

















Decoder Consumes PCR

/\When the decoder gets a packet containing a PCR
timestamp, it adjusts it's 27Mhz clock accordingly

MPEG Packets

_ — .,
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PCR Timestamp Issue

® What could conceptually cause PCR timestamp issues?

" Encoder possibly time stamped incorrectly
" Decoder possibly failed to consume time stamps

" PCR packet was accidentally “lost” in transmission

®" When PCR time stamps go awry, we have “PCR jitter”
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PCR Jitter Defined

PCR Jitter Is:
* Difference between

the Actual Value of the PCR time stamped by
encoder

and

the Expected Value of the PCR as calculated by
decoder based on the clock rate and the time
at which the PCR value Is received.

“ PCR Jitter spec: 500ns
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PCR Rate (Freguency) Offset

PCR Frequency Offset Is:
® Difference between

the clock frequency calculated at decoder
based on actual PCR values received

and

an “ideal” 27 MHz clock, which is the clock rate
dictated by the MPEG-2 standard

*" PCR Frequency Offset Spec: +/- 810 Hz
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PCR Intervals, Jitter and Rate

PCR spec summary:

® Transmit interval: 100 ms
= Jitter: no more than 500 ns
® Rate: 27 MHz +/- 810 Hz

" Most streams seen In the field are compliant, but every
now and then extreme jitter shows up.

" Here’s Why
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PCR Timestamp Issue (Contd.)

“ What in your network facility could cause PCR
timestamp issues?

" Three of the most common are:
" It can happen any time you MUX streams

" It can happen at the source encoding

" It can happen on any IP link — due to network lag
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PCR Packet Spacing Before Muxing

" Note the Number of Packets between each PCR packet
In each Input Stream

Video 0x31
PID Packet
Video 0x41 Spacing

_ Ox31 2 Packets

Ox41 1 Packet

Video 0x51
Ox51 O Packets

- g e
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PCR Packet Spacing After Muxing

® Note that the PCR packet spacing has changed!

Video 0x31

Video 0x41

PID Old Spacing New Spacing
Video 0x51 0x31 2 Packets 8 Packets
_ 0x41 1 Packet 5 Packets
0x51 0 Packets 2 Packets
trlvenl é%;gg i Mortieal/Toronta Copyright © 2011 Triveni Digital, Inc. Page 54
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Muxing Causes PCR Jitter

" When we MUX multiple streams together, the
spacing between the PCR packets in each
stream CHANGES

® The physical shift results in a TEMPORAL shift
as well, throwing the time stamps off

" The TEMPORAL shift in PCR values is referred
to as “PCR jitter”

triveni ERETSIS TS,  Montreal/Toronto
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Muxing Causes PCR Jitter (Contd.)

® The MUX has to RESTAMP all the PCR values
to correct for the change in the packet
spacing — THIS IS VERY HARD TO DO

" The more services on the output, the harder it is to
restamp

" The fewer ‘null’ packets at the output, the harder it
IS to restamp

CEREREmET=TE= ) 00a)/Toronto
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PCR Timestamp Issue (Contd.)

® What in your network facility could cause PCR
timestamp issues?

" Three of the most common are:
“ It can happen any time you MUX streams

"2 It can happen at the source encoding

" It can happen on any IP link — due to network lag
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PCR Jitter From Incorrect Encoding

" If the MPEG encoder’s parameters are set up
Incorrectly, you can introduce jitter at the source

" This is relatively rare, however

" If a national programmer sent it's stream up to the bird with
jitter in it, the result would effect all receive sites !

" Re-encoded streams at the headend may also create PCR jitter
" Local broadcast streams could create PCR jitter at the encoder

trivenl IECSSEED vontreariorono
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PCR Timestamp Issue (Contd.)

" What in your network facility could cause PCR timestamp
Issues?

® Three of the most common are:
" It can happen any time you MUX streams

" It can happen at the source encoding

" => It can happen on any IP link — due to network lag
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The Encoder and Decoder Clock

® The MPEG encoder and MPEG decoder use a 27Mhz
‘clock’ to encode/decode incoming audio and video

" The clock is actually a ‘counter’ which advances every
1/27000000 seconds

trlvenl - ERETSIS TS,  Montreal/Toronto
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The Encoder and Decoder Clock

® The MPEG encoder and MPEG decoder use a 27Mhz
‘clock’ to encode/decode incoming audio and video

" The clock is actually a ‘counter’ which advances every
1/27000000 seconds

Encoder Decoder
27Mhz Clock 27Mhz Clock
1,2,3,4.....
triveni ERETSIS TS,  Montreal/Toronto
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The Encoder and Decoder Clock

® The MPEG encoder and MPEG decoder use a 27Mhz
‘clock’ to encode/decode incoming audio and video

" The clock is actually a ‘counter’ which advances every
1/27000000 seconds

Decoder
27Mhz Clock

Encoder
27Mhz Clock

Massive
Processing
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Presentation Time Stamp - PTS

= Each Frame Is marked with a PTS — “Presentation Time
Stamp” — a positive number

" The value of the PTS is set to the value of the Encoder
Clock when the frame Is encoded

Encoder
27Mhz Clock

MPEG Packets I

 YREPSEETE=  001ea)/Toronto
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Packets Assigned to Decode Buffer

= As packets flow into the Decoder, a space in memory Is
set aside for them, one buffer for each PID.

Decoder
27Mhz Clock

MPEG Packets

—

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio

triveni ERETSIS TS,  Montreal/Toronto
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Reconstruction of Frames From Buffer

" Packets form Video and Audio Frames in the buffer

Decoder

27Mhz Clock
MPEG Packets

—

Buffer 1 Pid 0x31 Video

F1 F2 F3
PTS PTS PTS
500 675 950

Buffer 2 Pid 0x34 Audio

F1 F2
PTS PTS
200 990
_________  YREPSEETE=  001ea)/Toronto
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The Magic of Decode

" When the value of the Decode clock MATCHES the PTS
on the frame, that frame is sent to the decode

hardware Decoder
Decode
27Mhz Clock Hardware
MPEG Packets
ﬁ F1
PTS
200
/

Buffer 1 Pid Q%31 Video

F1 || F2 /| F3
PTS || PTS || PTS
500 || 675 || 950

v/

Buffer 2 Pid 0x34 Audio
i | F2

PTS
990
"""""" CEREmmeTmEEs= o Toronto
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Another Frame Goes to Decode Hardware

“ Next Frame

Decoder
Decode
27Mhz Clock Hardware
MPEG Packets
F1
ﬁ PTS
500
Pk

Buffer y{j 0x31 Video

________ V2 || E3
A prs || p1s
| 675 || 950

________

Buffer 2 Pid 0x34 Audio

F2
PTS
990
_______ . gnEmemeTTITIS
=, 22=2==:_ Montreal/Toronto
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One More Frame Heads to Decode

" And the next frame...

Decoder
Decode
27Mhz Clock Hardware
MPEG Packets
F2
ﬁ PTS
675
/ﬁ

Buffer 1 Pid #x31 Video
! | F3
; i | PTS

950

________

Buffer 2 Pid 0x34 Audio

F2
PTS
990
"""""" T wnEmmeeme—wm—
==z s2=Z22="2_  Montreal/Toronto
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Audio and Video Buffers

* Receiver must buffer audio and video frame data until
presentation time.

= If data appears too late in the transport stream, buffer
underflow results.

“ If data appears too early in the transport stream,
buffer overflow results.

= Either condition results in garbled play or incorrect
synchronization.

® Different decoders/receivers may respond differently to
the same underlying buffer violations
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MPEG-2 Transport Synchronization

System Time |:>

Presentation Eresentation Presentation Presentation
Time Frame 0 Time Frame 1 Time Frame 2 Time Frame 3

U U U U

Video Frame | Video Frame | Video Frame | Video Frame

Audio Frame | Audio Frame | Audio Frame

L] L] L]

Presentation Presentation Presentation
Time Frame 0 Time Frame 1 Time Frame 2
triveni ETSSEEC vonvearvroono
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MPEG-2 Transport Synchronization

System Time |:> IPCR Clock True IPCR Clock True

VPTS VPTS VPTS VPTS

U U U U

Video Frame | Video Frame | Video Frame | Video Frame

Audio Frame | Audio Frame | Audio Frame

T LI LI

APTS APTS APTS
triveni ERETSIS TS,  Montreal/Toronto
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Summary: Audio/Video Sync

* PCR values help the Encoder Clock and the Decoder
Clock to remain in sync

" PCR jitter can cause synchronization problems for
elementary streams

= Ensure
" PCR jitter and frequency offsets are within standard limits

" Elementary stream buffers limits are NOT violated

" Large PCR jitter values can cause “Lip sync” error

= Buffer over- or underflow problems may cause “tiling”,
“pixelization”/”macro blocking” errors

triveni ERETSIS TS,  Montreal/Toronto

N RUBITiIoeE iie. | Seminars Copyright © 2011 Triveni Digital, Inc. Page 73

An LG Electronics Company (@8



Three Things to Remember (2 of 3)

® Three main monitoring and troubleshooting lessons:

" Fix Continuity Problems first
" Continuity errors create bogus alarms in other areas

* Until you resolve the continuity problems, it will be very hard to
determine if you have other problems in your stream

" Check for PCR jitter
" PCR jitter can cause packet over- or underflow problems
" Lip synch errors may also be result of PCR jitter

*" To Be Discussed

T e
t rivemnli BREC S Montreal/Toronto
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Summary: MPEG’s 7 Basic Parameters

Per ATSC standards:

= PAT Interval: 100ms

" PMT Interval: 400ms

" PCR Interval: 100ms
Max Jitter: 500ns
Max Freq. Offset: +/- 810 Hz

Also check:

dVideo Buffer

JAudio Buffer

triveni ERETSIS TS,  Montreal/Toronto
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End of Part 1
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Part 2
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PSIP Data In the Stream
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*PSIP Background
*PSIP Functions
*PSIP Elements
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PSIP Background

® Program and System Information Protocol

" Metadata inserted into broadcast stream

" Enables:

" Tuning to virtual channels

* Displaying channel name (on channel changes)
" Interactive electronic program guides (EPGS)

" Automatic language selection for audio track

" Caption decoding

" *“V-Chip” function (parental content blocking)
“ Accurate receiver time-of-day clock setting

* Redistribution Control

triveni ERETSIS TS,  Montreal/Toronto
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Basic functions of PSIP Tables

* Branding - Station call letters and channel number

= Signaling - v-Chip data, information about audio and
Video PID’s, Virtual Channel Table

= Anhouncement - Electronic Program Guide (EPG)

triveni ERETSIS TS,  Montreal/Toronto
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PSIP Elements
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Signaling vs. Announcement
= Signaling
" Information about what is "on now"
" Used to assemble program elements into whole

" Provides linkages

" Ex: PMT and/or VCT used to link different components of television
program (i.e. video and audio)

" Used to define characteristics of current program (descriptorsO
" Captioning, ratings, redistribution...
* Announcement
" Information about what will be available in the future
" Program Guide information (name, description schedule)

“ Characteristics of future programs (captioning, ratings,
redistribution...)

" Typically does not provide linkages between program elements

FREM S sm =
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PSIP Generation Architecture

Traffic/Program |

Encoder(s) |—>

Service

System

. |

Time |
Remote
GUI(s)

Automation| |
System
Listing

— B
A—q Ccnerator

X C<Z

Staging
Server

An LG Electronics Company (@)
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PSIP metadata found in the ‘Payload’

Noteworthy fields:
Payload contains PSIP, PAT, PMT metadata

PSIP
metadata
found in the
packet
‘Payload’

tr!J‘I{BeITI?! - ERETSIS TS,  Montreal/Toronto
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ATSC PSIP Tables

" MGT - Master Guide Table Interval: 150ms
- Appears in PID Ox1FFB.
- Gives PIDs, sizes, and version numbers of other PSIP
tables (except STT). A directory of all PSIP tables.

= STT - System Time Table Interval: 1,000ms (1 sec)
- Appears in PID Ox1FFB
- Gives current UTC time.

" VCT - Virtual Channel Table Interval: 400ms
- ldentifies and describes virtual channels.

Detalls to follow

t rivve nl BREMNEE=  Vontreal/Toronto
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ATSC PSIP Tables (Contd.)

" RRT- Rating Region Table Interval: 60,000ms (1 min)
- Describes content advisory system(s) being used to rate
events.

EIT has variable intervals:
EIT-0: 500ms

= EIT- Event Information Table | 75 .20%ms

- Gives titles, start times, durations, content advisory
ratings of events (TV programs).

= ETT - Extended Text Table Interval: Follows it's EIT
- Gives extended textual descriptions of virtual channels
and events.

Detalls to follow
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PIDs In the Stream

PAT

points
to

PMT

MPEG-2
Transport
Stream

TSID = 4100

Program Association
Table (PAT)

PMT PID =1025
program_number = 2000

Program Map Table
(PMT) (section)

program_number = 2000
Video PID = 501

Audio PID (English) = 601
/Audio PID (French) = 602
» Video

» Audio (English)

PSIP
metadata
tables: VCT,
MGT, STT,
EITs & ETTs

» Audio (French)

» STT, MGT, VCT, RRT
EIT-n, ETT-n, other

> tables referenced

> by MGT

ontreal/ I oronto . A
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Transport Stream Decoding

MPEG-2 Transport Stream

‘ pemutti- |~ LA L — | Audio Decoder

plexer

- —> | Video Decoder 1

*= PSIP tables (including VCT) give 'q
mapping from virtual channel number to
the correct PIDS.

" MPEG-2 PAT and PMT tables also give
mapping, but in less useful form.
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PSIP from the User’s Viewpoint

= “Where am 1?”

* Channel number, channel name

" “Where am | going?”

" Channels organized by major/minor groups
" Enables EPG in the receiver/STB

" What's on now?

* What programs do | want to plan to watch?
® “How can | get where | want to go?” I = o |
* Direct entry of channel number a0

" Navigation on the EPG grid

triveni ERETSIS TS,  Montreal/Toronto
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Details of FCC R&O — PSIP related

= "..fully implement PSIP to the extent that ATSC A/65B
requires."”

" Required transmission of all mandatory tables and descriptors
"* MGT, TVCT, EIT-0>3, STT, RRT (except region 1)

" Required tables and descriptors must be populated
with proper and correct information

= At least 12 hours of populated EITs (EIT-0 thru 3)
* EITs must contain correct schedule information

" Each EIT contains 3 hours worth of event information
® Major channel rules from PSIP (A/65B) adopted

® Correct Major Channel number must be used
® Correct TSIDs must be used

triveni ERETSIS TS,  Montreal/Toronto
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VCT -- Virtual Channel Concept

® Breaks the link between RF channel number and user’s
notion of channel number

" Analog broadcast - “channel number” was the same as the
RF carrier designation

" Digital broadcast - “channel number” is defined by Virtual
Channel Table (VCT)

® One digital TS can include multiple channels of
programming

= 8-VSB carrier freq. may have (probably) shifted during
transition (June 2009)

triveni ERETSIS TS,  Montreal/Toronto
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VCT: Two Part Channel Numbers

= 1st part: “major channel” (Original analog channel)
= 2"d part: “minor channel”

" Broadcasters retain their brand identity

* Digital services groupable with analog

" KZZZ has been associated with Channel 7 for years; KZZZ-DT
can be found on Channel 7-1

triveni ERETSIS TS,  Montreal/Toronto
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Virtual Channel Table (VCT)

® Has same info as PAT & PMTs, plus more.

= Allows tuning by virtual major-minor channel number,
rather than physical channel number and MPEG-2
“program” number.

= Allows language track selection.

= Allows channel name to be displayed on channel
changes and in EPG.

= ATSC recelivers are designed to use VCT; may have
trouble with PAT and PMTs alone.

FREMS g,
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Virtual Channel Table (VCT)

Virtual Channel
%Triveni atreamScope - File D Streamst KDZK' JAFTER.Ep, / o Sh ort Ch ann el Name

é /5B Viow

B « Major Channel Number
« Minor Channel Number
T « Modulation Mode

B Video View

* Frequency

TS ID (of Virtual Channel)

,,,,,, e e e Program Number (|r_1 Stream)
= TerrestrialvitualChannelray: /  Extended Text Location

- TerrestrialvirtualChannel: (shori_name ggié;&;\ e Access Controlled ?

, ( )
----TerrestriaNiﬂuaIChanneI: ishor_name): . . ;
----TerrestrialvinuaIChannel: ishort_name): OPTKids * Hldd_en 2 Hlde from GUIde?
- TerrestrialvitualChannel: (short_name): OPT HD e Service Type (A/V/D)

( )X

TVCT.
[ SectionArray,
------ protocol_version: Ox0

i TerrestrialvirtualChannel: (shart_name): OPT-1 e Source ID Eng Audio Stream I

------ Descriptorhrray: . )
ik e Service Location Descr

(PID OX1FFB) \* other descriptors Fre Audio Stream I

tl"lvenl - BRSNS E2, Montreal/Toronto
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Comparing PAT vs. VCT

PAT (Program Association Table)

Table ID

Section Syntax Indicator

Section Length

Transport Stream ID (TSID)

Version Number
Current Next Indicator
Section Number

Last Section Number
Program Number
Program Map PID

VCT _ (Virtual Channel Table)
Table ID

Section Syntax Indicator
Section Length

Transport Stream ID (TSID)
Version Number

Current Next Indicator
Section Number

Last Section Number

ATSC protocol version
Number of Channels in Section
Short Name

Major Channel Number

Minor Channel Number
Modulation Mode

Channel TSID

Program Number

Extended Text Message Location
Descriptor Length

Descriptor ()

Source ID

Service Type

Access Controlled

Hidden / Hide Guide

Montreal/Toronto
Seminars
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PSIP and PSI Link

Table Information for a
Television Broadcast Stream

PAT PMT 1 VCT

(On PID 0x0) (On PID 0x30) On Pid Ox1FFB
. Video PID 0x31 4-1

Station TSID Audio PID 0x34 WXXX

PMT 1 -> On PID 0x30 FERCAID Video PID 0x31

Audio PID 0x34

PAT and PMT Tables PSIP table

g Montreal/Toronto

NS INC. Seminars Page 96
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Transport Stream ID (TSID)

= Assigned to be unique

" FCC maintains list of TSID assignments for North
America

* Equivalent for analog:
Transmission Signal ID (also TSID)

" VCT can point to analog transmission or digital Transport
Stream

" Required if PSIP references analog services

triveni ERETSIS TS,  Montreal/Toronto | -
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Simple Reception of 2 Stations

Physical channel: 41
TSID = 0x0303

Virtual Channels:
10-1 — WAAA-DT
10-2 — WAAA-D2
10-3 — WAAA-D3

t.l\'\.—_ _

. - COMMUNIvA oo o
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Signal
coverage
area

Receiving
Site

TSID = 0x0501

Virtual Channels:
6-1 — WBBB-DT
6-2 — WBBB-D2
25-1 — CSPAN-DT

110

Copyright © 2011 Triveni Digital, Inc. Page 98
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Directional Antenna Example

Directional

rooftop
‘\ 54 antenna
Z S1_

Physical channel: 41
TSID = 0x0303

Virtual Channels:

Physical channel: 41
TSID = 0x0501

10-1 — WAAA-DT Virtual Channels:
10-2 — WAAA-D2 6-1 — WCCC-DT
10-3 — WAAA-D3 6-2 —WCCC-D2
6-3 — WCCC-D3
tl"lvenl %ﬂ%’%%%%?ﬁﬁ? /gfzﬁ;&;ﬁhmnto Copyright © 2011 Triveni Digital, Inc. Page 99
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Virtual Channels -- Translators

Signal

/ coverage
area

Physical channel: 43 Physical channel: 50
TSID = 0x0414 TSID = 0x0414
Virtual Channels: _ Virtual Channels:

8-1 — WDD-DT S 8-1 — WDD-DT
8-2 — WDD-D2 8-2 — WDD-D2

minars

" 8-3 — WDD-D3 e e 83imre WRRAD3,

e R e



Virtual Channels — Duopoly

Signal
[/ coverage

area

Both may transmit EPG
data for Ch. 8-1 to 8-6

a—
— — E— L

Physical channel: 43 Physical channel: 49

TSID = 0x0414 TSID = 0x0416
Virtual Channels: Virtual Channels:
8-1 — WDD-DT 8-4 — WDD-D4
8-2 — WDD-D2 8-5 — WDD-D5

COMMUNICATIONS INC. OernNars Copyright © 2011 Triveni Digital, Inc.
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Main PSIP Tables: 40,000 ft view

System
Time

¥

Required for Terrestrial Broadcast

Table iSTTi (first four timeslots EIT-0 thru EIT-3)
3-hour 3-hour
_ time slot : : time slot
Master [ [
Guide \.N\L\L
|
' Event
| )
, Information
I  Table (EIT)
Virtual |
Channel '
Table (VCT)

Extended
Text
Table (ETT)

COMMUNICATIONS INC. Seminars
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PSIP Tables: The Big Picture

Hour 0-3 Hour 3-6 Hour 6-9 Hour 9-12
MGT /y PID A PIDB PIDC PIDD
Table Ref 1 EIT-0 EIT-1 EIT-2 EIT-3
RRT
m— | —P Event 1 Event 5 Event 7 Event 8
Event 2 - Event 6 - Event 8 - Event 9
Table Ref 3
\ VCT Event 3 Event 7 Event 10
Table Ref 4
\\‘/ Ve 1 |}/ ‘ Event 4 Event 11
Table Ref 5 /
VC 2 EIT-0 EIT-1 EIT-2 EIT-3
Table Ref 6
Event 1 Event 3 Event 5 Event 9
Table Re 7
¢ Event 2 || Event 4 || Event 6 || Event 10
PID Z Event 5 Event 7 Event 11
DCCSCT Event 8
ETT
PID V PID W PID X PIDY
ETT ETT ETT _‘ ETT ETT
L L L
L L :
tl"iVéh_l © YREREETEE= 1 00u00)/Toronto
2i<izisca aald : : AR
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Version "Bubbling"

® MPEG "rule": Any time the Hour 0-3

contents of a table changes, MGT /v PID A
. ' Table R!eS: h’ EIT-0

Its version number must

version number of a

Increment Table Ref 24— " L__"RT ent 1
- N . Eve2
Application: Each level in a Table Ref3 | vor / —N
o o =~ ven
table hierarchy carries the —— "
\ \/Cl ; Event 4
]

Table Ref 5

/ o EIT-0
\f\ Event 1

referenced, lower level table.

Table Ref 6

® Thus: Any change in a table

— 4~

will bubble upwards e diy
v
= Consequence: Any change in PID Z
. DCCSCT

a PSIP table will be reflected ETT

by a version change in the > by

MGT! ETT " -] ETT
_______ = D30 t%'t

TREmS T PIe o
trlvenl Sisisiiii ala Montreal/Toronto Copyright © 2011 Triveni Digital, Inc. Page 104
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Master Guide Table (MGT)

®“ MGT Is the top-level “roadmap”
* Identifies what PSIP tables are in transport stream
" Gives PIDs so receiver can find them

" Indicates when any table has been updated

ﬂTriﬁreni StreamScope - File D Streams , KOZK JAF

"k e

; Video View é VEE Wiew

Details Wiindow Table Reference
B sl e Table Type (VCT, EIT-0, etc.)
W « PID where table can be found
- TableDefinitionAray » Referenced Table Version
E_El---TabIeDefnltmn: itable_type): Terrestrial WCT )
- TableDefinition: {table_type): 10200, ETT 0 e Referenced Table Size
E----TableDeﬂnitiun: itable_type): Ox0201, ETT 1 .
- TableDefinition: (table_type): 0x0202, ETT 2 o <descr|ptors>
----TabIeDeﬂnitiun: itable_type): Ox0203, ETT 3
----TabIeDeﬂnitiun: itable_type) Ox0204 ETT 4 /
[+l TahleDefinition: (table type) 0x0205 ETT 5 (P|D OXlFFB)
triveni BRECISEE L,  Montreal/Toronto

Copyright © 2011 Triveni Digital, Inc. Page 105
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Event Information Tables (EITS)

® Describe “events” (TV programs).

" EIT-O through EIT-127; each covers 3 hour period

" EIT-0O thru EIT-3 FCC required
- Event
ﬁTriveni StreamScope - File Do Streams '\ KOZK JAFTER kp , 'lll'ideuP ® Event ID
E Video View &éﬁ YSB View Sumr ® Start Tlme (G PS)
VCT —————— |+ Duration in Seconds
. Y+ Title (multiple languages)
VC1 - « Extended Text Location
prntucul_verai.un: D}{q
VC 2 s st Descriptors
..-E-xenti {title}iﬁnne of Green Gahles:TheAn.imated Series ° Content AdV|Sory
- Event (fitled: Adventures from the Book of Wirtues . .
I%'I---Event: ititlel: OPTRIds will resume at 6 A M. ) Closed Cap‘“on"‘]g
- Event (fitle): Zoom .
i Evert: (title): Caillou  AC-3 Audio
[+ Event: (title): Clifford The Big Red Diog
» Broadcast Flag

CEREREmET=TE= ) 00a)/Toronto
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EIT Contents

An LG Electronics Company @

veni yRImnees
SZREZGP oo N Gl

Montreal/Toronto
Seminars
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EIT-0 EIT-1

00:00 UTC 01:00UTC 02:00UTC 03:00 UTC 04
:%(YZ I\i(e\\(/vzs JoShtgpy Blue Moon A_?_\;i?;lérrif in Scooter Mirrorball I;Y;/;
Z(?)_(I)Z_DT Movie: “Curious George Goes to Miramar” NNegzvosrk News Ben’s Lab Thgr;(rjer ?uaer;odoar;‘
;(;_(;)Z_DZ car 45YV3/:?ere are g:gienrz Celebrity Bowling Movie: “Frontier Brain Surgepn”
(K7)_(?T)Z-D3 Classic Cartoon Hour Movie: “Burnout” Gena |_||_|Oorfscee MTeV\cIIi)c—
L(;_(Z)Z_DA' In a Jiffy EGVriilrf‘ 53 Minutes Movie: “Grand Alliance” Movie: “Round Lake”
23782I_31A)\N-1 F(\a/(iailvt\;:cr:k Capitol Currents RFe(E)(C);rt DTV Roundtable Legislative Agenda | Party Lin¢
23782I_32A)\N-2 Community Focus City Council Today Washington Watche

|
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At 3-Hour Boundary

KXYZ
(1)

KXYZ-DT
(7-1)

KXYZ-D2
(7-2)

KXYZ-D3
(7-3)

KXYZ-D4
(7-4)

CSPAN-1
(72-1)

CSPAN-2
(72-2)

An LG Electronics Company @

EIT-0

03:00 UTC 04: |
Scooter Mirrorball MALS
Blast

Ben’s Lab

Movie: “Grand Alliance”

Movie: “Round Lake

Legislative Agenda

Party Line

City Council Today

l
Washington Watcher

Montreal/Toronto

Seminars

Copyright © 2011 Triveni Digital, Inc.

Page 108



Electronic Program Guide (EPG)

0 e JUD e
t?_(I)Z'DT Local News Ben’s Lab Thunder Car
KXY Z:D2 Movie: “Frontier Brain Surgeon”

(7-2)
KXYZ-D3 yMovie: “Burnout” Gena Horace Horse
(7-3) (5:00)

tr_iVéh_l o E%Eg%%%%f Montrealy Toronto Copyright © 2011 Triveni Digital, Inc. Page 109
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Extended Text Tables (ETTs)

= ETT-O thru ETT-127, plus a “channel ETT”
" Text descriptions for channels and events
® May use Huffman coding to reduce bandwidth

" May be in multiple languages

ﬂTriveni StreamScope - File D:YStreams' KOZK\ JAFTER.tp , ¥ideo PID = Dx1
ii YSEA W

- =] Video Yiew g Summary
: -

EIT-n

wiey ——— == ———| IEventl
VC 1

| ETT:
F- SectionArray: Eve Nt 2
----- protocol_wersion: 0x0
VC 2 - source_iid: 0x0003 Event 3
LV~ & - pyent_id: Ox02E3

- ETM_id: 0x30B8E Event 4
E- extended_text_message: (MultiString): Anne's Disappearing Allowance J
Ii—'l----MuItiString: (LanguagestringArray): Anne's Disappearing Allowance An E
- vent 5

o number_strings: 1

= I__ang vageStringarray:

- LanguageString: (StringSegmentirray): Anne's Disappearing &

CEREREmET=TE= ) 00a)/Toronto
trlvenl ?::*M:‘::nf:“ fl':: Seminars Copyright © 2011 Triveni Digital, Inc. Page 110




Multilingual Text

" Everywhere text is used

" Program titles & descriptions

" Exception: “short” channel name

= Context-sensitive Huffman coding (English lang.)

" Two tables, one optimized for titles, one for descriptions
" Compression efficiency is approx. 2:1

= Uses ISO 639 Language coding

triveni ERETSIS TS,  Montreal/Toronto

N RUBITiIoeE iie. | Seminars Copyright © 2011 Triveni Digital, Inc. Page 111
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System Time Table (STT)

* Clock Time

® Current GPS time

“ Daylight savings time indicators

%Trivﬂani StreamScope - File D\ Streams \ KOZK" 1

%

L%
o

Video View B YSBView
| Details Windo

aTT:

[+ SectionArray:

------ protocol_wversion: 0x0

------ system_time: FriDec 19 15:33:16 GMT 2003
------ GPS_UTC _offset: 13

------ D5 _status: falzse

------ D5S_day_of_rmonth: 13

------ OS_hour: 1

------ DescriptorArray:

5.222 e Montreal/Toronto

inc. Seminars

Copyright © 2011 Triveni Digital, Inc.
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Rating Region Table (RRT)

® Defines content advisory system(s) in use

" Defines rating scheme(s) for rating region(s)
(MPAA and TV Parental Guidelines in USA)

" Ratings referenced by Content Advisory Descriptors in EITs

HTriveni StreamScope - Channel = 26, Yideo PID = 0x11 Audio PID = ﬂTriveni StreamScope - Channel = 26, ¥ideo PID = 0x11 Audio
g ﬁ =3 : W
=] Video View 'ﬁ‘ VSB View B 23 Summal Q VSE View s%ﬂ 51

Details Window

Dretails Wvindow

= RatingDimensionArray:

f—:l----RatingDimensinn: (dimension_name): EntireAudience
E dimension_name: (MultiZtring); Entirefudience
------ graduated_scale: true

------ values_defined: @

RRT:
H-- SectionArray:
rating_region: LS (50 states + possesions)
------ protocol_versian: 0x0
- rating_region_name: (MultiString). U.5.(50 States+Possessions)

...... dimensions._defined: & & RatingValuearray.
= RatingDimensionArray: H-RatingValue: (abbrey_rating_value_text:
----RatingDimenSinn: idimension_name): EntireAudience ""Ratiﬂwa"-lEZ tabbrev_rating_value_text): Mone
----RatingDimenSinn: idimension_name): Dialogue \ H-RatingValue: (abbrev_rating_value_tex;: Tv-G
- RatingDimension: (dimension_name): Language \ B Ratingialue: (abbrev_rating_value_text): TV-PG
- RatingDimension: (dimension_name): Sex H--Ratingvalue: (abbreyv_rating_value_text): Tv-14
I_____;E_a_tln_QD_im_E!_rlS_i'_J_n;_f_t_i_im_e_r]_ﬁ_i_'-f'_rl_ﬂameﬁiE{i.D|EﬂCE_ y B Ratingvalue: {abhrev_rating_value_text): TW-wA
riveni FREMSE s
trl I SEsisSaca e /I/lomfrea//Toronto Copyright © 2011 Triveni Digital, Inc. Page 113
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RRT Dimensions and Levels

GV- graphic
violence

MV - mild violence

No violent content

Violence

2]

PL - profane
language

ML - some bad
language

No bad language

Language

[3]

p————— D) N ENS IO NS -

[5]
[4]
Levels[;3] sesx?la-llsc:::lrtlgnt
[2]
[1] [+ BN - brief nudity
[0] | G- General Aud. | No sexual content
- Age |  Sex
[0] [1]
triveni NCoSPEC onteal Toront

COMMUNICATIDNS INC.
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PSIP Descriptors

= Descriptors are tag-length-data structures

= Descriptor tag must be a registered value

" Some ATSC-defined descriptors include:

® Content Advisory
® Redistribution Control
® ATSC Private Info

® Service Location

® Component Name

® Caption Service
® Audio Stream (AC-3)

" Now carries language
" Primary audio flag

¥ Extended Channel Name
® ATSC Conditional Access

triveni ERETSIS TS,  Montreal/Toronto
- COMMUNICATIONS INC. Seminars

An LG Electronics Company @
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PSIP server products hide complexity

Q[ *BB® wvp |

- 2 (kohs2)

Service: | KCBS-DT 7| |

12 -3 (kchs3)

Ztart Time:

Duration

Emdd Time:

Evert Mame

o | 2prig, 1999

04:00

120

000

Whratt Earp

000

33

0835

Hews

0835

30

0705

George Michael Sports Machine

07:05

60

0305

Dateline HBC

Stipulations of

03:05

=11

09:05

Meet the Press

(RICriziz in YUy

09:05

35

10:00

Kickin® it

10:00

30

10:30

Endless Youth

10:30

triveni

30

11:00

Game Warden Wildlife Journal

(RIBizon; firea

-4 5TT:

E
E

I+l

-] Sectionfrray:

------ # protocol_wersion: Ox00

------ # zystem_time: Ox24459635F
------ #® GPS_UTC_offsef: 0x00
------ # DES_status: true

------ # D5_day_of_month: 0

------ # DS _hour 0

------ # Descriptorfrray;. (empty)

H-_4RRT:

F-_ ] SectionArray:

...... # rating_region: 0x01

------ # protocol_wersion: Ox00

------ # dimensions_defined: 0

------ # RatingDimension&rray: (empty)
------ # Descriptorfrray;. (empty)

I MGT:
1 TVCT:
=4 EITCollectionArray:

#-_] EITCallection:
-] EITCollection:
=4 EITCollection:
=4 ElTArray:
=4 EIT:
B[] SectionArray:
w4 source_jd: 0x00000C00
------ # protocaol_version: Ox00
w4 num_events_in_section
=14 EventArray:

An LG Electronics Company (@)

=, Montreal/Toronto
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w '
: B K =
Natronial Geoeraplic AEAY(ed)

¢-2' Elplﬂrer : \—/\

S04 6:30 PM - B:00 PM -
‘ih,, MR _(Not Rated -

W

Explorer meets dwellers in Canadian fore
¢ WCH Coyotes, deer, owls, and various small
| aatures.

Mon jun 8

National Geographic Explorer | The American... '

| Crossfire | Eat, Drink,...
| Mad About You |
nt

Home Improvems




End Result — Digital Broadcast Television

Wednesday Afternoon Family

"Dish it Upl ltallan Sty =~

creativity. , :
i 1 Dish It Up! Italian Style

2:30 PM to 3:00 PM 4:3 Normal Antenna A

TPT 2D Not Rated Wed 02/07/01 2:30 PM

English (Dolby Digltal) Farally

ch 2-5 TPIZE |::|:|I|]

Quilt In..
Childrerniss

State Lec

Adult Leg B 2" A
Minneso I S a2 L B~ . [J

it Cf /[@?,

- YREREmETETE= 00 Toronto
trlvenl iim Mﬁfﬂ"ﬂ:ﬂ f::. Seminars Copyright © 2011 Triveni Digital, Inc. Page 118




References

= Information Technology -- Generic Coding of Moving Pictures and
Associated Audio Information. Systems (MPEG-2 Systems

standard), ISO/IEC 13818-1.
= ATSC Digital Television Standard, ATSC Doc. A/53.

= Program and System Information Protocol for Terrestrial
Broadcast and Cable, ATSC Doc. A/65 (with amendments).

= ATSC Data Broadcast Standard, ATSC Doc. A/90.
= ATSC A/78 Recommended Practice on Bitstream Verification.
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Thanks for

MPEG Technology Seminar
Organized by Incospec COMMUNICATIONS INC.

“MPEG 101 with PSIP Overview”
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