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Presenter
Presentation Notes
This discussion is not meant to be a complete how to on PSIP implementation but an information discussion on the things to be aware off when setting up an ATSC transmission system and what things to look for in the correct implementation of PSIP.


Program and System Information Protocol (PS/P)

e Overall PSIP Structure
e Basic PSIP Requirements

e Format and Structure of PSIP
tables

[_




System Time Table (STT)
Rating Region Table (RRT)
Master Guide Table (MGT)
Virtual Channel Table (VCT)
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PSIP STRUCTURE
PSIP is a collection of tables, each of which describes elements of typical digital television
services [4]. Figure 4.1 shows the primary components and the notation used to describe them.
The packets of the base tables are all labeled with a base packet identifier (PID) (base_PID). The
base tables are:
• System Time Table (STT)
• Rating Region Table (RRT)
• Master Guide Table (MGT)
• Virtual Channel Table (VCT)
The Event Information Tables (EIT) are a second set of tables, whose packet identifiers are
defined in the MGT. The Extended Text Tables (ETT) are a third set of tables, and similarly,
their PIDs are defined in the MGT.
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The System Time Table is a small data structure that fits in one Transport Stream packet and
serves as a reference for time-of-day functions. Receivers can use this table to manage various
operations and scheduled events, as well as display time-of-day.
The Rating Region Table has been designed to transmit the rating system in use for each
country using the ratings. In the United States, this is incorrectly but frequently referred to as the
“V-chip” system; the proper title is Television Parental Guidelines (TVPG). Provisions have
been made for multi-country systems.
The Master Guide Table provides indexing information for the other tables that comprise the
PSIP Standard. It also defines table sizes necessary for memory allocation during decoding,
defines version numbers to identify those tables that need to be updated, and generates the packet
identifiers that label the tables.
The Virtual Channel Table, also referred to as the Terrestrial VCT (TVCT), contains a list of
all the channels that are or will be on-line, plus their attributes. Among the attributes given are
the channel name and channel number.
There are up to 128 Event Information Tables, EIT-0 through EIT-127, each of which
describes the events or television programs for a time interval of three hours. Because the
maximum number of EITs is 128, up to 16 days of programming may be advertised in advance.
At minimum, the first four EITs must always be present in every transport stream, and 24 are
recommended. Each EIT-k may have multiple instances, one for each virtual channel in the
VCT.
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As illustrated in Figure 4.2, there may be multiple Extended Text Tables, one or more
channel ETT sections describing the virtual channels in the VCT, and an ETT-k for each EIT-k,
describing the events in the EIT-k. These are all listed in the MGT. An ETT-k contains a table
instance for each event in the associated EIT-k. As the name implies, the purpose of the ETT is
to carry text messages. For example, for channels in the VCT, the messages can describe channel
information, cost, coming attractions, and other related data. Similarly, for an event such as a
movie listed in the EIT, the typical message would be a short paragraph that describes the movie
itself. Extended Text Tables are optional in the ATSC system.

Additional Information.
4.1 Enhancements to the PSIP Standard
In July 2001, the ATSC revised the PSIP Standard to include an amendment that provides
functionality known as Directed Channel Change (DCC), and also clarified existing aspects of
the standard. This feature allows broadcasters to tailor programming or advertising based upon
viewer demographics. For example, viewers who enter location information such as their zip
code into a DCC-equipped receiver can receive commercials that provide specific information
about retail stores in their neighborhood. Segments of newscasts, such as weather reports, can
also be customized based upon this location information.
A channel change may also be based upon the subject matter of the program. Nearly 140
categories of subject matter have been tabulated that can be assigned to describe the content of a
program. A broadcaster can use this category of DCC request switching to direct a viewer to a
program based upon the viewer’s desire to receive content of that particular subject matter. It can
also provide redirection to program alternatives with different content advisory ratings when a
block condition is encountered on a receiver that supports DCC and the broadcast offers such
alternatives.


Three Main Tables
VCT

EIT

STT
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The three main tables (VCT, EIT, STT) contain information to facilitate suitably equipped
receivers to find the components needed to present a program (event). Although receivers are
expected to use stored information to speed channel acquisition, sometimes parameters must
change and the VCT and EIT-0 are the tables that must be accurate each instant as they provide
the actual connection path and critical information that can affect the display of the events. If
nothing has changed since an EIT was sent for an event, then the anticipatory use of the data is
expected to proceed, and when there is a change the new parts would be used. Additional tables provide TV parental advisory information and extended text messages about certain events.
These relationships—and the tables that carry them—are designed to be kept with the DTV
signal when it is carried by a cable system.


Transport Stream Identification (TSID)
System Time Table (SST)

Short Channel Name

Major Channel

Service type

Modulation Mode

Source ID

Service Location Descriptor (SLD
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Transport Stream Identification (TSID). The preassigned TSIDs must be set correctly
in all three locations (PAT, VCT common information, and virtual channel-specific
information). See Section 6.3.4.1 for more information.
• System Time Table (SST). The STT time should be checked daily and locked to house
time. See Section 6.6. Ideally, the STT should be inserted into the TS within a frame
before each seconds-count increment of the house time with the to-be-valid value.
• Short Channel Name. This is a seven-character name that can be set to any desired
name indicating the virtual channel name. For example, a station’s call letters followed
by SD1, SD2, SD3, and SD4 to indicated various SDTV virtual channels or anything else
to represent the station’s identity (e.g., WNABSD1, KNABSD2, WNAB-HD, KIDS,
etc.). See Section 6.3.1.
• Major Channel. The previously assigned, paired NTSC channel is the major channel
number. See Section 6.3.1 for more detail and rare exceptions.
• Service Type. The service type selects DTV, NTSC, audio only, data, etc., and must be
set as operating modes require. See Section 6.3.1.
• Modulation Mode. A code for the RF modulation of the virtual channel. See Section
6.3.2.
• Source ID. The Source ID is a number that associates virtual channels to events on those
channels. It typically is automatically updated by PSIP equipment or updated from an
outside vendor. Proper operation of this feature should be confirmed. See Section 6.3.4.
• Service Location Descriptor (SLD). Contains the MPEG references to the contents of
each component of the programs plus a language code for audio (ISO 639-2, [9]). See
Section 6.9. The PID values for the components identified here and in the PMT must be
the same for the elements of an event/program. Some deployed systems require separate
manual setup, but PID values assigned to a VC should seldom change.
The maximum cycle time/repetition rate of the tables should be set or confirmed to conform with
the suggested guidelines given in Table 5.1 for mandatory PSIP tables and Table 5.2 for optional
PSIP tables.


* Missing tables, particularly the STT and
EIT.

Major channel number set to the DTV
RF channel number, rather than the
associated (legacy) NTSC channel
number.

TSID setto 0O or 1, the NTSC TSID, or
another station’s TSID; or not set the
same In the

three required places.

System time missing or set to 00:00:00
on 1/6/1980
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Most Common Mistakes
Experience has shown that certain errors are common in many PSIP implementations. These
problems typically include the following:
• Missing tables, particularly the STT and EIT.
• Major channel number set to the DTV RF channel number, rather than the associated
(legacy) NTSC channel number.
• TSID set to 0 or 1, the NTSC TSID, or another station’s TSID; or not set the same in the
three required places.
• System time missing or set to 00:00:00 on 1/6/1980


e Support for an Electronic Program
Guide (EPG)

 Interactive Program Guide (IPG)

Sources of “Info”

Short Name Rating per Event Title &
from TVCT RRT Region Time from EIT

_ _ Event Description
Major. Minor e Ebl

Channel Number Time & Date
from TVCT from STT
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Program Guide
Support for an Electronic Program Guide (EPG) or Interactive Program Guide (IPG) is another
important function enabled by the PSIP Standard. The concept is to provide a way for viewers to
find out “what's on” directly from their television sets, similar to the guide channels that are
typically available for cable and satellite broadcast services. In a terrestrial broadcast
environment, there is no single authority that determines what programs are on all the channels,
so each broadcaster needs to include this type of information within the broadcast stream.
Viewers' receivers will be able to scan all the available channels and create a program guide
channel from the consolidated information. The value of this type of guide information is high,
and it will continue to increase in the DTV environment. Viewers will have the ability to choose
not only what channel to watch, but also be able to select from multiple options within a
broadcast. Examples include selecting from a set of alternative audio tracks in different
languages, or choosing one of several SDTV programs shown at the same time on different
virtual channels.


Provided by the broadcast station as input to
the PSIP system user software; this is

station-specific information (for example, the
major and minor channel numbers).

Set as default in PSIP software; this
Information is usually MPEG-2 data that is
ATSCspecific

(for example, all table IDs).

 Calculated by the PSIP generator (for
example, the descriptor length).
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THE PSIP TABLES
The following sections describe the basic functions of the PSIP tables and indicate where the
data in the tables originates, as well as generic information about the data itself. In general, the
data comes from the following sources4:
• Provided by the broadcast station as input to the PSIP system user software; this is
station-specific information (for example, the major and minor channel numbers).
• Set as default in PSIP software; this information is usually MPEG-2 data that is ATSCspecific
(for example, all table IDs).
• Calculated by the PSIP generator (for example, the descriptor length).


e Provided from or to the audio or
video encoder

 Provided from or to the Closed
Captioning system
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Provided from or to the audio or video encoder (for example the elementary PID for the
video or audio).
• Provided from or to the Closed Captioning system (for example the language of the
captions).
The user software supplied with the PSIP encoder system will typically guide the user in
inputting the needed information, so it is not normally necessary for users to be concerned about
the formal details of the PSIP table structure as presented in ATSC Standard A/65A (see Annex
B for specific examples). More importantly, users should first understand what data they must
provide to the user software and second what the correct data is.
It should be noted that the PSIP tables are constructed using a form of “C Code” syntax and
format. Annex D explains this coding scheme. Annex L reproduces the primary PSIP tables in
their complete form.


Master Guide Table, repeated at a
minimum rate of once every 150 ms.

System Time Table, repeated at a
minimum rate of once per second.

Rating Region Table, repeated at a

minimum rate of once each minute if
present.

Terrestrial Virtual Channel Table,
repeated at a minimum rate of once
each 400 ms.
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As detailed in Section 5, all ATSC-compatible digital broadcast television multiplexes must
carry at least the following PSIP tables:
• Master Guide Table, repeated at a minimum rate of once every 150 ms.
• System Time Table, repeated at a minimum rate of once per second.
• Rating Region Table, repeated at a minimum rate of once each minute if present.
• Terrestrial Virtual Channel Table, repeated at a minimum rate of once each 400 ms.
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This discussion is not meant to be a complete how to on PSIP implementation but an information discussion on the things to be aware off when setting up an ATSC transmission system and what things to look for in the correct implementation of PSIP.
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