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Decoder Consumes PCRDecoder Consumes PCR

�ŽWhen the decoder gets a packet containing a PCR
timestamp, it adjusts it’s 27Mhz clock accordingly

MPEG Packets
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PCR Timestamp IssuePCR 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 DefinedPCR 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 (Frequency) OffsetPCR Rate (Frequency) 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 RatePCR 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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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

PCR Timestamp Issue (Contd.)PCR Timestamp Issue (Contd.)
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PCR Packet Spacing PCR Packet Spacing BeforeBefore MuxingMuxing

Note the Number of Packets between each PCR packet 
in each Input Stream

Video 0x31

Video 0x41

Video 0x51

PID Packet 
Spacing

0x31 2 Packets

0x41 1 Packet

0x51 0 Packets

Transport
Stream
MUX
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PCR Packet Spacing PCR Packet Spacing AfterAfter MuxingMuxing

Note that the PCR packet spacing has changed!

PID Old Spacing New Spacing

0x31 2 Packets 8 Packets

0x41 1 Packet 5 Packets

0x51 0 Packets 2 Packets

Video 0x31

Video 0x41

Video 0x51

Transport
Stream
MUX
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Muxing Causes PCR JitterMuxing 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”
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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

Muxing Causes PCR Jitter (Contd.)Muxing Causes PCR Jitter (Contd.)



Montreal/Toronto 
Seminars Copyright © 2011 Triveni Digital, Inc. Page 57

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

PCR Timestamp Issue (Contd.)PCR Timestamp Issue (Contd.)
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PCR Jitter From Incorrect EncodingPCR 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
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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

PCR Timestamp Issue (Contd.)PCR Timestamp Issue (Contd.)
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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

The Encoder and Decoder ClockThe Encoder and Decoder Clock
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The Encoder and Decoder ClockThe 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
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The Encoder and Decoder ClockThe 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

Massive 
Network

Processing
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MPEG2 Decoder Buffering MPEG2 Decoder Buffering 
FunctionsFunctions
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Presentation Time Stamp Presentation Time Stamp -- PTSPTS

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

F1
PTS 
500

F2
PTS 
950

Packetizer

MPEG Packets

Encoder

27Mhz Clock 

1,2,3,4…..
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Packets Assigned to Decode BufferPackets Assigned to Decode Buffer

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

MPEG Packets

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio
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Reconstruction of Frames From BufferReconstruction of Frames From Buffer

Packets form Video and Audio Frames in the buffer

MPEG Packets

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio

F1
PTS 
500

F2
PTS 
675

F3
PTS 
950

F1
PTS 
200

F2
PTS 
990
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The Magic of DecodeThe Magic of Decode

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

MPEG Packets

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio

F1
PTS 
500

F2
PTS 
675

F3
PTS 
950

F2
PTS 
990

F1
PTS 
200

Decode 
Hardware
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Another Frame Goes to Decode HardwareAnother Frame Goes to Decode Hardware

Next Frame

MPEG Packets

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio

F1
PTS 
500

F2
PTS 
675

F3
PTS 
950

F2
PTS 
990

Decode 
Hardware
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One More Frame Heads to DecodeOne More Frame Heads to Decode

And the next frame…

MPEG Packets

Buffer 1 Pid 0x31 Video

Buffer 2 Pid 0x34 Audio

F2
PTS 
675

F3
PTS 
950

F2
PTS 
990

Decode 
Hardware
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Audio and Video BuffersAudio 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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Video Frame Video Frame Video Frame Video Frame

Audio Frame Audio Frame Audio Frame

Presentation 
Time Frame 0

Presentation 
Time Frame 1

Presentation 
Time Frame 2

Presentation 
Time Frame 3

Presentation 
Time Frame 0

Presentation 
Time Frame 1

Presentation 
Time Frame 2

System Time

MPEGMPEG--2 Transport Synchronization2 Transport Synchronization

Copyright © 2011 Triveni Digital, Inc.
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MPEGMPEG--2 Transport Synchronization2 Transport Synchronization

Video Frame Video Frame Video Frame Video Frame

Audio Frame Audio Frame Audio Frame

VPTS VPTS VPTS VPTS

APTS APTS APTS

System Time PCR Clock True PCR Clock True

Copyright © 2011 Triveni Digital, Inc.
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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

Summary:  Audio/Video SyncSummary:  Audio/Video Sync
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Three Things to Remember   (2 of 3)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
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Summary:  MPEGSummary:  MPEG’’s 7 Basic Parameterss 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:
Video Buffer

Audio Buffer
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End of Part 1End of Part 1
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PSIP Data In the StreamPSIP Data In the Stream
Part 2Part 2

Copyright © 2011 Triveni Digital, Inc.
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Course Sections Part 2Course Sections Part 2

Copyright © 2011 Triveni Digital, Inc.

•PSIP Background
•PSIP Functions
•PSIP Elements
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PSIP BackgroundPSIP 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

Copyright © 2011 Triveni Digital, Inc.



Montreal/Toronto 
Seminars Copyright © 2011 Triveni Digital, Inc. Page 80

Basic functions of PSIP Tables Basic functions of PSIP Tables 

BrandingBranding – Station call letters and channel number

SignalingSignaling – V-Chip data, information about audio and 
Video PID’s, Virtual Channel Table

AnnouncementAnnouncement – Electronic Program Guide (EPG)
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PSIP ElementsPSIP Elements
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Signaling vs. AnnouncementSignaling vs. Announcement

SignalingSignaling
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 (descriptors0
Captioning, ratings, redistribution…

AnnouncementAnnouncement
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

Copyright © 2011 Triveni Digital, Inc.
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PSIP Generation ArchitecturePSIP Generation Architecture

Encoder(s)

M
U
X

F
I
R
E
W
A
L
L

Copyright © 2011 Triveni Digital, Inc.
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PSIP metadata found in the PSIP metadata found in the ‘‘PayloadPayload’’

Noteworthy fields:

Payload contains PSIP, PAT, PMT metadata

Adaptation
Field

Continuity
Counter

Sync
Byte PID

188 Bytes
Header (4 Bytes)

PES 1
Adaptation

Field
(Optional)

PIDSync
Byte

Continuity
Counter PES x Or other Payload (Pat, PMT, PSIP,

etc)……………………………...

MPEG-2  Transport Stream
PSIP 

metadata 
found in the 

packet 
‘Payload’

Copyright © 2011 Triveni Digital, Inc.
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ATSC PSIP TablesATSC PSIP Tables

MGT - Master Guide Table     Interval:  150msInterval:  150ms
- Appears in PID 0x1FFB.
- 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)Interval:  1,000ms (1 sec)
- Appears in PID 0x1FFB
- Gives current UTC time.

VCT - Virtual Channel Table    Interval:  400msInterval:  400ms
- Identifies and describes virtual channels. 

Details to follow
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ATSC PSIP Tables (Contd.)ATSC PSIP Tables (Contd.)

EIT has variable intervals:EIT has variable intervals:
EITEIT--0: 500ms0: 500ms
EITEIT--1: 3,000ms1: 3,000ms
EITEIT--2 & up: 60,000ms2 & up: 60,000ms

Details to follow
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PAT points 
to PMT

PAT 
points

to
PMT

PSIP 
metadata 

tables: VCT, 
MGT, STT, 

EITs & ETTs

PIDs in the StreamPIDs in the Stream

Copyright © 2011 Triveni Digital, Inc.
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Transport Stream DecodingTransport Stream Decoding

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

MPEG-2 PAT and PMT tables also give 
mapping, but in less useful form. 

MPEG-2 Transport Stream

Audio Decoder

Video Decoder

Demulti-
plexer

Copyright © 2011 Triveni Digital, Inc.
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PSIP from PSIP from the Userthe User’’s Viewpoints Viewpoint

“Where am I?”
Channel number, channel name

“Where am I going?”
Channels organized by major/minor groups

Enables EPG in the receiver/STB

What’s on now?

What programs do I want to plan to watch?

“How can I get where I want to go?”
Direct entry of channel number

Navigation on the EPG grid

Copyright © 2011 Triveni Digital, Inc.
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Details of FCC R&O Details of FCC R&O –– PSIP relatedPSIP 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

Copyright © 2011 Triveni Digital, Inc.
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VCT VCT ---- Virtual Channel Concept 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)

Copyright © 2011 Triveni Digital, Inc.
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VCT:   Two Part Channel NumbersVCT:   Two Part Channel Numbers

1st part: “major channel” (Original analog channel) 

2nd 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

Copyright © 2011 Triveni Digital, Inc.
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Virtual Channel Table (VCT)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 receivers are designed to use VCT; may have 
trouble with PAT and PMTs alone. 

Copyright © 2011 Triveni Digital, Inc.
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Virtual Channel Table (VCT)Virtual Channel Table (VCT)

Virtual Channel
• Short Channel Name
• Major Channel Number
• Minor Channel Number
• Modulation Mode
• Frequency
• TS ID (of Virtual Channel)
• Program Number (in Stream)
• Extended Text Location
• Access Controlled ?
• Hidden ? Hide from Guide?
• Service Type (A/V/D)
• Source ID
• Service Location Descr
• other descriptors

Virtual Channel
• Short Channel Name
• Major Channel Number
• Minor Channel Number
• Modulation Mode
• Frequency
• TS ID (of Virtual Channel)
• Program Number (in Stream)
• Extended Text Location
• Access Controlled ?
• Hidden ? Hide from Guide?
• Service Type (A/V/D)
• Source ID
• Service Location Descr
• other descriptors

Video StreamVideo Stream

Eng Audio StreamEng Audio Stream

Fre Audio StreamFre Audio Stream(PID 0x1FFB)

Copyright © 2011 Triveni Digital, Inc.



Montreal/Toronto 
Seminars Page 95

Comparing PAT vs. VCTComparing 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

Copyright © 2011 Triveni Digital, Inc.
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PSIP and PSI LinkPSIP and PSI Link

PMT 1
(On PID 0x30)
Video PID 0x31
Audio PID 0x34
PCR_PID 0x31

PAT 
(On PID 0x0)

Station TSID

PMT 1 -> On PID 0x30

VCT 
On Pid 0x1FFB
4-1
WXXX
Video PID 0x31
Audio PID 0x34

Table Information for a
Television Broadcast Stream

PAT and PMT Tables PSIP table
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Transport Stream ID (TSID)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

Copyright © 2011 Triveni Digital, Inc.
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Simple Reception of 2 StationsSimple Reception of 2 Stations

Copyright © 2011 Triveni Digital, Inc.
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Directional Antenna ExampleDirectional Antenna Example

Copyright © 2011 Triveni Digital, Inc.
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Virtual Channels Virtual Channels ---- TranslatorsTranslators

=
Copyright © 2011 Triveni Digital, Inc.
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Virtual Channels Virtual Channels —— DuopolyDuopoly

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

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

System 
Time 

Table (STT)

Master 
Guide 

Table (MGT)

Virtual 
Channel

Table  (VCT)

Event 
Information
Table  (EIT)

Extended
Text

Table  (ETT)

Event 
Information
Table  (EIT)

Extended
Text

Table  (ETT)

3-hour 
time slot

3-hour 
time slot

...

...

Required for Terrestrial Broadcast
(first four timeslots EIT-0 thru EIT-3)

Copyright © 2011 Triveni Digital, Inc.
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PSIP Tables: The Big PicturePSIP Tables: The Big Picture

ETT

VCT

VC 1

VC 2

EIT-0

Event 1

ETT

ETT

MGT

Table Ref 1

Table Ref 2

Table Ref 3

PID Z

Event 2

Event 3

Event 4

EIT-1

Event 5

Event 6

Event 7

EIT-2

Event 7

Event 8

EIT-3

Event 8

Event 9

Event 10

Event 11

EIT-2

Event 5

Event 6

Event 7

Event 8

EIT-1

Event 3

Event 4

Event 5

EIT-0

Event 1

Event 2

EIT-3

Event 9

Event 10

Event 11

ETT ETT ETT ETT

PID W PID YPID XPID V

ETTETT ETT ETTETT

PID A PID B PID C PID D
Hour 0-3 Hour 6-9 Hour 9-12Hour 3-6

RRT

Table Ref 4

Table Ref 5

DCCSCT

DCCT

Table Re 7

Table Ref 6

Copyright © 2011 Triveni Digital, Inc.
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Version "Bubbling"Version "Bubbling"

MPEG "rule": Any time the 
contents of a table changes, 
its version number must 
increment

Application: Each level in a 
table hierarchy carries the 
version number of a 
referenced, lower level table.

Thus: Any change in a table 
will bubble upwards

Consequence: Any change in 
a PSIP table will be reflected 
by a version change in the 
MGT!

VCT

VC 1

VC 2

EIT-0

Event 1

ETT

ETT

MGT

Table Ref 1

Table Ref 2

Table Ref 3

PID Z

Event 2

Event 3

Event 4

EIT-0

Event 1

Event 2

ETT

PID V

ETTETT

PID A
Hour 0-3

RRT

Table Ref 4

Table Ref 5

DCCSCT

DCCT

Table Re 7

Table Ref 6

Copyright © 2011 Triveni Digital, Inc.
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Master Guide Table (MGT)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

Table Reference
• Table Type (VCT, EIT-0, etc.)
• PID where table can be found
• Referenced Table Version
• Referenced Table Size
• <descriptors>

Table Reference
• Table Type (VCT, EIT-0, etc.)
• PID where table can be found
• Referenced Table Version
• Referenced Table Size
• <descriptors>

MGT (PID 0x1FFB)MGT (PID 0x1FFB)

Table Ref 1

Table Ref 2

Table Ref 3

Table Ref 4

(PID 0x1FFB)

Copyright © 2011 Triveni Digital, Inc.
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Event Information Tables (EITs)Event Information Tables (EITs)

Event
• Event ID
• Start Time (GPS)
• Duration in Seconds
• Title (multiple languages)
• Extended Text Location

Event
• Event ID
• Start Time (GPS)
• Duration in Seconds
• Title (multiple languages)
• Extended Text Location

Descriptors
• Content Advisory
• Closed Captioning
• AC-3 Audio
• Broadcast Flag

VCTVCT

VC 1VC 1

VC 2VC 2

Describe “events” (TV programs).

EIT-0 through EIT-127; each covers 3 hour period

EIT-0 thru EIT-3 FCC required 

Copyright © 2011 Triveni Digital, Inc.
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EIT Contents

53 Minutes

Movie: “Frontier Brain Surgeon”

Local
News Ben’s Lab Thunder

Car

Gena Horace
Horse

Celebrity Bowling

Medic-
Two

Network
News

NWF
Blast

XYZ
News Blue MoonJohnny

Star

Classic Cartoon Hour

Adventures in
Taxidermy

Movie: “Curious George Goes to Miramar”

Capitol Currents

Scooter Mirrorball

Car 45 Where are
You?

Canine
Capers

Movie: “Grand Alliance”Evil &
Grim Movie: “Round Lake”

Cartoon
Tuesday

FCC
Report

Community Focus

DTV Roundtable

City Council Today

Legislative Agenda

Washington Watcher

Party Line

Movie: “Burnout”

Viewer
Feedback

19:00 PST        20

03:00 UTC         04:

In a Jiffy

17:00 PST16:00 PST 18:00 PST

01:00 UTC00:00 UTC 02:00 UTC

EIT-0 EIT-1

KXYZ
(7)
KXYZ-DT
(7-1)
KXYZ-D2
(7-2)

CSPAN-1
(72-1)
CSPAN-2
(72-2)

KXYZ-D3
(7-3)
KXYZ-D4
(7-4)

Copyright © 2011 Triveni Digital, Inc.
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At 3-Hour Boundary

Movie: “Frontier Brain Surgeon”

Ben’s Lab Thunder
Car

Gena Horace
Horse

Medic-
Two

NWF
BlastScooter Mirrorball

Movie: “Grand Alliance” Movie: “Round Lake”

Cartoon
Tuesday

City Council Today

Legislative Agenda

Washington Watcher

Party Line

19:00 PST        20

03:00 UTC         04:

EIT-0

KXYZ
(7)
KXYZ-DT
(7-1)
KXYZ-D2
(7-2)

CSPAN-1
(72-1)
CSPAN-2
(72-2)

KXYZ-D3
(7-3)
KXYZ-D4
(7-4)

Copyright © 2011 Triveni Digital, Inc.
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Electronic Program Guide (EPG)Electronic Program Guide (EPG)

Copyright © 2011 Triveni Digital, Inc.
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Extended Text Tables (ETTs)Extended Text Tables (ETTs)

ETT-0 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

EIT-n

Event 2
VCTVCT

VC 1VC 1

VC 2VC 2 Event 3
Event 4
Event 5

Event 1

Copyright © 2011 Triveni Digital, Inc.



Montreal/Toronto 
Seminars Page 111

Multilingual TextMultilingual 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

Copyright © 2011 Triveni Digital, Inc.



Montreal/Toronto 
Seminars Page 112

System Time Table (STT)System Time Table (STT)

Clock Time

Current GPS time

Daylight savings time indicators

Copyright © 2011 Triveni Digital, Inc.



Montreal/Toronto 
Seminars Page 113

Rating Region Table (RRT)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
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RRT Dimensions and LevelsRRT Dimensions and Levels
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PSIP DescriptorsPSIP 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 
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PSIP server products hide complexityPSIP server products hide complexity
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STT

ETT

VCT

VCT

EIT

EIT
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End Result End Result –– Digital Broadcast TelevisionDigital Broadcast Television
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ReferencesReferences

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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