-
ity of antennas 160 are provided. The router signals are com-
municated to a plurality of receiver circuit modules 104A-E
(collectively referred to as 104). The number of receiver
circuit modules 104 depends upon various design parametets
such as how many channels the designated market includes,
Various numbers of receiver circuit modules 104 may be
provided.

In addition to the receiver circuit modules 104, a monitor
receiver circnit module 106 and a back-up receiver circuit
module 108 may be included at the Jocal collection facility
30. Bach of the receiver circuit modules 104, 106, 108 may be
monitored by a monitoring system as will be described below.

The details of the receiver circuit modules 104A-E, 106
and 108 will be further described below, The receiver circuit
modules 104, 106, 108 generally include & receiver module
110 and an encoder module 112. The receiver module 110 is
used to tune, demodulate and decode the over-the-air signals,
The decoder within the receiver module 110 may decode
received signals from MPEG2 format. The receiver circuit
module 110, as will be described below, may include an
ATSC receiver or an NTSC receiver. The receive signals are
processed and encoded into a format such an IP format in the
encoder 112, The encoder 112 may encode into MPEG4
format.

The monitor receiver circuit module 106 is used for gen-
erating monitor signals for one of the received channel sig-
nals. That is, although only one monitor receiver module 106
may be provided, the monitoring system may monitor one of
the chamnel signals, This may be performed remotely through
the network 32 from the remote uplink facility 16,

An incoming AS] router which is optional may also be in
communication with the monitor receiving circuit module
106. The incoming ASI router 116 receives signals through
the direct feed 102. The router 116 is used to select one of the
AS] signals for input to the monitor receiving circnit module
106.

A back-up antenna switch 118 may be used to communi-
cate one of the channel signals from the antenna 100 to the
back-up receiving circuit module 108. The back-up antenna

25

35

40

45

50

55

60

65

6
switch 118 provides a channel signal to the back-up receiving
circuit module 108. Also, the incoming ASI router 116 may
also provide a signal to the back-up receiving circuit module
108. The back-up receiving circuit module 108 may be-used
as a substitute for one of the receiving circuit modules
104A-E in the case of maintenance, failure, or the like.

The output of the receiving circuit modules 104A-E, 106
and 108 are in communication with a primary router 130 and
a back-up router 132. A svitable example of a primary and
back-up router is a Cisco® 7604, Preferably each of the
recejving circuit modules 104, 106 and 108 are in communi-
cation with both the primary router 130 and the back-up
router 132, An A-B switch 134 is used to generate an output
signal corresponding to one of the primary router 130 or the
back-up router 132, The routers 130, 132 route the IP signals
through the switch 134 and through the network 32 which
communicates the encoded channel signals to the remote
uplink facility 16, diverse uplink facility and the network
operation center. The routers 130, 132 and theswitch 134 may
be monitored and controlled by the compression system con-
trolled or ABMS system described below.

A monitoring integrated receiver decoder (MIRD) 120
may also be provided within each local facility 30. The moni-
toring JRD 120 may provide monitoring signals to the moni-
tor receiving circuit module 106. More specifically, the moni-
toring IRD 120 receives signals from the satellite
corresponding to a tuned channel. The channel may be tuned
through the monitoring system such as the compression sys-
tem controller or the ABMS system, as will be described
below. By providing the monitoring IRD 120, signals
received from the sate]lite and broadeast to a particularlocal
market may be monitored, That is, the same signals received
in the local facility over the air or through the direct feed 102
and ultimately uplinked to the satellite may then be monitored
by monitoringa downlink of the local signals. The monitoring
system may coatro] the tuning of the channe] of the monitor-
ing IRD 120. The monitoring system may also be used to
monitor the output through the monitor receiving circuit mod-
ule 106.

Referring now to FIG, 4, the remote uplink facility 16:may
include an uplink signal processing system (USPS) 200: In a
constructed embodiment several uplink signal processing
systems 200 may be provided. This may include a secondary
or back-up USPS (not shown). The encoded channel signals
routed through the network 32 includes identification of the
signal so that it may be properly routed to the proper uplink
signal processing system. As described below, this may be
done by multicasting. The uplink signal processing system
200 generates an output signal to an uplink RF system
(URFS) 202 that includes a power amplifier 204. The output
signal of each USPS 200 may correspond to one transponder
of a satellite. The output signal is a multiplexed signal that
may include both high definition television signals and stan-
dard definition television signals. The uplink signal process-
ing system 200 may also provide redundant pairs of compo-
nents to increase the reliability of the output signal. The pairs
are provided so that less than the whole primary or secondary
chain may be switched. That is, individual primary compo-
nents may be replaced by back-up components,

The uplink signal processing system 200 may includean IP
switch 208, a multiplexer 210, an advance transport progess-
ing system (ATPS) 212, and a modulator 214, Pairs of mul-
tiplexers 210, advance transport processing systems 212, and
modulators 214 may be provided for redundancy. That is
primary and back-up pairs of each may be provided.

The multiplexer 210 multiplexes the decoded channel sig-
nals from the local area network 32 into a multiplexed trans-
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port stream (MPTS), The multiplexer 210 may also act to
insert advertising into the signal. Thus, the multiplexer 210
may act as a multiplexing module and as an ad insertion
module. The multiplexer 210 may be a statistical multiplexer
used to group signals from various local collection fucilities,
Various numbers of encoded channe] signals may be multi-
plexed. In one constructed embodiment, eight channel signals
were multiplexed at each multiplexer 210, The rultiplexer
210 may be a statistical multiplexer that may be used to join
IP multicast groups together from more than one local col-
lection facility.

The advance transport processing system (ATPS) 212 con-
verts the transport stream from the multiplexer 210 into an
advanced transport stream such as the DIRECTV® A3 trans-
port stream. The ATPS 212 may support either ASI or MPEG
output interface for the broadcast path, Thus, the ATPS 212
acts as an encryption module,

The modulators 214 madulate the transport stream from
the ATPS 212 and generate an RF signal ata frequency such
as an L-band frequency. An RF switch 216 is coupled to the
primary modulator and back-up modulator 214. The RF
switch provides one output signal to the uplink RF system
202, The USPS 200 may also be coupled toa quality control
(QC) station console 250. The quality control station console
250 may be coupled directly to the RF switch 216. The quality
cantrol station console 250 may also be coupled to a commu-
nication monitoring bus 252. The bus 252 may be used to
communicate between a monitoring system 230, used for
monitoring and controlling the various components in the
remote uplink facility, and the local collection facilities. The
bus 252 may, for example, be in communication with a tech-
nical services (TS) monitor console 254. The bus 252 may
also be coupled to an advance broadcast management system
(ABMS) server 256, Both a primary server and a back-up
server 256 may be used.

A compregsion system controller 260 may also be coupled
to the bus 252 within the monitoring system 230. As is illus-
trated, both a primary and back-up compression system con-
troller 260 may be provided. The compression system con-
troller 260 may be coupled to a broadcast management
system 262 as will be further described below. The ABMS
system 256 and the compression system controller 260 may
be used to control various functions and monitor various
fanctions of the remote uplink facility and the local collection
facilities. These functions will be further described below.

The compression system controller 260 is a centralized
server which is used to control and monitor the receiving
circuit modules within the chain of a remote uplink facility,
The compression system controller 260 may be used to man-
age, configure, control and monitor the receiving circuitmod-
ules and the encoders therein. The compression system con-
troller 260 may also control the routers, switches and
receivers within the receiving circuit modules, The compres-
sion system controller 260 may be physically located within
the remote uplink facility. However, web access may be pro-
vided through a standard web browser for allowing users to
interface, configure and control the various systems. In addi-
tion to controlling the receiving circuit modules and the sta-
tistical multiplexers, the compression system controller 260
may be used to initiate a redundancy switch to a back-up
receiving circuit module or encoder within the local collec-
tion facilities. The compression system controller 260 may
also be used to initiate a switch to a back-up statistical mul-
tiplexer within the remote uplink facility 16. The compression
system controller may also be used to update the remote
broadcast management system 262.
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Bach of the components of the USPS 200 may be coupled
to the bus 252. That is, the primary and hack-up multiplexers
210, the primary and back-up ATPS’s 212, the primary and
back-up modnlators 214 and the RF switch 216 may all be
coupled to the bus 252,

The ABMS system 256 may be used for various monitoring
and controlling functions at the remote facility and the.vari-
ous local facilities. Monitoring may include monitoring
transport level errors, video outages, audio outages, loss of
connection from a redundancy controller ora data sourceora
compression system controller 260,

The remote uplink facility may also include the diverse
uplink facility or diverse site 42. The diverse site may receive
signals from the primary ATPS 212 in the event of a modu-
lator 214 or switch failure 216. The transport stream signals
provided from the primary advanced transport processing
system 212 are communjcated to the primary moduiator and
back-up modulator 214" of the diverse facility 42. An RF
switch 216" may be used to couple the output of efther the
primary modulator or the back-up modulator 214' to the
uplink RF system 202. The ABMS systern 256' may also be
used to monitor the output of the diverse uplink fucility 256",

The network operation center 14 may be coupled the IP
network 32, The network operation center may also be
coupled to the remote uplink facility through an ATM or IP
network 280, The network operation center may have a moni-
tor and control console 282 and a monitaring decoder 284 for
monitoring and controlling various functions of the various
remote uplink facilities. The network operation center moni-
tor and control console 282 may also be used to contro] and
monitor the various local collection facilities 30, This may be
performed directly or through the compression system.con-
troller 260.

Referring now to FIG. 5, the monitoring system 230 of
FIG. 4 is illustrated in further detail, The monitoring system
receives signals through the network 32, As mentioned above,
feeds from various uplink systems such as various IF switches
226, may be provided to an L-band router 300, An ASI router
302 may beused to route the signals from the local collection
facilities to a decoder 304, The decoder may be an ATSC
decoder. Decoder 304 may be optional should the signats
already be decoded at thelocal collection facility, The L-band
router 300 may be in communication with a monitor IRD;306,
The output of the monitor IRD 306 and the decaders 304 are
provided to a multi-viewer or phirality of multi-viewers:308,
A remote uplink facility monitor router 310 is used to provide
sigpals to the monitor network encoders 312 which in tum
provide signals to a monitor feed network 314. The L-band
routers may also provide signals to a demodulator 316, The
output of the demodulator 316 and the monitor network
encoders 312 may be provided to the monitor feed network
314. The monitor feed network 314 may be various types of
transmission means usedto communicate between the remote
uplink facilities 16 and the network operation center 14,

The remote uplink facility 16 may generate monitoring
display 350 as well. The monitoring displays 350 may also be
used to control the various functions at the local coilection
facilities. The monitoring displays may be in communication
with the monitor router 310. )

Thenetwork operation center 14 may include an ASI router
330 for the selection of signals from a particular remote
uplink facility. The ASI signals may be routed to an ATSC
decoder 332 and & monitor IRD 334, The ATSC decoder 332
may provide the signals to a monitor router 336. A monitor
wall 338 may be used to generate monitoring signals for use
at the network operation center. A workstation 340 may also
receive the signals from the network operation center monitor
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router 336, The ATSC decoders 332 and the monitor IRDs
334 may provide the signals to a quality assurance (QA)room
342, Screen displays at the monitor wall 338, the workstation
340 and the quality assurance room 342 are used for moni-
toring the various remote uplink facilities. The workstation
340 may also be used for contro! purposes. Sigoals are pro-
vided to the remote uplink facility and vltimately to the local
collection facilities should a problem arise with the signals.
Ultimately the contro] signals may be communieated back
through the network 32.

The network operation center 14 may also include multiple
workstations 340 as well as a large monitor wall 338, The
workstations 340 may have access to various contro] surfaces
that can configure the monitor walls 338 as well as signals fed
to the various monitors at the station,

Control of the on-air failure recovery devices as well as the
monitoring functions for every LCF and RUF are accom-
plished through control surfaces such as touch screens and
keyboards together with a GUI at the workstations 340 in the
nstwork opetation center 14. The control surfaces may be
application-specific and present the status and control options
for various multiple configurations for the application, The
quality assurance room 342 may not have any control func-
tions therein, The monitors 350 may be coupled to the moni-
tor network encoders 315 for displaying various views from
the remote uplink facility and the Iocal collection facilities.

Further, the decoders 332 may be MPEG decoders since
the signal may be in MPEG form (IP) when received from the
remote uplink facility,

Referring now to FIG. 6A, alocal collection facility moni-
tor within a remote facility is generated having four local
collection facility channels 410, 412, 414, and 416. Bach
display may also include an under-monitor display 418 used
to jdentify the particular channe] signal. The under-monitor
displays 418 may display the actual channe] number, the
station identification or other information and the like.

In FIG, 6B, an uplink monitor is illustrated having an
uplink channel one 420, an uplink channel two 422, an uplink
channe) three 424, and an uplink channel four 426. An under-
monitor display 428 may slso be included with each of the
displays 420~426. The uplink channels receive the wplink
channel signals so that they may be monitored. The uplink
channel signals provide an indication as to the uplink channel.
Various selections may be made for the particular uplink
channels for the particular remote uplink facilities,

FIG. 6C includes an uplink channel signal 440 and a local
collection facility IRD signal 442. The local collection facil-
ity IRD signal 442 may be received through the monitoring
IRD located at the local collection facility. This is illustrated
in FIG. 3 as reference numeral 120, The display may also
display a channel from the local collection facility, the back-
up recejver channel or the local collection facility monitor
receiver. Both displays 440 and 442 may include an under-
monitor display 450,

Referring now to FIG. 7, a method for changing or con-
trolling a back-up receiving circuit module at a local collec-
tion facility from a remote collection facility is illustrated, In
step 512, the monitoring system 230 identifies a channel and
& local collection facility associated with the channel. This
may be performed at a broadcast operation center channel or
the like. This may also be performed at the network operation
center 14, The channel may be identified by using the various
monitors at the network operation center or the remote uplink
facility as described above,

In step 514, the method includes commanding the monitor
ASI router 302 of FIG. 5 to switch to the router input corre-
sponding to the designated LCF monitor network adapter
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output to the ASI router output defined for the requesting
consolethread decoder input. The thread decoder may then be
tuned to the station identification defined for the local channel
source for the broadcast operation center in step 516. In step
518, it is determined whether the signal is an ASI signal
received through a direct feed or an RF signal communicated
through an RF antenna, In step 520, if the signal is an RF
signal, the antenna switch 118 of FIG. 3 is commanded to feed
the back-up receiver and the back-up receiver module 108 is
tuned in step 522, It should be noted that the back-up receiver
may be tunable, whereas the other receivers in the receiver
circuit modules 104 may be fixed-tuned,

Referring back to step 518, if the signal is an AS] signal, the
back-up receiver module is switched to the particular ASI
input. This may be done through the ASIrouter 116 of FIG. 3.
After step 5§24, the back-up receiver is tuned in step 522.

In step 526, the local collection facility ASI router is com-
manded to switch to the back-up receiver input to monitor the
channe] feed output at the network adapter. In step 528, a
preview of the back-up signals is provided at the remote
uplink facility. As mentioned above, the signal may also be
provided to the network operation center.

In step 5§30, other channels are prevented to switch to the
back-up receiver. In step 532, if the signal is not acceptable a
preview is continued in step 528. In step 532, if the previewed
signal is acceptable a switch to the back-up receiver is per-
formed in step 534. In step 538, the monitoring system com-
mands the system to mirror and switch to the back-up encoder
if available. Mirroring means communicating any of the set-
up configuration parameters from the receiver circuit module
in question to the backup receiver circuit module. In step:538,
if verification is received that the back-up receiver has been
employed in the broadcast signal. In step 540, a notification is
provided to the operation that a successful transition to the
back-up encoder is provided.

Referring now to FIG. 8, a method of controlling the moni-
toring portion of the local collections facility is illustrated, To
monitor a particular channel, the antenna switch may be
switched to receive an AS] signal or an over-the-air antenna
signal. The monitor antenna switch 114 of FIG. 3 msy be
controlled through the routers 130, 132 from the monitoring
and contro} system. The signal from the switch 114 is, pro-
vided to the monitor receiving circuit module 106 of FIG. 3.
In addition, the monitoring IRD 120 of FIG. 3 may gencrate
anoutputsignsl, The output signal may be tuned or controlled
from the monitoring system through the routers 130, 132, In
step 614, the monitoring IRD output signal is provided to the
monjtor receiving module where it is provided to the moni-
toring system through the routers 130, 132,

In step 616, the switch signal or the monitoring IRD output
signal, or both, are provided to the remote facility from the
local facility through the routers 130, 132. In step 618, the
signals are monitored and controlled at the monitoring sys-
tem. The monitor recejving circuit may be used for monitor-
ing various signals including a received antenna signal down-
linked from the satellite 50 that verification of the entire
process may be monitored.

Referring now to FIG. 9, a method for monitoring and
controlling the remote facility is illustrated. In this example,
various aspects of the remote facility may be monitored and
controlled. For example, the multiplexers 210, the ATPS 212,
the primary modulator 214 may all be switched from primary
to back-up modulators individually. In step 710, a channe! for
monitoring is identified in the monitoring system. Instep 712,
the transponder corresponding to the channe] is identified. As
mentioned above, more than one local collection facility. may
feed a particular transponder, Bach USPS 200 corresponds to
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aplurality of signals that may be from various local collection
facilities. In step 714, the USPS for the particular channe] is
identified, In step 616, a component to switch is determined,
Ifa multiplexer is chosen, step 720 is performed. In step 720,

12
communijcating IP signals from the local collection facility
to & remote facility;
multiplexing IP signals to form a multiplexed signal at a
primary multiplexer at the local collection facility;

an identification of the CSC controller forthe particularchan- 5 multiplexing IP signals to form the multiplexed signal at a
el is chosen. In oD Tz, tis determined whether s back-up backup multiplexer at the local collection facility;
multiplexer is available. If no back-up multiplexer is avail- rming stream si ) .
able, step 724 is performed. In step 722, if aback-up, back-up fo plexe; ::::f ::ta primar;l m;nmmm:ﬁg.
multiplexer is available, step 726 is performed. In step 726, a forming the transport stream signal by encrypting the mu]i
command is generated for swapping between the primary and 10 ?ﬁed si gualpat a backup transport processing system;
back-up multiplexer. This may be performed with one of the odp lating the transport P si 31:121 tg formamo dulateti
various scrcens identificd above. Instep 728, averificationis 0L PRB e tRespO SEAE o
generated to confirm that a switch from a primary to a back-up mgnal' at a prunary modulator; iznal to form the modu
multiplexer has taken place. In step 730, a “complete” mes- m°dUlﬂll!_18 the transport sh'e.am signal to form the modu.
sage may be generated by the system to indicate to the opera- 15 lat?d signal at a back‘fp primary modulator; )
tor that switching from a primary to a back-up multiplexer has forming a first output signal from the modulated signal;
been performed. It should be noted that the above steps and and , . ,
the steps described below for switching may be performed at forming an output signal using at least one of }he primary
a primary or engineering USPS. multiplexer, the primary transport processing system,
Referring back to step 716, if an ATPS system is selected 20 and the primary modulator and at least one of the backup

for component switching, step 740 identifies the state of the
ATPS pair. The state may include an on-line and off-line
status for each ATPS. In step 742, if the back-up ATPS is not
available, step 724 is executed in which the system ends, In
step 742, if a back-up ATPS is available, step 744 commands
a swap from the primary to the back-up ATPS. In step 748, a
verification signal is generated to the monitoring system to
confirm that a switch has been performed. In step 756, a
“complete” message may also be generated to indicate that
the switch from the primary to the back-up ATPS may be
performed or was performed.

Referring back to step 716, if the modulator was the com-
ponent to switch, then step 760 is performed, In step 769, a
modulator pair corresponding to the channel is identified. In
step 762, the'state of the IF or RF switch is identified. In step
764, if the back-up modulator is available or is not available,
step 765 ends the process. In step 764, if a back-up modulator
is available, step 766 commands the switch to switch inputs
from the primary to the back-up modulator. In step 768,
verification is performed to verify that a swith is taking
place. In step 779, a “complete” message may be generated to
verify that switching from the primary to a back-up modulator
has been performed.

As can be seen above, only one of the multiplexers, ATPS,
or modulator may be selected for switching. In other words,
less than the entire USPS chain may be switched, The above
process may be performed depending on the transponder
redundancy mode in the monitoring system. In a manual
mode, individual components may be requested to be

25
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muitiplexer, the backup transport processing system and
the backup modulator,

2. Amethod as recited in claim I wherein receiving channel
signals comprises receiving a plurality of over-the-air chan-
nel signals at the local collection facility.

3. A method as recited in claim 1 wherein receiving channel
signals comprises receiving, channel signals through a wire
oroptical fiber connection at the local collection facility.

4. A method as recited in claim 1 wherein forming an
output signal comprises forming an uplink signal from the
modulated signal; and

uplinking the uplink signal to a satellite from the remote

facility.

5. A method as recited in claim 1 further comprising-con-
trolling the local collection facility from the remote facility.

6. A method as recited in claim 1 further comprising con-
trolling the local collection facility from a network operation
center.

7. Amethod as recited in claim 1 further comprising moni-
toring the primary multiplexer, the primary transport process-
ing system, the primary modulator and generating a monitor-
ing signal.

8. A method as recited in claim 7 wherein controlling
comprises controlling from a monitoring system in a remote
facility in response to monitoring,

9. A method as recited in claim 7 wherein controlling
comprises controlling using 8 monitoring system ina network
operation center disposed apart from a remote facility in
response to monitoring,

switched to the back-up function. In an automated mode, only 50 10.A system comprising;
the entire chain may be switched. That is, the primary multi- an IP network;
plexer 210, ATPS 212, and modulator 214 may be switched a remote facility comprising:
from the primary ATPS to the back-up ATPS. a signal processing system including
Those skilled in the art can now appreciate from the fore- a primary multiplexer multiplexing IP signals to form a
going description that the broad teachings of the disclosure 55 multiplexed signal;
can be implemented in a variety of forms, Therefore, while a primary transport processing system forming a trans-
this disclosure includes particular examples, the true scope of port stream signal by encrypting the muitiplexed sig-
the disclosure should not be so limited since other modifica- nal;
tions will become apparent to the skilled practitioner upon a a primary modulator modulating the transport stream
study of the drawings, the specification and the following 60 signal to form a modulated signal;
claims, a backup multiplexer multiplexing IP signals to form the
multiplexed signal;
What is claimed is: a backup transport processing system forming the trans-
1, A method of controlling a signal processing system port stream signal by encrypting the multiplexed sig-
comprising; 65 nal;

receiving channe] signals at a local collection facility;
encoding the channel signals into IP signals;

2 backup modulator modulating the transport stream
signal to form the modulated signal; and
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a controller in communication with the primary multi-
plexer, the primary transport processing system, the
primary modulator, the backup multiplexer, the
backup transport processing system and the backup
moduiator, said controller forming an output signal
using at least one of the primary multiplexer, the pri-
mary transport processing system, and the primary
modulator and at Jeast one of the backup multiplexer,
the backup transport processing system and the
backup modulator; and

a local collection facility in communication with the

remote facility through the IP network, said local col-
lection facility receiving channe] signals, encoding the
channel signals into respective IP signals, communicat-
ing the respective IP signals through an IP network to the
remote facility.

11. A remote facility as recited in claim 10 wherein the
controller is in communication with the primary modulator
and the backup modulator through a switch.

12. A remote facility as recited in claim 10 wherein the
controller comprises a monitoring system.

13. A remote facility as recited in claim 12 wherein the
monitoring system is disposed in a network operations center.

10
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14. A remote facility as recited in claim 10 further com-
prising a primaty IP switch and a backup 1P switch.

15. A remote facility as recited in claim 10 wherein the
controller monitors the primary multiplexer, the primary
transport processing system, the primary modulator and con-
trols forming the output signal in response to monitoring,

16. A system as recited in claim 10 wherein the IP signals
comprise video-over-IP signals.

17. A system as recited in claim 10 wherein the channel
signals comprise terrestrial over-the air channel signals
received through an antenna,

18. A system as recited in claim 10 wherein the channel
signals comprise standard definition terrestrial over-the air
channel signals received through an antenna,

19. A system as recited in claim 10 wherein the channe]
signals comprise high definition terrestrial over-the air chan-
ne! signals received through an antenna.

20. A system as recited in claim 10 wherein the local
collection facility comprises a plurality of local collection
facilities,



