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ATSC Standard-
Program and System Information Protocol for
Terrestrial Broadcast and Cable

1 SCOPE

This document defines a standard for System Information (SI) and Program Guide (PG) data
compatible with digital multiplex bit streams constructed in accordance with ISO/IEC 13818-1
(MPEG-2 Systems). The document defines the standard protocol for transmission of the relevant
data tables contained within packets carried in the Transport Stream multiplex. The protocol
defined herein is referred to as Program and System Information Protocol (PSIP).

This standard was prepared by the Advanced Television Systems Committee (ATSC)
Technology and Standards Group (TSG). The document was first approved by the members of the
ATSC on 23 December 1997. Revision A was published on 31 May 2000. Revision B to PSIP was
the result of incorporating Amendment No. 1A (12 August 2002), Amendment No. 2 (6 August
2002), and Amendment No. 3 (1 April 2002) after their approval by the full ATSC. The cover date
of A/65B was 18 March 2003. ATSC Standard A/65C was approved by the full membership on 2
January 2006. Revision A/65:2009 incorporated Amendment No. 1 (9 May 2006) and a number
of other updates and clarifications. ATSC Standard A/65:2009 was approved by the full
membership on 14 April 2009.

For an informative description of the purpose, concepts, and tables defined in this protocol,
first-time readers are encouraged to start with Annex D. In addition, a Recommended Practice on
PSIP implementation is available as ATSC document A/69, “ATSC Recommended Practice:
Program and System Information Protocol Implementation Guidelines for Broadcasters” [23]. A
companion document for receiver manufacturers is available from the Consumer Electronics
Association: “CEA-CEB12, PSIP Recommended Practice” [18].

1.1 Application

This document describes tables that shall be applicable to terrestrial (over-the-air) and cable
signals. Some PSIP tables apply to terrestrial broadcast, some apply to cable, and others apply to
both.

1.1.1 Terrestrial Broadcast
The following PSIP data shall be included in all ATSC-compliant Transport Streams to be
transmitted via terrestrial broadcast:

» The Terrestrial Virtual Channel Table (TVCT) defining, at a minimum, MPEG-2
programs embedded in the Transport Stream in which the TVCT is carried.

» The Master Guide Table (MGT) defining the type, packet identifiers, and versions for all
the other PSIP tables in this Transport Stream, except for the System Time Table (STT).

* The Rating Region Table (RRT) defining the TV parental guideline (rating information)
system referenced by any content advisory descriptor carried within the Transport Stream,
except the RRT corresponding to rating_region 0x01 (US + possessions).l

* The System Time Table (STT), defining the current date and time of day.

Page 11
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1.1.2

A service_location_descriptor for each digital virtual channel in the VCT.

The first four Event Information Tables (EIT-0, EIT-1, EIT-2, and EIT-3) describing 12
hours of events (TV programs), each with a coverage of 3 hours, and including all of the
virtual channels listed in the TVCT.

Cable

The following PSIP data shall be included in all ATSC-compliant Transport Streams to be
transmitted via cable:

The Cable Virtual Channel Table (CVCT) defining, at a minimum, the virtual channel
structure for the collection of MPEG-2 programs embedded in the Transport Stream in
which the CVCT is carried.

The Master Guide Table (MGT) defining the type, packet identifiers, and versions for all
of the other PSIP tables included in this Transport Stream except for the System Time
Table (STT).

The Rating Region Table (RRT) defining the TV parental guideline system (rating
information) referenced by any content advisory descriptor carried within the Transport
Stream, except the RRT corresponding to rating_region 0x01 (US + possessions).2

The System Time Table (STT), defining the current date and time of day.

1.2 Organization
The sections of this document are organized as follows:

Section 1 — Provides this general introduction.
Section 2 — Lists references and applicable documents.

Section 3 — Provides a definition of terms and a list of acronyms and abbreviations used
in this document.

Section 4 — Describes the data structure of the PSIP tables.

Section 5 — Describes the overall table hierarchy.

Section 6 — Describes formats for all of the PSIP tables.

Section 7 — Describes PSIP STD model.

Annex A — Describes the daylight saving time control.

Annex B — Describes the assignment of major_channel_number values for terrestrial
broadcast in the U.S.

Annex C — Describes the standard Huffman tables for text compression.

Annex D — Provides an overview of PSIP for terrestrial broadcast with application
examples.

Annex E — Describes the typical sizes of PSIP tables.

Annex F — Provides an overview of Huffman-based text compression.

Annex G — Provides an overview of the use of PSIP for cable.

1. Note: Interpretation in a receiver of the rating_region 0x01 RRT requires prior knowledge of CEA-766 [19];
therefore transmission is unnecessary.

2. Ibid.
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2 REFERENCES

2.1 Normative References
The following documents are normative references to this Standard:

[1] ATSC: “ATSC Digital Television Standard, Part 1 — Digital Television System,” Doc. A/53
Part 1:2009, Advanced Television Systems Committee, Washington, D.C. , 7 August 2009.

[2] ATSC: “ATSC Digital Television Standard, Part 2 — RF/Transmission System
Characteristics,” Doc. A/53 Part 2:2007, Advanced Television Systems Committee,
Washington, D.C., 3 January 2007.

[3] ATSC: “ATSC Digital Television Standard, Part 3 — Service Multiplex and Transport
Subsystem Characteristics,” Doc. A/53 Part 3:2009, Advanced Television Systems
Committee, Washington, D.C., 7 August 2009.

[4] ATSC: “ATSC Digital Television Standard, Part 5 — AC-3 Audio System Characteristics,”
Doc. A/53 Part 5:2007, Advanced Television Systems Committee, Washington, D.C., 3
January 2007.

[5] FIPS: “Federal Information Processing Standard, FIPS Pub 6-4, Counties and Equivalent
Entities of the U.S., Its Possessions, and Associated Areas — 90 Aug 31,” U.S. Government
Printing Office, Washington, DC 20040, http://www.itl.nist.gov/fipspubs.

[6] CEA: “Line 21 Data Services,” Doc. CEA-608-E, Consumer Electronics Association,
Arlington, VA., April 2008.

[7] CEA: “Digital Television (DTV) Closed Captioning,” Doc. CEA-708-D, Consumer
Electronics Association, Arlington, VA, August 2008.

[8] ISO: “ISO 639.2, Code for the Representation of Names of Languages — Part 2: alpha-3
code,” as maintained by the ISO 639/Joint Advisory Committee (ISO 639/JAC), http:/
www.loc.gov/standards/is0639-2/iso639jac.html.

JAC home page:http://www.loc.gov/standards/is0639-2/is0639jac.html; ISO 639.2 standard

online: http://www.loc.gov/standards/is0639-2/langhome.html.

[9] ISO/IEC 8859, Information Processing — 8-bit Single-Octet Coded Character Sets, Parts 1
through 10.

[10] ISO: “ISO/IEC 10646-1:2000, Information technology — Universal Multiple-Octet Coded
Character Set (UCS) — Part 1: Architecture and Basic Multilingual Plane.”

[11] ITU: “ITU-T Rec. H.222.0 | ISO/IEC 13818-1:2007, Information Technology — Generic
coding of moving pictures and associated audio — Part 1: systems.”

[12] ITU: “ITU-T Rec. H.262 | ISO/IEC 13818-2:2000, Information Technology — Generic
coding of moving pictures and associated audio — Part 2: video.”

[13] Unicode Consortium: “The Unicode Standard, Version 3.0,” The Unicode Consortium,
Addison-Wesley Pub., ISBN 0201616335.

[14] Unicode Consortium: “Unicode Technical Report #6, A Standard Compression Scheme for
Unicode,” Revision 3.0, 1999-11-12, The Unicode Consortium.
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[15] CFR: “U.S. Code of Federal Regulations, Title 47, Part 11, Emergency Alert System (EAS),”
U.S. Government Printing Office, Washington, DC 20040, http://wireless.fcc.gov/
index.htm?job=rules_and_regulations.

[16] CFR: “U.S. Code of Federal Regulations, Title 47, Part 73, Broadcast Radio Services,” U.S.
Government Printing Office, Washington, DC 20040, http://wireless.fcc.gov/
index.htm?job=rules and_regulations.

2.2 Informative References

[17] ATSC: “Data Broadcast Standard,” Doc. A/90, Advanced Television Systems Committee,
Washington, D.C., 26 July 2000.

[18] CEA: “PSIP Recommended Practice,” Doc. CEA-CEBI12-A, Consumer Electronics
Association, Arlington, VA, October 2003.

[19] ANSI/CEA: “U.S. and Canadian Rating Region Tables (RRT) and Content Advisory
Descriptors for Transport of Content Advisory Information Using ATSC Program and
System Information Protocol (PSIP),” Doc. ANSI/CEA-766-C, American National
Standards Institute and Consumer Electronics Association, Arlington, VA, April 2008.

[20] ISO/TEC: “ISO/IEC 11172-2:1993, Information technology — Coding of moving pictures
and associated audio for digital storage media at up to about 1.5 Mbit/s — Part 2: Video.”

[21] SCTE: “Digital Video Transmission Standard for Cable Television,” Doc. ANSI/SCTE 07
2006, Society of Cable Telecommunications Engineers, http://www.scte.org/.

[22] CFR: “U.S. Code of Federal Regulations, Title 47, Part 15, Radio Frequency Devices,” U.S.
Government Printing Office, Washington, DC 20040, http://wireless.fcc.gov/
index.htm?job=rules_and_regulations.

[23] ATSC: “Program and System Information Protocol Implementation Guidelines for
Broadcasters,” Doc. A/69, Advanced Television Systems Committee, Washington, D.C., 25
June 2002.

[24] ATSC: “Code Point Registry,” Advanced Television Systems Committee, Washington, D.C.
3 DEFINITIONS

3.1 Compliance Notation

As used in this document, “shall” denotes a mandatory provision of the standard. “Should”
denotes a provision that is recommended but not mandatory. “May” denotes a feature whose
presence does not preclude compliance, that may or may not be present at the option of the
implementer.

3.2 Acronyms and Abbreviations

The following acronyms and abbreviations are used within this specification:
ATSC — Advanced Television Systems Committee

bslbf — bit serial, leftmost bit first

BMP — basic multilingual plane

14
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CAT - Conditional Access Table

CRC - cyclic redundancy check

CVCT - Cable Virtual Channel Table

DCC - Directed Channel Change

DCCRR - DCC capable DTV reference receiver
DCCSCT - DCC Selection Code Table

DET — Data Event Table

DTV — digital television

EPG - electronic program guide

EIT — Event Information Table

EIT-E — Event Information Table in the TS-E
EMM - entitlement management message

ETM — Extended Text Message

ETT — Extended Text Table

ETT-E — Event Text Table in the TS-E

GPS — Global Positioning System

PSIP — Program and System Information Protocol
MGT — Master Guide Table

MGT-E — Master Guide Table in the TS-E

MPAA — Motion Picture Association of America
MPEG — Moving Picture Experts Group

NVOD — near video on demand

OOB - out of band

PAT — Program Association Table

PCR — Program Clock Reference

PES — Packetized Elementary Stream

PID — packet identifier

PMT - Program Map Table - The collection of all the TS_program_map_section()s.
PSIP-E — Program and System Information in the TS-E
PTC — physical transmission channel

SCTE — Society of Cable Telecommunications Engineers

SI — system information
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STD — System Target Decoder

STT — System Time Table

STT-E — System Time Table in the TS-E

rpchof — remainder polynomial coefficients, highest order first

RRT - Rating Region Table

TS — Transport Stream

TS-E — The collection of packets delivered by enhanced VSB

TS-Ea — The collection of packets delivered using one-half rate coding per A/53 Part 2 [2]
TS-Eb — The collection of packets delivered using one-quarter rate coding per A/53 Part 2 [2]
TSID — Transport Stream Identifier (digital) or Transmission Signal Identifier (analog)
TVCT - Terrestrial Virtual Channel Table

TVCT-E — Terrestrial Virtual Channel Table in the TS-E

unicode — Unicode™

UTC - Coordinated Universal Time”

uimsbf — unsigned integer, most significant bit first

VCT — Virtual Channel Table. Used in reference to either TVCT or CVCT.

3.3 Definition of Terms

The following terms are used throughout this document:

descriptor — A data structure of the format specified in ISO/IEC 13818-1 [11] Section 2.6, which
consists of descriptor_tag, descriptor_length, and a variable amount of data. The tag and length

fields are each 8 bits. The length specifies the length of data that begins immediately
following the descriptor_length field itself.

digital channel — A set of one or more digital elementary streams. See virtual channel.

event — A collection of associated program elements that have a common timeline for a defined
period. An event is equivalent to the common industry usage of “television program.” An
event may also be an analog “television program.”

instance — See table instance.
logical channel — See virtual channel.

physical channel — A generic term to refer to the each of the 6-8 MHz frequency bands where
television signals are embedded for transmission. Also known as the physical transmission
channel (PTC). One analog virtual channel fits in one PTC but multiple digital virtual
channels typically coexist in one PTC.

physical transmission channel — See physical channel.

3. Since unanimous agreement could not be achieved by the ITU on using either the English word order, CUT, or
the French word order, TUC, a compromise to use neither was reached.
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program element — A generic term for one of the elementary streams or other data streams that
may be included in a program. For example: audio, video, data, etc.

program — A collection of program elements. Program elements may be elementary streams.
Program elements need not have any defined time base; those that do have a common time
base are intended for synchronized presentation. The term program is also commonly used in
the context of a “television program” such as a scheduled daily news broadcast. In this
specification the term “event” is used to refer to a “television program” to avoid ambiguity.

region — As used in this document, a region is a geographical area consisting of one or more
countries.

section — A data structure comprising a portion of an ISO/IEC 13818-1 defined table, such as the
Program Association Table (PAT), Conditional Access Table (CAT), or Program Map Table
(PMT). All sections begin with the table_id and end with the CRC_32 field, and their starting
points within a packet payload are indicated by the pointer_field mechanism defined in the ISO/
IEC 13818-1 International Standard [11].

stream — An ordered series of bytes. The usual context for the term stream is the series of bytes
extracted from Transport Stream packet payloads which have a common unique PID value
(e.g., video PES packets or Program Map Table sections).

table — The collection of re-assembled sections bearing a common table_id and version number?.

table instance — Tables are identified by the table_id field. However, in cases such as the Event
Information Table, several instances of a table are defined simultaneously. All instances are
conveyed in Transport Stream packets of the same PID value and have the same table_id field
value. Each instance has a different table_id_extension value. The term table_id_extension is the
generic label for the field per Table 4.1; it is renamed as appropriate for specific tables.

virtual channel — A virtual channel is the designation, usually a number, that is recognized by the
user as the single entity that will provide access to an analog TV program or a set of one or
more digital elementary streams. It is called “virtual” because its identification (name and
number) may be defined independently from its physical location. Examples of virtual
channels are: digital radio (audio only), a typical analog TV channel, a typical digital TV
channel (composed of one audio and one video stream), multi-visual digital channels
(composed of several video streams and one or more audio tracks), or a data broadcast channel
(composed of one or more data streams). In the case of an analog TV channel, the virtual
channel designation will link to a specific physical transmission channel. In the case of a
digital TV channel, the virtual channel designation will link both to the physical transmission
channel and to the particular video and audio streams within that physical transmission
channel.

3.4 Section and Data Structure Syntax Notation

This document contains symbolic references to syntactic elements. These references are
typographically distinguished by the use of a different font (e.g., restricted), may contain the

4. Note that this definition of table constrains version-number to apply to the collection of sections as contrasted to
each section.
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underscore character (e.g., sequence_end_code) and may consist of character strings that are not
English words (e.g., dynrng).

The formats of sections and data structures in this document are described using a C-like
notational method employed in ISO/IEC 13818-1 [11].

4 DATA STRUCTURE
This section describes the data structure common to all PSIP tables.

4.1 Table Format

Tables defined in this Standard are derived from the “long” form of the MPEG-2 private_section
defined in Sections 2.4.4.10 and 2.4.4.11 of ISO/IEC 13818-1 [11]. The table format common to
all PSIP tables is given in Table 4.1. An additional field, protocol version, has been added as a
consistent first byte of every PSIP table section.

Table 4.1 Generic Table Format Used in PSIP

Syntax No. of Bits Format

PSIP_section() {
table_id 8 uimsbf
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 171
section_length 12 uimsbf
table_id_extension 16 uimsbf
reserved 2 171
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
protocol_version 8 uimsbf
PSIP_table_data() *
CRC_32 32 rpchof

}

table_id — The value of this 8-bit field shall identify the PSIP Table to which this section belongs.
Tables defined in this PSIP Standard, and any created in other ATSC Standards are considered
“private” with respect to ISO/IEC 13818-1 [11] and standard with respect to other ATSC
Standards. Table 4.2 lists Table ID ranges and values.
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Table 4.2 Table ID Ranges and Values (Informative)

Table ID Tables PID Ref.
Value (hex)

ISO/IEC 13818-1 Sections:

0x00 Program Association Table (PAT) 0x0000 Ref. [11]
0x01 Conditional Access Table (CAT) 0x0001 Ref. [11]
0x02 Program Table (PMT) per PAT Ref. [11]
0x03-0x3F [ISO reserved]

User Private Sections:
0x40-0xBF \ [User Private] ‘ ‘
Other Documents:

0xC0-0xC6 ‘ [ATSC coordinated values which are defined in other standards.] ‘ ‘

PSIP Tables:

0xC7 Master Guide Table (MGT) Ox1FFB Sec.6.2
0xC8 Terrestrial Virtual Channel Table (TVCT) 0x1FFB Sec.6.3.1
0xC9 Cable Virtual Channel Table (CVCT) Ox1FFB |Sec.6.3.2
0xCA Rating Region Table (RRT) Ox1FFB Sec.6.4
0xCB Event Information Table (EIT) per MGT |Sec.6.5
0xCC Extended Text Table (ETT) per MGT |Sec.6.6
0xCD System Time Table (STT) Ox1FFB Sec.6.1
0xCE-0xD2 [ATSC coordinated values which are defined in other standards.]

0xD3 Directed Channel Change Table (DCCT) Ox1FFB  |Sec.6.7
0xD4 Directed Channel Change Selection Code Table (DCCSCT) Ox1FFB Sec.6.8
0xD5-0xDF [ATSC coordinated values which are defined in other standards.]

OxE0-OxE5 [Used in other systems]

O0xE6-OxFE [Reserved for future ATSC use]

section_syntax_indicator — This 1-bit field shall be set to ‘1’ to always indicate the “long” form of
the MPEG-2 private_section table.

private_indicator — This 1-bit field shall be set to ‘1°.

private_section_length — A 12-bit field. It specifies the number of remaining bytes in the private
section immediately following this field up to and including the CRC_32 field. The value in
this field shall not exceed 4093 (0xFFD).

table_id_extension — This is a 16-bit field and is table-dependent. It shall be considered to be
logically part of the table_id field providing the scope for the remaining fields.

version_number — This 5-bit field is the version number of the PSIP_section. The version_number shall
be incremented by 1 modulo 32 when a change in the information carried within the
PSIP_section occurs. When the current_next_indicator is set to ‘0’, then the version_number shall be
that of the next applicable PSIP_section with the same table_id, table_id_extension, and
section_number.

current_next_indicator — A 1-bit field, which when set to ‘1’ indicates that the PSIP_section sent is
currently applicable. When the current_next_indicator is set to ‘1°, then the version_number shall be
that of the currently applicable PSIP_section. When the bit is set to ‘0’ it indicates that the

19



Advanced Television Systems Committee Document A/65:2009

PSIP_section sent is not yet applicable and shall be the next PSIP_section with the same
section_number, table_id_extension, and table_id to become valid.

section_number — This 8-bit field gives the number of the PSIP_section. The section_number of the first
section in a PSIP table shall be 0x00. The section_number shall be incremented by 1 with each
additional section in PSIP table. The scope of the section_number shall be defined by the table_id
and table_id_extension. That is, for each PSIP table and value of the table_id_extension field, there
is the potential for the full range of section_number values.

last_section_number — This 8-bit field specifies the number of the last section (that is, the section
with the highest section_number) of the PSIP table of which this section is a part. Its scope is the
same as for the section_number field.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
protocol_version may be used by a future version of this standard to indicate structurally different
tables.

CRc_32 — This is a 32-bit field that contains the CRC value that gives a zero output of the registers
in the decoder defined in ISO/IEC 13818-1[11], Annex A after processing the entire private
section.

Note that individual PSIP tables defined in this standard may further constrain the above
fields. But when not further constrained in each table, the above semantics shall apply.

4.2 Extensibility

The PSIP protocol describes a number of tables conveying system information and content guide
data structures. The standard is designed to be extensible via the following mechanisms:

Reserved fields — Fields in this standard marked reserved shall be reserved for use either when
revising this standard, or when another standard is issued that builds upon this one. See
Section 4.4.

Standard table types — As indicated in Table 4.2, table_id values in the range 0xCE to 0xD2, 0xD5
to 0xDF and 0xE6-0xFE shall be reserved for use either when revising this PSIP Standard, or
when another standard is issued.

Protocol version field — Future substantive structural modifications shall be accommodated by
defining different protocol version numbers. Backwards compatible additions or
modifications may be added without incrementing the protocol version number.

Table length extensions — Future amendments to this standard may include new fields at the ends
of certain tables. Tables that may be extensible in this way include those in which the last byte
of the field just preceding the CRC may be determined without use of the section_length field.
Such an extension is a backwards compatible addition.

Descriptor length extensions — Future amendments to this standard may include new fields at the
ends of certain descriptors. Descriptors extensible in this way include those in which the last
byte of the last currently defined field may be determined without the use of the
descriptor_length field.
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New descriptor types— Future amendments to this standard may define new types of descriptors
not recognized or supported by existing receiving devices. A descriptor whose descriptor_tag
identifies a type not recognized by a particular receiver is expected to be ignored. Descriptors
can be included in certain specified places within PSIP tables, subject to certain restrictions
(see Table 6.25). Descriptors may be used to extend data represented as fixed fields within the
tables. They make the protocol very flexible since they can be included only as needed. New
descriptor types can be standardized and included without affecting receivers that have not
been designed to recognize and process the new types.

4.3 User Private Ranges

Certain fields in this standard are defined to include “user private” ranges:
* table_id values in the range 0x40 through 0xBF
*  MGT table_type values in the range 0x0400 through OxOFFF

Table sections with table_id values in the user private range (0x40 through 0xBF) shall not
appear in transport packets identified with the base PID PID value (0x1FFB), the base_PID-E PID
value (OxlFF9)5 , or the STT_PID_E value (Ox1FF8). The MGT and the MGT-E may refer to private
table sections with any value of table_id including values in the user private range. Refer to Section
6.2 for a discussion of the use of the MPEG-2 Registration Descriptor in the MGT. Refer to
Section 6.11.1 for discussion and constraints that apply to the MGT-E.

4.4 Reserved Fields

reserved — Fields in this PSIP Standard marked “reserved” shall not be assigned by the user, but
shall be available for future use. Decoders are expected to disregard reserved fields for which
no definition exists that is known to that unit. Each bit in the fields marked “reserved” shall be
set to one until such time as it is defined and supported.

5 TABLE HIERARCHY AND STRUCTURE REQUIREMENTS

The Program and System Information Protocol (PSIP) is a collection of hierarchically arranged
tables for describing system information and program guide data. These tables are packetized and
multiplexed according to the transport protocol detailed in ISO/IEC 13818-1[11].

The base PID (base_PID) is an explicitly defined value (0x1FFB) used to identify the TS packets
for the following tables for terrestrial and cable systems®:

* The System Time Table (STT)

* Master Guide Table (MGT)

» Rating Region Table (RRT)

» Virtual Channel Table (VCT)

» The optional Directed Channel Change Table (DCCT)

* The optional Directed Channel Change Selection Code Table (DCCSCT)

5. Other restrictions on use of PID values exist in A/53 Part 3 [3] Section 6.9.

6. The ATSC DTV Standards do not define a Network Information Table (NIT) as specified in MPEG-2 Systems.
The use of program_number 0x0000 in the PAT to point to the PSIP base_PID (0x1FFB) should be avoided as
MPEG-2 Systems reserves this value for the network_PID, which in turn is used to identify the TS packets of a
NIT. See A/53 Part 3 [3] for further details.
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Figure 5.1 Table hierarchy for the Program and System Information Protocol (PSIP).

Several Event Information Tables (EIT) are also part of the PSIP data structures, with their
PIDs explicitly defined in the MGT. Figure 5.1 illustrates the relations between these elements.

As the name indicates, the System Time Table (STT) carries time information needed for any
application requiring synchronization. The Rating Region Table (RRT) defines rating tables valid
for different regions or countries. The Master Guide Table (MGT) defines sizes, PIDs, and version
numbers for all of the relevant tables. The Virtual Channel Table (VCT) actually exists in two
versions: one for terrestrial and a second one for cable applications. Its purpose is to tabulate
virtual channel attributes required for navigation and tuning. The terrestrial and cable versions are
similar in structure, with the latter redefining the semantics of some fields pertinent to cable
operations. The optional Directed Channel Change Table carries requests for a receiver to switch
to specified virtual channels at specified times under specified circumstances. The optional
Directed Channel Change Selection Code Table permits extension of the basic genre category and
location code tables defined here.

Each of the Event Information Tables (EITs) lists TV programs (events) for the virtual
channels described in the VCT. The EITs are sequentially and chronologically organized from

22



Program and System Information Protocol for Terrestrial Broadcast and Cable 14 April 2009

MGT ——_——p
PID-X PID-Y PID-Z
PID-V
y A J Y
ETT-0 ETT-1 ETT-2
ETT-V text message text message text message
for EIT-0 for EIT-1 for EIT-2
text message

for VCT

Figure 5.2 Extended Text Tables (ETTs) defined to carry text messages for describing virtual
channels and events.

EIT-0 to EIT-127. The first table (EIT-0) corresponds to the currently valid list of events. The
second table (EIT-1) corresponds to the next time window, and so on.

During remultiplexing, EIT tables which originally existed in separate Transport Streams may
be multiplexed into a common Transport Stream or vice-versa. For this reason, it is very
convenient to synchronize the start times and durations of the EITs. Consequently, the next three
synchronization rules shall be followed when EIT tables are prepared.

* Requirement 1: Each EIT shall have a duration of 3 hours.

* Requirement 2: Start times for EITs are restricted to 0:00 (midnight), 3:00, 6:00, 9:00,

12:00 (noon), 15:00, 18:00 and 21:00. All of these times are UTC.

* Requirement 3: EIT-0 lists all of the available events for the current 3-hour time segment.
EIT-1 lists all of the available events for the next 3-hour time segment, and likewise, non-
overlapping sequential time windows are allocated for all of the other EITs.

For example, a broadcast group operating in the Eastern time zone of the U.S. at 15:30 EDT
(19:30 UTC) is required to carry EIT-0 describing events from 14:00 to 17:00 EDT (18:00 to
21:00 in UTC time) plus EIT-1, EIT-2, and EIT-3 covering the next 9-hour interval between 17:00
to 2:00 EDT. At 17:00 EDT, the first table, EIT-0, will be obsolete while EIT-1 will still be valid.
At this time, simply by shifting the listed PID values in the MGT, EIT-1 becomes EIT-0 and EIT-2
becomes EIT-1. Updating tables then becomes a process of shifting the list of PIDs in the MGT
and their corresponding version numbers. However, updates and/or corrections to the information
in the EITs may be performed at any time since the decoder monitors the MGT continuously,
where the most current copy of the version number is maintained. Updates and/or corrections to
the EIT (other than shifting) shall be signaled by increasing the version number by one.

Besides listing the PIDs for all of the EITs, the Master Guide Table (MGT) also lists a set of
PIDs for Extended Text Tables (ETTs). The ETTs carry relatively long text messages for
describing events and virtual channels. Each EIT has either zero or one associated ETT. Similarly,
The VCT has either zero or one associated ETT. Figure 5.2 illustrates the concept.

5.1 Requirements for Terrestrial Broadcast
The rules governing the transport of PSIP tables for terrestrial broadcast are:
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Requirement 4: Every digital Transport Stream in terrestrial broadcast shall include the
STT, the TVCT, the MGT, and the first four Event Information Tables (EIT-0, EIT-1, EIT-2
and EIT—3)7. The CVCT, all of the other EITs and the whole collection of ETTs may be
present but are not required. An RRT defining the rating system for a given region shall be
included in the TS if any content_advisory_descriptor in use refers to that region, unless that
region has explicit standards that define the rating system and the meaning of the values in
the content_advisory_descriptor.

Requirement 4E: When there is a service of service_type 0x02, service_type 0x03, or
service_type 0x06 in the digital Transport Stream delivered via E-VSB (per A/53 Part 2 [2])
the transmission shall include the STT-E, TVCT-E, the MGT-E, and should include the
first Event Information Table (EIT-0-E).

Requirement S5: The PSIP tables shall describe all of the digital channels multiplexed in
the Transport Stream. For convenience, the tables may optionally include information
about analog channels as well as other digital channels available in different Transport
Streams.

Requirement SE: The PSIP-E tables shall describe all services of service_type 0x02,
service_type 0x03, or service_type 0x06 delivered via E-VSB (per A/53 Part 2 [2]).

5.2 Requirements for Cable
The rules governing the transport of PSIP tables for cable are:

Requirement 6: The required tables for a cable system are: the STT,either the CVCT or
the TVCT, and the MGT. For any region that makes use of the capability to change the
RRT, that RRT shall be included in the TS if any content_advisory_descriptor in use refers to
that region. An RRT defining the rating system for a given region shall be included in the
TS if any content_advisory_descriptor in use refers to that region, unless that region has
explicit standards that define the rating system and the meaning of the values in the
content_advisory_descriptor.

Requirement 7: The PSIP tables shall describe all of the digital channels multiplexed in
the Transport Stream. For convenience, the tables may optionally include information
about analog channels as well as other digital channels available in different Transport
Streams.

6 SPECIFICATIONS

This section describes the bit stream syntax and semantics for the System Time Table (STT),
Master Guide table (MGT), Virtual Channel Table (VCT), Rating Region Table (RRT), Event
Information Table (EIT), Extended Text Table (ETT), the optional Directed Channel Change
Table (DCCT), the optional Directed Channel Change Selection Code Table (DCCSCT), core
descriptors, and the multiple string structure.

6.1 System Time Table (STT)
The System Time Table provides the current date and time of day information.

The following constraints apply to the Transport Stream packet carrying the STT:

PID for STT shall have the value Ox1FFB (base_PID)

7.

Exception: test signals may or may not be included in EIT/ETT data.
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* transport_scrambling_control bits shall have the value ‘00’
*  adaptation_field_control bits shall have the value ‘01’
The bit stream syntax for the System Time Table shall be as shown in Table 6.1.

Table 6.1 Bit Stream Syntax for the System Time Table

Syntax No. of Bits Format
system_time_table_section() {
table_id 8 0xCD
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 171’
section_length 12 uimsbf
table_id_extension 16 0x0000
reserved 2 171’
version_number 5 ‘00000’
current_next_indicator 1 1’
section_number 8 0x00
last_section_number 8 0x00
protocol_version 8 uimsbf
system_time 32 uimsbf
GPS_UTC_offset 8 uimsbf
daylight_saving 16 uimsbf
for (i=0; i<N;i++) {
descriptor()
}
CRC_32 32 rpchof
}

table_id — This is an 8-bit field, which shall be set to 0xCD, identifying this table as the System
Time Table.

section_syntax_indicator — This 1-bit field shall be set to ‘1°. It denotes that the section follows the
generic section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to ‘1°.

section_length — 12-bit field specifying the number of remaining bytes in this section immediately
following the section_length field up to the end of the section. The value of the section_length shall
be no larger than 1021.

table_id_extension — This 16-bit field shall be set to 0x0000.
version_number — This 5-bit field shall have a value of zero.

current_next_indicator — This 1-bit indicator is always set to ‘1’ for an STT section; the STT sent is
always currently applicable.

section_number — The value of this 8-bit field shall always be 0x00 (this table is only one section
long).
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last_section_number — The value of this 8-bit field shall always be 0x00.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
protocol_version may be used by a future version of this standard to indicate structurally different
tables.

system_time — A 32-bit unsigned integer quantity representing the current system time as the
number of GPS seconds since 00:00:00 UTC, 6 January 1980. The count of GPS seconds and
leap second count shall be accurate and correct to within plus or minus one second, for a direct
main broadcast signal RF receiving device, as timed at the arrival in the decoder of the
Transport Stream packet carrying the last byte of the CRC. The STT seconds count should be
set to the next second and sent approximately 2T milliseconds before the seconds count is due
to increment, where T represents the average number of milliseconds between TS packets
identified with the SI base_PID (0x1FFB). If one or more translators and/or repeaters are in the
RF delivery path that introduce processing delays that impact the overall STT timing accuracy,
the STT timing should be adjusted in the translated/repeated signal.

GPS_UTC_offset — An 8-bit unsigned integer that defines the current offset in whole seconds
between GPS and UTC time standards. To convert GPS time to UTC, the GPS_UTC_offset is
subtracted from GPS time. Whenever the International Bureau of Weights and Measures
decides that the current offset is too far in error, an additional leap second may be added (or
subtracted), and the GPS_UTC _offset will reflect the change.

daylight_saving — Daylight Saving Time Control bytes. Refer to Annex A for the use of these two
bytes.

descriptor() — Zero or more descriptors, as appropriate, may be included.

CRC_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO/IEC 13818-1 [11] after processing the
entire System Time Table section.

6.2 Master Guide Table (MGT)
The MGT lists version numbers, length in bytes, and PIDs for all of the PSIP tables with the
exception of the STT which works independently from the other tables.

The Master Guide Table is carried in a single section with table ID 0xC7, and obeys the syntax
and semantics given in Section 4. The following constraints apply to the Transport Stream packet
(or packets) carrying the MGT:

* PID for MGT shall have the value Ox1FFB (base_PID)

* transport_scrambling_control bits shall have the value ‘00’

*  adaptation_field_control bits shall have the value ‘01’

*  payload_unit_start_indicator of the Transport Stream packet carrying the table_id field of the
MGT section shall be 1 (first Transport Stream packet of the section)

* pointer_field of the Transport Stream packet carrying the table_id field of the MGT section
shall have the value 0x00 (section starts immediately after the pointer_field)

The MGT provides the version_number field of tables it references. For purposes of duplicate
detection, the version_number shall be processed in accordance with the MPEG-2 definition of the
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scope of that field. If the version_number of a table transported in transport packets with a given
table_type_PID value changes, that table may be assumed to be changed.

For the EIT and ETT tables, the table_type version_number given in the MGT must not be
interpreted as the table version for the associated timeslot. Refer to Annex D Section D8 for a
discussion of this important distinction.

The MGT may refer to private table sections: those with the table_type field set to a value in the
user private range (0x0400 through OxOFFF). The table_type is the only semantic element in the
MGT that has a user private range. When a table_type in the private range is present, an MPEG-2
registration_descriptor() (MRD) in accordance with Section 2.6.8 of ISO/IEC 13818-1 [11] shall be
present to identify the entity defining the private table type. Usage rules for the MRD are
specified in Section 6.2.1 through 6.2.3. User private tables shall not be placed into transport
packets with the PID value equal to the SI base_PID (Ox1FFB).

The bit stream syntax for the Master Guide Table shall be as shown in Table 6.2.
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Table 6.2 Bit Stream Syntax for the Master Guide Table

Syntax No. of Bits Format
master_guide_table_section() {
table_id 8 0xC7
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 11’
section_length 12 uimsbf
table_id_extension 16 0x0000
reserved 2 11’
version_number 5 uimsbf
current_next_indicator 1 1’
section_number 8 0x00
last_section_number 8 0x00
protocol_version 8 uimsbf
tables_defined 16 uimsbf
for (i=0; i< tables_defined;i++) {
table_type 16 uimsbf
reserved 3 1171
table_type_PID 13 uimsbf
reserved 3 1171
table_type_version_number 5 uimsbf
number_bytes 32 uimsbf
reserved 4 1117
table_type_descriptors_length 12 uimsbf
for (k=0; k<N;k++) {
descriptor()
}
}
reserved 4 1117
descriptors_length 12 uimsbf
for (i=0; i<N;l++) {
descriptor()
}
CRC_32 32 rpchof
}

table_id — This is an 8-bit field which shall be set to 0xC7, identifying this table as the Master
Guide Table.

section_syntax_indicator — This 1-bit field shall be set to “1°. It denotes that the section follows the
generic section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to ‘1°.
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section_length — 12-bit field specifying the number of remaining bytes in this section immediately
following the section_length field up to the end of the section. The value of the section_length shall
be no larger than 4093.

table_id_extension — This 16-bit field shall be set to 0x0000.

version_number — This 5-bit field is the version number of MGT. The version number shall be
incremented by 1 modulo 32 when any field in the table_types defined in the loop below or the
MGT itself changes.

current_next_indicator — This 1-bit indicator is always set to ‘1’ for the MGT section; the MGT
sent is always currently applicable.

section_number — The value of this 8-bit field shall always be 0x00 (this table is only one section
long).

last_section_number — The value of this 8-bit field shall always be 0x00.

protocol_version — An 8-bit unsigned integer field whose function shall be to allow, in the future,
this table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
protocol_version may be used by a future version of this standard to indicate structurally different
tables.

tables_defined — This 16-bit unsigned has a range of 6 — 370 (for terrestrial) and 2 — 370 for cable.

table_type — This 16-bit unsigned integer specifies the type of table. The values shall be as
specified in Table 6.3.

Table 6.3 Table Types
table_type Meaning
0x0000 Terrestrial VCT with current_next_indicator="1’
0x0001 Terrestrial VCT with current_next_indicator="0’
0x0002 Cable VCT with current_next_indicator="1’
0x0003 Cable VCT with current_next_indicator="0’
0x0004 Channel ETT
0x0005 DCCSCT

0x0006-0x00FF | [Reserved for future ATSC use]
0x0100-0x017F | EIT-0 to EIT-127
0x0180-0x01FF | [Reserved for future ATSC use]
0x0200-0x027F |Event ETT-0 to event ETT-127
0x0280-0x0300 |[Reserved for future ATSC use]
0x0301-0x03FF | RRT with rating_region 1-255
0x0400-0xOFFF |[User private]

0x1000-0x13FF |[Reserved for future ATSC use]
0x1400-0x14FF |DCCT with dcc_id 0x00 — OxFF
0x1500-O0xFFFF |[Reserved for future ATSC use]

table_type_PID — This 13-bit field specifies the PID for the table_type described in the loop.
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table_type_version_number — This 5-bit field reflects the version number of the table_type described
in the loop. The value of this field shall be the same as the version_number entered in the
corresponding fields of tables and table instances. For example, the value of this field for EIT-
3 will be the same as that of the version_number that appears in the actual EIT-3. The version
number for the next VCT (current_next_indicator = ‘0’) shall be one unit more (modulo 32) than
the version number for the current VCT (current_next_indicator = ‘17).

number_bytes — This 32-bit unsigned integer field indicates the total number of bytes used for the
table_type described in the loop.

table_type_descriptors_length — Total length of the descriptors for the table type described in the
loop (in bytes).

descriptor() — Zero or more descriptors, as appropriate, may be included.
descriptors_length — Total length of the MGT descriptor list that follows (in bytes).

CRC_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO/IEC 13818-1 [11] after processing the
entire Master Guide Table section.

6.2.1 Descriptors in the MGT Outer Loop

An MPEG-2 registration_descriptor() in accordance with Section 2.6.8 of ISO/IEC 13818-1 [11] may
be placed in the descriptors_length “for” loop in the MGT (the “for” loop following the
descriptors_length field). When used in this location, the scope of the MRD is all the user private
table types referenced in the MGT. At most one MRD shall appear in the descriptors_length “for”
loop.

6.2.2 Descriptors in the MGT Inner Loop

MPEG-2 registration_descriptor()s may be placed in the table_type descriptors_length “for” loop of the
MGT (the “for” loop following the table_type descriptors_length field). When used in this location,
the scope of the MRD is the individual table type being described in that iteration of the
table_type_descriptors_length ~ “for” loop. At most one MRD shall appear in any
table_type_descriptors_length “for” loop.

6.2.3 Descriptor Precedence

When MRDs are found at both levels (descriptors_length “for” loop and table_type_descriptors_length
“for” loop), then the MRD at the table_type_descriptors_length “for” loop shall further refine the
meaning of the identification provided at the descriptors_length “for” loop level (i.e., assume the
characteristics set by the higher level MRD and add additional characteristics).

6.3 Virtual Channel Table (VCT)

The Virtual Channel Table (VCT) contains a list of attributes for virtual channels carried in the
Transport Stream. Any changes in the virtual channel structure shall be conveyed with a new
version number. The basic information contained in the VCT table body includes Transport
Stream ID, channel number (major and minor), short channel name, program number, access
controlled flag, location field for extended text messages, and service type. Additional
information may be carried by descriptors which may be placed in the descriptor loop after the
basic information.
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The Virtual Channel Table may be segmented into as many as 256 sections. One section may
contain information for several virtual channels, but the information for one virtual channel shall
not be segmented and put into two or more sections. Thus for each section, the first field after
protocol_version shall be num_channels_in_section.

Each virtual channel is associated with a program_number. Every program element associated
with that program_number shall be considered to be a part of that virtual channel.

6.3.1 Terrestrial Virtual Channel Table
The Terrestrial Virtual Channel Table is carried in private sections with table_id 0xC8, and obeys
the syntax and semantics given in Section 4. The following constraints apply to the Transport
Stream packets carrying the VCT sections:

* PID for Terrestrial VCT shall have the value Ox1FFB (base_PID)

* transport_scrambling_control bits shall have the value ‘00’

*  adaptation_field_control bits shall have the value ‘01’
The bit stream syntax for the Terrestrial Virtual Channel Table shall be as shown in Table 6.4.
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Table 6.4 Bit Stream Syntax for the Terrestrial Virtual Channel Table

for (j=0; j<N; j++) {
additional_descriptor()

32

Syntax No. of Bits Format
terrestrial_virtual_channel_table_section() {
table_id 8 0xC8
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 11’
section_length 12 uimsbf
transport_stream_id 16 uimsbf
reserved 2 11’
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
protocol_version 8 uimsbf
num_channels_in_section 8 uimsbf
for (i=0; i< num_channels_in_section; i++) {
short_name 716 uimsbf
reserved 4 1111’
major_channel_number 10 uimsbf
minor_channel_number 10 uimsbf
modulation_mode 8 uimsbf
carrier_frequency 32 uimsbf
channel_TSID 16 uimsbf
program_number 16 uimsbf
ETM_location 2 uimsbf
access_controlled 1 bslbf
hidden 1 bslbf
reserved 2 11’
hide_guide 1 bslbf
reserved 3 111’
service_type 6 uimsbf
source_id 16 uimsbf
reserved 6 1111171
descriptors_length 10 uimsbf
for (i=0; i<N; i++) {
descriptor()
}
}
reserved 6 1111171
additional_descriptors_length 10 uimsbf
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Table 6.4 Bit Stream Syntax for the Terrestrial Virtual Channel Table
CRC_32 32

}

rpchof ‘

table_id — An 8-bit unsigned integer number that indicates the type of table section being defined
here. For the terrestrial_virtual_channel_table_section(), the table_id shall be 0xCS8.

section_syntax_indicator — The section_syntax_indicator is a one-bit field which shall be set to ‘1’ for
the terrestrial_virtual_channel_table_section().

private_indicator — This 1-bit field shall be set to “1°.

section_length — This is a twelve bit field, the first two bits of which shall be ‘00’. It specifies the
number of bytes of the section, starting immediately following the section_length field, and
including the CRC. The value in this field shall not exceed 1021.

transport_stream_id — The 16-bit MPEG-2 Transport Stream ID, as it appears in the Program
Association Table (PAT) identified by a PID value of zero for this multiplex. The
transport_stream_id distinguishes this Terrestrial Virtual Channel Table from others that may be
broadcast in different PTCs.

version_number — This 5 bit field is the version number of the Virtual Channel Table. For the
current VCT (current_next_indicator = ‘1°), the version number shall be incremented by 1
whenever the definition of the current VCT changes. Upon reaching the value 31, it wraps
around to 0. For the next VCT (current_next_indicator = ‘0’), the version number shall be one unit
more than that of the current VCT (also in modulo 32 arithmetic). In any case, the value of the
version_number shall be identical to that of the corresponding entries in the MGT.

current_next_indicator — A one-bit indicator, which when set to ‘1’ indicates that the Virtual
Channel Table sent is currently applicable. When the bit is set to ‘0’, it indicates that the table
sent is not yet applicable and shall be the next table to become valid. This standard imposes no
requirement that “next” tables (those with current_next_indicator set to ‘0’) must be sent. An
update to the currently applicable table shall be signaled by incrementing the version_number
field.

Informative note: It is inadvisable to deliver “next” tables far in advance of their
use, because the complexity of the process necessary to make a change to either
current or next is significantly increased. Transmission of a “next” table may be
helpful when the table is so large it requires multiple sections for delivery. For
tables small enough to fit into one section, use of “next” tables is deprecated
(strongly discouraged).

section_number — This 8 bit field gives the number of this section. The section_number of the first
section in the Terrestrial Virtual Channel Table shall be 0x00. It shall be incremented by one
with each additional section in the Terrestrial Virtual Channel Table.

last_section_number — This 8 bit field specifies the number of the last section (that is, the section
with the highest section_number) of the complete Terrestrial Virtual Channel Table.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
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protocol_version may be used by a future version of this standard to indicate structurally different
tables.

num_channels_in_section — This 8 bit field specifies the number of virtual channels in this VCT
section. The number is limited by the section length.

short_name — The name of the virtual channel, represented as a sequence of one to seven 16-bit
code values interpreted in accordance with the UTF-16 representation of Unicode character
data. If the length of the name requires fewer than seven 16-bit code values, this field shall be
padded out to seven 16-bit code values using the Unicode NUL character (0x0000). Unicode
character data shall conform to The Unicode Standard, Version 3.0 [13]. The UTF-16
representation of Unicode character data is in accordance with that defined by [13], which is
identical to that defined by ISO/IEC 10646-1:2000 Annex C [10].

major_channel_number — A 10-bit number that represents the “major” channel number associated
with the virtual channel being defined in this iteration of the “for” loop. Each virtual channel
shall be associated with a major and a minor channel number. The major channel number,
along with the minor channel number, act as the user’s reference number for the virtual
channel. The major_channel_number shall be between 1 and 99. The value of major_channel_number
shall be set such that in no case is a major_channel_number/ minor_channel_number pair duplicated
within the TVCT. For major_channel_number assignments in the U.S., refer to Annex B.

minor_channel_number — A 10-bit number in the range 0 to 999 that represents the “minor” or
“sub”- channel number. This field, together with major_channel_number, performs as a two-part
channel number, where minor_channel_number represents the second or right-hand part of the
number. When the service_type is analog television, minor_channel_number shall be set to 0.
Services whose service_type 1S ATSC_digital_television, ATSC_audio_only, Or unassociated/
small_screen_service shall use minor numbers between 1 and 99. The value of
minor_channel_number shall be set such that in no case 1S a major_channel_number/
minor_channel_number pair duplicated within the TVCT. For other types of services, such as data
broadcasting, valid minor virtual channel numbers are between 1 and 999.

modulation_mode — An 8-bit unsigned integer number that indicates the modulation mode for the
transmitted carrier associated with this virtual channel. Values of modulation_mode shall be as
defined in Table 6.5. For digital signals, the standard values for modulation mode (values
below 0x80) indicate transport framing structure, channel coding, interleaving, channel
modulation, forward error correction, symbol rate, and other transmission-related parameters,
by means of a reference to an appropriate standard. The modulation_mode field shall be
disregarded for inactive channels.
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Table 6.5 Modulation Modes

modulation_mode Meaning

0x00 [Reserved]

0x01 Analog — The virtual channel is modulated using standard analog methods for analog
television.

0x02 SCTE_mode_1 — The virtual channel has a symbol rate of 5.057 Msps, transmitted in
accordance with ANSI/SCTE 07 [21] (Mode 1). Typically, mode 1 will be used for 64-QAM.

0x03 SCTE_mode_2 — The virtual channel has a symbol rate of 5.361 Msps, transmitted in
accordance with ANSI/SCTE 07 [21] (Mode 2). Typically, mode 2 will be used for 256-QAM.

0x04 ATSC (8 VSB) — The virtual channel uses the 8-VSB modulation method conforming to A/53
Part 2 [2].

0x05 ATSC (16 VSB) — The virtual channel uses the 16-VSB modulation method conforming to
A/53 Part 2 [2].

0x06-0x7F [Reserved for future use by ATSC]

0x80-0xFF [User Private]

carrier_frequency — The recommended value for these 32 bits is zero. Use of this field to identify
carrier frequency is allowed, but is deprecated.

Informative note: The receiver is expected to record the TSID value as indicated in
the PAT of each digital Transport Stream and make note of the frequency used to
tune it. In the case of an analog waveform, the analog TSID value carried in the
VBI is recorded. The value of channel_TSID given in the VCT is matched against

TSID values to form the association between PSIP data and transmitted content.

channel_TSID — A 16-bit unsigned integer field in the range 0x0000 to OxFFFF that represents the

MPEG-2 Transport Stream ID associated with the Transport Stream carrying the MPEG-2
program referenced by this virtual channel®. For inactive channels, channel_TSID shall represent
the ID of the Transport Stream that will carry the service when it becomes active. The receiver
is expected to use the channel_TSID to verify that any received Transport Stream is actually the
desired multiplex. For analog channels (service_type 0x01), channel_TSID shall indicate the value
of the analog TSID included in the VBI of the NTSC signal. Refer to Annex D Section 9 for a
discussion on use of the analog TSID.

program_number — A 16-bit unsigned integer number that associates the virtual channel being

defined here with the MPEG-2 PROGRAM ASSOCIATION and TS PROGRAM MAP
tables. For virtual channels representing analog services, a value of OXFFFF shall be specified
for program_number. For inactive channels (those not currently present in the Transport Stream),
program_number shall be set to zero. This number shall not be interpreted as pointing to a
Program Map Table entry.

ETM_location — This 2-bit field specifies the existence and the location of an Extended Text

Message (ETM) and shall be as defined in Table 6.6.

Informative note: A registration authority for each region assigns TSID values, for both analog and digital
signals. Contact ATSC for the name of the registration authority applicable to a specific region of interest.
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Table 6.6 ETM Location
ETM_location Meaning
‘00’ No ETM
01’ ETM located in the PTC carrying this PSIP
10’ ETM located in the PTC specified by the channel_TSID
11’ [Reserved for future ATSC use]

access_controlled — A 1-bit Boolean flag that indicates, when set, that the events associated with
this virtual channel may be access controlled. When the flag is set to ‘0’°, event access is not
restricted.

hidden — A 1-bit Boolean flag that indicates, when set, that the virtual channel is not accessed by
the user by direct entry of the virtual channel number. Hidden virtual channels are skipped
when the user is channel surfing, and appear as if undefined, if accessed by direct channel
entry. Typical applications for hidden channels are test signals and NVOD services. Whether a
hidden channel and its events may appear in EPG displays depends on the state of the
hide_guide bit.

hide_guide — A Boolean flag that indicates, when set to ‘0’ for a hidden channel, that the virtual
channel and its events may appear in EPG displays. This bit shall be ignored for channels
which do not have the hidden bit set, so that non-hidden channels and their events may always
be included in EPG displays regardless of the state of the hide_guide bit. Typical applications
for hidden channels with the hide_guide bit set to ‘1’ are test signals and services accessible
through application-level pointers.

service_type — This 6-bit field shall carry the Service Type identifier. Service Type and the
associated service_type field are defined in A/53 Part 1 [1] to identify the type of service
carried in this virtual channel. Value 0x00 shall be reserved. Value 0x01 shall represent analog
television programming. Other values are defined in A/53 Part 3 [3], and other ATSC
Standards may define other Service Types9.

source_id — A 16-bit unsigned integer number that identifies the programming source associated
with the virtual channel. In this context, a source is one specific source of video, text, data, or
audio programming. Source ID value zero is reserved. Source ID values in the range 0x0001
to OxOFFF shall be unique within the Transport Stream that carries the VCT, while values
0x1000 to OxFFFF shall be unique at the regional level. Values for source_ids 0x1000 and above
shall be issued and administered by a Registration Authority designated by the ATSC.

descriptors_length — Total length (in bytes) of the descriptors for this virtual channel that follows.
descriptor() — Zero or more descriptors, as appropriate, may be included.
additional_descriptors_length — Total length (in bytes) of the VCT descriptor list that follows.

CRc_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO/IEC 13818-1 [11] after processing the
entire Terrestrial Virtual Channel Table section.

9. See the ATSC “Code Point Registry” [24] for a complete list of currently defined values.
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An inactive channel is defined as a channel that has program guide data available, but the
channel is not currently on the air. Inactive channels are represented as hidden channels with the
hide_guide bit set to ‘0’. The Transport Stream shall not carry a TS_program_map_section()
representing an inactive channel.

For inactive channels, the short_name, major_channel_number, and minor_channel_number fields
reflect the name and channel number of the inactive channel, and may be used in construction of
the program guide. The source_id for inactive channels is used, as it is for active channels, to link
the virtual channel to the program guide data. The ETM_location indicates, as it does for active
channels, the location of text related to the virtual channel. The service_type field and attribute flag
access_controlled reflect the characteristics of the channel that will be valid when it is active.

6.3.2 Cable Virtual Channel Table

The Cable Virtual Channel Table is carried in private sections with table_id 0xC9, and obeys the
syntax and semantics given in Section 4. The following constraints apply to the Transport Stream
packets carrying the VCT sections:

» PID for Cable VCT shall have the value 0x1FFB (base_PID)

* transport_scrambling_control bits shall have the value ‘00’

*  adaptation_field_control bits shall have the value ‘01’

The Cable Virtual Channel Table may be present in a terrestrial broadcast multiplex when a
broadcaster has coordinated consistent channel labeling/numbering with all local cable operators
carrying that multiplex, and different channel labeling and/or numbering between cable and
terrestrial broadcast is desired. When both CVCT and TVCT are present in the multiplex,
receiving devices are expected to use the TVCT to navigate services received via terrestrial
broadcast and the CVCT to navigate services received via cable.

The bit stream syntax for the Cable Virtual Channel Table shall be as shown in Table 6.8.1°
The semantics for the CVCT are the same as the TVCT except for those fields explicitly defined
below.

table_id — An 8-bit unsigned integer number that indicates the type of table section being defined
here. For the cable_virtual_channel_table_section, the table_id shall be 0xC9.

major_channel_number, minor_channel_number — These two 10-bit fields represent either a two-part
or a one-part virtual channel number associated with the virtual channel being defined in this
iteration of the “for” loop“. The one- or two-part number acts as the user’s reference number
for the virtual channel. Some channels in the CVCT may be represented with a one-part
number while others are represented with two-part numbers. Channel number values shall be
set such that in no case is a major_channel_number/minor_channel_number pair duplicated within the
CVCT.

To specify a two-part channel number, both the major_channel_number and the
minor_channel_number fields shall be below 1000. To specify a one-part channel number, the six
most significant bits of major_channel_number shall be ‘11 1111°. Values and combinations of

10. Table 6.7 was removed with the A/65:2009 revision. The numbering of subsequent tables was retained to
preserve references that might exist in other standards and/or recommended practices.

11. Note that these semantics permit these two forms of virtual channel numbers, in separate iterations of the “for”
loop, to identify the same set of program elements.
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major_channel_number and minor_channel_number falling outside these ranges are reserved. The one-
part channel number is a 14-bit quantity that shall be computed by the following formula,
represented in C syntax:

one_part_number = (major_channel_number & 0x00F) << 10 + minor_channel_number

Table 6.8 Bit Stream Syntax for the Cable Virtual Channel Table
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Syntax No. of Bits Format
cable_virtual_channel_table_section() {
table_id 8 0xC9
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 11’
section_length 12 uimsbf
transport_stream_id 16 uimsbf
reserved 2 11’
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
protocol_version 8 uimsbf
num_channels_in_section 8 uimsbf
for (i=0; i< num_channels_in_section; i++) {
short_name 716 uimsbf
reserved 4 1111’
major_channel_number 10 uimsbf
minor_channel_number 10 uimsbf
modulation mode 8 uimsbf
carrier_frequency 32 uimsbf
channel_TSID 16 uimsbf
program_number 16 uimsbf
ETM_location 2 uimsbf
access_controlled 1 bslbf
hidden 1 bslbf
path_select 1 bslbf
out_of_band 1 bslbf
hide_guide 1 bslbf
reserved 3 1171
service_type 6 uimsbf
source_id 16 uimsbf
reserved 6 111117
descriptors_length 10 uimsbf
for (i=0; i<N; i++) {
descriptor()
1
}
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Table 6.8 Bit Stream Syntax for the Cable Virtual Channel Table

reserved 6 111117

additional_descriptors_length 10 uimsbf

for (j=0; j<N; j++) {
additional_descriptor()

}
CRC_32 32 rpchof

}

path_select — A 1-bit field that associates the virtual channel with a transmission path. For the
cable transmission medium, path_select identifies which of two physical input cables carries the
Transport Stream associated with this virtual channel.. When the channel is inactive,
path_select shall reflect the characteristics of the channel that will be valid when it is again
active, as defined in Table 6.9.

Table 6.9 Path Select
path_select Meaning
‘0’ path 1
9’ path 2

out_of band — A Boolean flag that indicates, when set, that the virtual channel defined in this
iteration of the “for” loop is carried on the cable on the out-of-band physical transmission
channel. When clear, the virtual channel is carried within a tuned multiplex. When the channel
is inactive, out_of_band shall reflect the characteristics of the channel that will be valid when it
is again active.

source_id — A 16-bit unsigned integer number that identifies the programming source associated
with the virtual channel. In this context, a source is one specific source of video, text, data, or
audio programming. Source ID value zero is reserved to indicate that the programming source
is not identified. Source ID values in the range 0x0001 to OxOFFF shall be unique within the
Transport Stream that carries the VCT, while values 0x1000 to OxFFFF shall be unique at the
regional level. Values for source_lds 0x1000 and above shall be issued and administered by a
Registration Authority designated by the ATSC.

6.4 Rating Region Table (RRT)
The Rating Region Table (RRT) carries rating information for multiple geographical regions.
Each RRT instance, identified by rating_region (the 8 least significant bits of table_id_extension),
conveys the rating system information for one specific region. The size of each RRT instance
shall not be more than 1024 bytes (including section header and trailer), and it shall be carried by
only one MPEG-2 private section.

An RRT defining the rating system for a given region shall be included in the TS if any
content_advisory_descriptor in use refers to that region, except if the RRT corresponding to that
rating_region 1s fully defined in standards for that region.

The following constraints apply to the Transport Stream packets carrying the RRT sections.

* PID shall have the value 0x1FFB (base_PID)

* transport_scrambling_control bits shall have the value ‘00’

39



Advanced Television Systems Committee

Document A/65:2009

adaptation_field_control bits shall have the value ‘01’

The bit stream syntax for the Rating Region Table shall be as shown in Table 6.10.

Table 6.10 Bit Stream Syntax for the Rating Region Table

Syntax

No. of Bits Format

rating_region_table_section() {

table_id
section_syntax_indicator
private_indicator
reserved
section_length
table_id_extension {
reserved
rating_region
}
reserved
version_number
current_next_indicator
section_number
last_section_number
protocol_version
rating_region_name_length
rating_region_name_text()
dimensions_defined
for (i=0; i< dimensions_defined; i++) {
dimension_name_length
dimension_name_text()
reserved
graduated_scale
values_defined
for (j=0; j< values_defined; j ++) {
abbrev_rating_value_length
abbrev_rating_value_ text()
rating_value_length
rating_value_ text()

}

reserved

descriptors_length

for (i=0; i<N; i++) {
descriptor()

}
CRC_32

- N = = 00

var

var

32

0xCA
o

q

941’
uimsbf

OxFF
uimsbf

q1’
uimsbf
o

uimsbf
uimsbf
uimsbf
uimsbf

uimsbf
uimsbf
1171’
bslbf
uimsbf

uimsbf

uimsbf

‘1111171’
uimsbf

rpchof
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table_id — This is an 8-bit field, which shall be set to 0xCA, identifying this table as the Rating
Region Table (RRT).

section_syntax_indicator — This 1-bit field shall be set to ‘1°. It denotes that the section follows the
generic section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to ‘1°.

section_length — 12-bit field specifying the number of remaining bytes in this section immediately
following the section_length field up to the end of the section. The value of the section_length shall
be no larger than 1021.

rating_region — An 8-bit unsigned integer number that defines the rating region to be associated
with the text in this rating_region_table_section(). The value of this field is the identifier of this
rating region, and thus this field may be used by the other tables (e.g., MGT) for referring to a
specific rating region table. A rating_region value of 0x00 shall not be used. This field shall only
contain values in the range 0x01-0OxFF that have been defined by the ATSC, or another
organization designated by the ATSC for this purpose. Contact ATSC for current assignment
of values for rating_region.

version_number — This 5-bit field is the version number of the Rating Region table identified by
combination of the fields table id and table_id_extension. The version number shall be
incremented by 1 modulo 32 when any field in this instance of the Rating Region Table
changes. The value of this field shall be the same as that of the corresponding entry in MGT.

current_next_indicator — This 1-bit indicator is always set to ‘1.
section_number — The value of this 8-bit field shall always be 0x00.
last_section_number — The value of this 8-bit field shall always be 0x00.
protocol_version — The value of this 8-bit field shall always be 0x00.

rating_region_name_length — An 8-bit unsigned integer number that defines the total length (in
bytes) of the rating_region_name_text() field to follow.

rating_region_name_text() — A data structure containing a multiple string structure which
represents the rating region name, e.g., “U.S. (50 states + possessions)”, associated with the
value given by rating region. Text strings are formatted according to the rules outlined in
Section 6.10. The display string for the rating region name shall be limited to 32 characters or
less.

dimensions_defined — This 8-bit field (1-255) specifies the number of dimensions defined in this
rating_region_table_section().

dimension_name_length — An 8-bit unsigned integer number that defines the total length in bytes
of the dimension_name_text() field to follow.

dimension_name_text() — A data structure containing a multiple string structure which represents
the dimension name being described in the loop. One dimension in the U.S. rating region, for
example, is used to describe the MPAA list. The dimension name for such a case may be
defined as “MPAA”. Text strings are formatted according to the rules outlined in Section 6.10.
The dimension name display string shall be limited to 20 characters or less.
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graduated_scale — This 1-bit flag indicates whether or not the rating values in this dimension
represent a graduated scale; i.e., higher rating values represent increasing levels of rated
content within the dimension. Value ‘1’ means yes, while value ‘0’ means no.

values_defined — This 4-bit field (1-15) specifies the number of values defined for this particular
dimension.

abbrev_rating_value_length — An 8-bit unsigned integer number that defines the total length (in
bytes) of the abbrev_rating_value_text() field to follow.

abbrev_rating value text) — A data structure containing a multiple string structure which
represents the abbreviated name for one particular rating value. The abbreviated name for
rating value 0 shall be set to a null string; i.e., “”. Text strings are formatted according to the
rules outlined in Section 6.10. The abbreviated value display string shall be limited to 8
characters or less.

rating_value_length — An 8-bit unsigned integer number that defines the total length (in bytes) of
the rating_value_text() field to follow.

rating_value_text() — A data structure containing a multiple string structure which represents the
full name for one particular rating value. The full name for rating value 0 shall be set to a null
string; i.e., . Text strings are formatted according to the rules outlined in Section 6.10. The
rating value display string shall be limited to 150 characters or less.

descriptors_length — Length (in bytes) of all of the descriptors that follow this field.
descriptor() — Zero or more descriptors, as appropriate, may be included.

CRc_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO/IEC 13818-1 [11] after processing the
entire Rating Region Table section.

6.5 Event Information Table (EIT)

The Event Information Table (EIT) contains information!? (titles, start times, etc.) for events on
defined virtual channels. An event is, in most cases, a typical TV program. The EIT shall be used
to provide information for virtual channels of service_type 0x01 (defined in Section 6.3.1 above),
0x02 (defined in A/53 Part 3 [3] Section 6.1.3.1), or 0x03 (defined in A/53 Part 3 [3] Section
6.1.3.2). For data-only services (those identified with service_type 0x04 in the VCT), the EIT shall
not be used. Up to 128 EITs may be transmitted and each of them is referred to as EIT-k, with k =
0,1,...127.

Each EIT-k can have multiple instances, each of which contains information for one virtual
channel, and each of which is identified by the combination of table_id and source_id. Each EIT-k
instance may be segmented into as many as 256 sections. One section may contain information for
several events, but the information for one event shall not be segmented and put into two or more
sections. Thus the first field after protocol_version for each section shall be num_events_in_section.

12. Note that the FCC said (in relevant part) in paragraph 152 of the FCC R&O on the Second Periodic Review of the
Commissions Rules and Policies Affecting the Conversion to Digital Television (FCC 04-192): “We expect
broadcasters to populate the required tables and descriptors with the proper information to help receivers
assemble functioning guides. ... These EITs should be populated with the correct information, so that the user
knows what programs are on for this [9 to] 12 hour period.”

42



Program and System Information Protocol for Terrestrial Broadcast and Cable 14 April 2009

PSIP supports up to 128 EITs, each of which provides the event information for a certain time
span. For terrestrial broadcast, at least the first four EITs shall be included in the Transport
Stream. Any event programmed for a time interval that extends over one or more EITs shall be
described in each of these EITs, with the same event_id. For instance, an event that starts at 17:30
UTC and lasts until 19:30 UTC will appear in two EITs with the same event_id, the EIT covering
15:00-18:00 (UTC) as well as the EIT covering 18:00-21:00 (UTC). For a particular virtual
channel, an event_id identifies uniquely each of the events programmed for the 3-hour interval of
an EIT.

Each virtual channel defined in the VCT shall have a corresponding instance of EIT-k, unless
the virtual channel belongs to a group sharing the same source_id. Virtual channels sharing a
source_id appear in applications such as NVOD. In such a case, the entire group will have a unique
instance of EIT-k identified precisely by the source_id. If a virtual channel has no event in the time
span covered by EIT-k, its corresponding EIT instance shall have only one section, and the field
num_events_in_section shall be set to zero.

Events shall be placed within the event_information_table_section() in the order of their starting
times. Therefore, when last_section_number is greater than zero (meaning the EIT-n is delivered in
multiple sections), for sections other than the first (sections for which the value of section_number is
greater than zero), all the events within a given section shall have start times that are greater than
or equal to all start times of events in the immediately preceding section (the section whose value
of section_number is one lower than the given section). The contents of the fields and the descriptors
in each events descriptor loop shall be accurate representations of the known information about
each event at the time the event instance is created and shall be updated if more accurate
information becomes available.

For NVOD services, event entries in the EIT correspond to events scheduled in the virtual
channel that carry the time_shifted_descriptor (the reference virtual channel). However, an NVOD
event shall be listed in applicable EITs even when the NVOD event has finished in the reference
virtual channel as long as the NVOD event remains on the air as a time shifted service in
complementary virtual channels. Hence, an EIT may contain, in some cases, an expired event
describing NVOD services.

The Event Information Table is carried in private sections with table_id 0XCB, and obeys the
syntax and semantics given in Section 4. The following constraints apply to the Transport Stream
packets carrying the EIT sections:

» PID for EIT-k shall have the same value as specified in the MGT, and shall be unique

among the collection of table_type_PID values listed in the MGT.

* transport_scrambling_control bits shall have the value ‘00°.

* adaptation_field_control bits shall have the value ‘01°.

The bit stream syntax for the Event Information Table shall be as shown in Table 6.11.
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Table 6.11 Bit Stream Syntax for the Event Information Table

Syntax No. of Bits Format
event_information_table_section() {
table_id 8 0xCB
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 171’
section_length 12 uimsbf
source_id 16 uimsbf
reserved 2 171’
version_number 5 uimsbf
current_next_indicator 1 1’
section_number 8 uimsbf
last_section_number 8 uimsbf
protocol_version 8 uimsbf
num_events_in_section 8 uimsbf
for (j=0; j< num_events_in_section; j++) {
reserved 2 11’
event_id 14 uimsbf
start_time 32 uimsbf
reserved 2 11’
ETM_location 2 uimsbf
length_in_seconds 20 uimsbf
title_length 8 uimsbf
title_text() var
reserved 4 11171’
descriptors_length 12
for (i=0; i<N; i++) {
descriptor()
}
}
CRC_32 32 rpchof
}

table_id — This is an 8-bit field which shall be set to 0xCB, identifying this section as belonging
to the Event Information Table.

section_syntax_indicator — This 1-bit field shall be set to “1°. It denotes that the section follows the
generic section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to ‘1°.

section_length — 12-bit field specifying the number of remaining bytes in this section immediately
following the section_length field up to the end of the section, including the CRC_32 field. The
value of this field shall not exceed 4093.

source_id — This 16-bit field specifies the source_id of the virtual channel carrying the events
described in this section.
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version_number — This 5-bit field is the version number of EIT-i. The version number shall be
incremented by 1 modulo 32 when any field in the EIT-i changes. Note that the version_number
for EIT-i has no relation with that for EI'T-j when j is not equal to i. The value of this field shall
be identical to that of the corresponding entry in the MGT.

current_next_indicator — This 1-bit indicator is always set to ‘1’ for EIT sections; the EIT sent is
always currently applicable.

section_number — This 8-bit field gives the number of this section.
last_section_number — This 8-bit field specifies the number of the last section.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
protocol_version may be used by a future version of this standard to indicate structurally different
tables.

num_events_in_section — Indicates the number of events in this EIT section. Value 0 indicates no
events defined in this section.

event_id — This field specifies the identification number of the event described. This number will
serve as a part of the event ETM_id (identifier for event extended text message).

start_time — A 32-bit unsigned integer quantity representing the start time of this event as the
number of GPS seconds since 00:00:00 UTC, 6 January 1980. In any virtual channel, the
start_time value of an event shall not be less than the end time of the preceding event where the
end time of an event is defined to be equal to that event's start_time value plus that event's
length_in_seconds value.

ETM_location — This 2-bit field specifies the existence and the location of an Extended Text
Message (ETM). The value of this field shall be as defined in Table 6.12.

Table 6.12 ETM Location
ETM_location Meaning
0x0 No ETM
0x1 ETM located in the PTC carrying this PSIP
0x2 ETM located in the PTC carrying this event
0x3 [Reserved for future ATSC use]

length_in_seconds — Duration of this event in seconds.

title_length — This field specifies the length (in bytes) of the title_text(). Value 0 means that no title
exists for this event.

title_text() — The event title in the format of a multiple string structure (see Section 6.10).

descriptors_length — Total length (in bytes) of the event descriptor list that follows.

descriptor() — Zero or more descriptors may be included in the EIT in an iteration of the event
“for” loop. The types of descriptors defined for use in the EIT include the
content_advisory_descriptor(), the caption_service_descriptor() and the AC-3 audio_stream_descriptor().
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CRC_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO-13818-1 [11] after processing the entire
Event Information Table section.

6.6 Extended Text Table (ETT)

The Extended Text Table (ETT) contains Extended Text Message (ETM) streams, which are
optional and are used to provide detailed descriptions of virtual channels (channel ETM) and
events (event ETM). An ETM is a multiple string data structure (see Section 6.10), and thus, it
may represent a description in several different languages (each string corresponding to one
language). If necessary, the description may be truncated to fit allocated display space.

The Extended Text Message is carried in private sections with table_id 0XCC and obeys the
syntax and semantics given in Section 4. Each description is distinguished by its unique 32-bit
ETM_id immediately after the field protocol_version. This allows the receiver to search for a single
description quickly without having to parse the payload of a large table.

The ETT section for a virtual channel or an event is carried in the home physical transmission
channel (the physical transmission channel carrying that virtual channel or event) with PID
specified by the field table_type PID in corresponding entries in the MGT. This specific PID is
exclusively reserved for the ETT stream.

The following constraints apply to the Transport Stream packets carrying the ETT sections.

» PID for ETT shall have the same value as the field table_type_PID in corresponding entries in

the MGT, and shall be unique among the collection of table_type_PID values listed in the
MGT.
* transport_scrambling_control bits shall have the value ‘00’
* adaptation_field_control bits shall have the value ‘01’
The bit stream syntax for the Extended Text Table shall be as shown in Table 6.13.

Table 6.13 Bit Stream Syntax for the Extended Text Table

Syntax No. of Bits Format

extended_text_table_section() {
table_id 8 0xCC
section_syntax_indicator 1 1’
private_indicator 1 1’
reserved 2 171’
section_length 12 uimsbf
ETT_table_id_extension 16 uimsbf
reserved 2 171’
version_number 5 uimsbf
current_next_indicator 1 1’
section_number 8 0x00
last_section_number 8 0x00
protocol_version 8 uimsbf
ETM_id 32 uimsbf
extended_text_message() var
CRC_32 32 rpchof

}
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table_id — Identifies this section as belonging to an Extended Text Table. (0xCC).

section_syntax_indicator — This 1-bit field shall be set to ‘1°. It denotes that the section follows the
generic section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to “1°.

section_length — 12-bit field specifying the number of remaining bytes in the section immediately
following the section_length field up to the end of the section. The value of the section_length shall
be no larger than 4093.

ETT_table_id_extension — A 16-bit unsigned integer value that serves to establish the uniqueness of
each ETT instance when the tables appear in transport stream packets with common PID
values. The ETT’s table_id_extension shall be set to a value such that separate ETT instances
appearing in transport stream packets with common PID values have a unique
ETT table_id_extension value.!

version_number — For the channel ETT, this 5-bit field indicates the version number of the channel
ETT. The version number shall be incremented by 1 modulo 32 when any ETM in the channel
ETT changes. For event ETT, this 5-bit field indicates the version number of event ETT-i,
where i, as in the EIT case, is the index of time span. The version number shall be incremented
by 1 modulo 32 when any ETM in the event ETT-i changes. Note that the version_number for
event ETT-1 has no relation with that for event ETT-j when j is not equal to i. The value of this
field shall be identical to that of the corresponding entry in the MGT.

current_next_indicator — This 1-bit indicator is always set to ‘1’ for ETT sections; the ETT sent is
always currently applicable.

section_number — The value of this 8-bit field shall always be 0x00 (this table is only one section
long).

last_section_number — The value of this 8-bit field shall always be 0x00.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is zero. Non-zero values of
protocol_version may be used by a future version of this standard to indicate structurally different
tables.

ETM_id — Unique 32-bit identifier of this extended text message. This identifier is assigned by the
rule shown in Table 6.14.

Table 6.14 ETM 1D
MSB LSB
Bit no. 31 16 |15 2 1 |0
channel ETM_id source_id 0 0o |0 |0
event ETM_id source_id event_id 1 ‘0

13. Broadcasters in Korea are advised that some deployed receivers may not operate correctly with a non-zero value
for this field. Some such receivers may have been deployed in the U.S.
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extended_text_message() — The extended text message in the format of a multiple string structure
(see Section 6.10).

CRc_32 — This is a 32-bit field that contains the CRC value that ensures a zero output from the
registers in the decoder defined in Annex A of ISO-13818-1 [11] after processing the entire
Transport Stream ETT section.

6.7 Directed Channel Change Table (DCCT)

The optional Directed Channel Change Table provides definitions of virtual channel change
requests. The table permits the broadcaster to indicate when the viewing experience can be
enhanced by a change of virtual channels within or between physical channels. The requested
channel change may be unconditional or may be based upon geographic, demographic, or
categorical broadcast programming content selection criteria which may be specified and
provided by the viewer to his/her “DCC capable DTV reference receiver”!4 (hereinafter DCCRR)
through a menu setup type of procedure or through direct input. In the event that the viewer does
not provide some of the Directed Channel Change Table setup selection criteria to the DCCRR,
that portion of a DCC request shall be handled by the DCCRR in accordance with the specific
rules defined in this standard. If Directed Channel Change is not supported by a DTV receiver
there is no visible impact on the main broadcast program perceived by the viewer.

Several different DCCT instances may be present in the Transport Stream at any given time,
each providing channel change information pertaining to one or more virtual channels.

Contained within the DCCT is a “for loop” structure that permits the ability to specify zero or
more “tests” to be performed to determine whether or not a channel change may be effected. The
tests, summarized in Table 6.17, may include requests such as determination if a viewer’s DTV is
located within a particular postal code region, whether the viewer is a member of a particular
demographic group, or whether a program’s content rating value results in a viewing block. Other
tests are possible, as described within this standard. Additionally, different types of tests may be
combined within one or more instances of a DCCT to allow logical “ORing” of channel change
eligibility criteria.

A “DCC request” corresponds to one iteration of the dcc_test_count “for” loop. If evaluation of
terms for a number of DCC requests given in one DCCT section indicates a true result for more
than one request, the DCCRR is expected to take action on the first true request encountered. The
term “DCC event” as used in this standard, shall refer to a channel change resulting from a DCC
request.

The following constraints apply to the Transport Stream packet(s) carrying the DCCT:

» PID for DCCT shall have the value Ox1FFB (base_PID)

* transport_scrambling_control bits shall have the value ‘00’

*  adaptation_field_control bits shall have the value ‘01’

14. Note: Receiver implementation is optional. For receiving devices that implement DCC functionality, the stated
requirements for the DCCRR apply.
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The Directed Channel Change Table is carried in MPEG-2 private sections with table_id 0xD3,
and obeys the syntax and semantics given in Section 4. The bit stream syntax for the Directed
Channel Change Table section shall be as shown in Table 6.15.

Table 6.15 Bit Stream Syntax for the Directed Channel Change Table

Syntax No. of Bits Format
directed_channel_change_table_section() {
table_id 8 0xD3
section_syntax_indicator 1 1’
private_indicator 1 9’
reserved 2 11’
section_length 12 uimsbf
dcc_subtype 8 0x00
dcc_id 8 uimsbf
reserved 2 11’
version_number 5 uimsbf
current_next_indicator 1 1’
section_number 8 0x00
last_section_number 8 0x00
protocol_version 8 uimsbf
dcc_test_count 8 uimsbf
for (i=0; i< dcc_test_count; i++) {
dcc_context 1 uimsbf
reserved 3 1171’
dcc_from_major_channel_number 10 uimsbf
dcc_from_minor_channel_number 10 uimsbf
reserved 4 ‘1111’
dcc_to_major_channel_number 10 uimsbf
dcc_to_minor_channel_number 10 uimsbf
dcc_start_time 32 uimsbf
dcc_end_time 32 uimsbf
dcc_term_count 8 uimsbf
for (j=0; j< dcc_term_count; j++) {
dcc_selection_type 8 uimsbf
dcc_selection_id 64 uimsbf
reserved 6 1111171’
dcc_term_descriptors_length 10 uimsbf
for (k=0; k<N; k++) {
dcc_term_descriptor()
}
}
reserved 6 1111171’
dcc_test_descriptors_length 10 uimsbf
for (j=0; j<N; j++) {
dcc_test_descriptor()
}
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Table 6.15 Bit Stream Syntax for the Directed Channel Change Table

}
reserved 6 411117

dcc_additional_descriptors_length 10 uimsbf

for (i=0; i<N; i++) {
dcc_additional_descriptor()

1

CRC_32 32 rpchof

}

table_id — This is an 8-bit field, which shall be set to 0xD3, identifying this table section as a
Directed Channel Change Table section.

section_syntax_indicator — This 1-bit field shall be set to “1°. It denotes that the section follows the
MPEG-2 long-form section syntax beyond the section length field.

private_indicator — This 1-bit field shall be set to “1°.

section_length — A 12-bit field specifying the number of remaining bytes in this section
immediately following the section_length field up to the end of the section. The value of this
field shall not exceed 4093.

dcc_subtype — An 8-bit unsigned integer field that indicates the type of Directed Channel Change
Table to follow. In the current specification only one type of DCC is defined, so this field shall
be set to 0x00. Implementers are cautioned that dec_subtype may be non-zero in a future version
of this standard.

decc_id — An 8-bit unsigned integer field that distinguishes different instances of transmitted DCC
Table sections. The dec_id shall be set so that no two currently active transmitted DCC Table
sections are identified with the same value.

version_number — This 5-bit field is the version number of the DCC Table identified by the
combination of fields dcc_subtype and dcc_id. The version number shall be incremented by 1
modulo 32 when any field in this instance of the DCC Table changes. In any case, the value of
the version_number shall be identical to that of the corresponding entry in the MGT.

current_next_indicator — This 1-bit indicator is always set to ‘1’ for a DCCT section; the DCCT
sent is always currently applicable.

section_number — The value of this 8-bit field shall always be 0x00 (this table may be at most only
one section long).

last_section_number — The value of this 8-bit field shall always be 0x00.

protocol_version — An 8-bit unsigned integer field whose function is to allow, in the future, this
table type to carry parameters that may be structured differently than those defined in the
current protocol. At present, the only valid value for protocol_version is 0x00. Non-zero values
of protocol_version may be used by a future version of this standard to indicate structurally
different tables.

dcc_test_count — An 8-bit unsigned integer that specifies the number of channel change tests that
will be defined by this DCC Table section. This outer loop associates a DCC request with each
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indicated virtual channel. A value of 0x00 for dcc_test count indicates that the table section
does not include channel change tests. A zero value may be used for a DCC Table section that
carries descriptors in the dcc_additional_descriptors loop.

dcc_context — This 1-bit indicator indicates how a Directed Channel Change made in response to
this test is to be handled by the DCCRR in the context of navigation and channel number
display. Table 6.16 specifies requirements for operation in the two different specified modes.
The dcc_context parameter identifies this DCC directive as being one of two types, either a
Temporary Retune or a Channel Redirect.

Table 6.16 DCC Context
dcc_context Name and Function Channel Number New DCCs
Displayed Accepted

‘0’ Temporary Retune— acquire the virtual channel Original channel No (except to
indicated in DCC To Channel Number and stay there until | number: DCC From | signal return to
user changes channel, end time is reached, or DCC is Channel Number original channel)
canceled by a Return to Original Channel.

1’ Channel Redirect— tune to the virtual channel indicated |Actual channel Yes
in DCC To Channel Number number: DCC To

Channel Number

“DCC From Channel Number” is defined to be the combination of
dcc_from_major_channel_number and dcc_from_minor_channel_number. “DCC To Channel Number” is
defined to be the combination of dcc_to_major_channel_number and dcc_to_minor_channel_number.

6.7.1 Temporary Retune DCC

For a Temporary Retune DCC event, the displayed channel number shall stay constant (at DCC
From Channel Number) to prevent confusion among viewers when it is desired to temporarily
move them to an alternate program channel in a seamless manner. The DCCRR shall stay tuned to
the DCC To Channel Number until one of the following events occurs:

1) The user manually changes channels; or
2) The dcc_end_time is reached; or
3) A DCCT is received containing a test in which:

a) The DCC From Channel Number matches the original DCC From Channel Number;
and

b) The DCC To Channel Number matches the original DCC To Channel Number; and

c) All the terms evaluate True; and

d) One of the terms is Return to Original Channel (dcc_selection_type = 0xO0F).

If the dcc_end_time is reached or a DCCT is received containing a test that matches the

conditions in #3, the DCCRR shall immediately retune to the original channel number (DCC
From Channel Number).

While tuned to the DCC To Channel Number in response to a Temporary Retune DCC event,
the DCCRR shall not respond to DCC directives other than the type described in #3 above. If the
user manually changes channels while so tuned, the state of the DCCRR shall be reset and the
newly tuned channel shall be considered to be the “from” virtual channel.
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The hide_guide bit and the hidden bit found within the VCT should both be set to ‘1’ for the
DCC To Channel Numbers in Temporary Retune DCC events to prevent those channels from
appearing in EPG displays.

6.7.2 Channel Redirect DCC

Processing a Channel Redirect DCC event in the DCCRR simply involves a channel change—
exactly as if it had been initiated manually by the viewer. Therefore the displayed channel number
reflects the actual tuned virtual channel, the decc_end_time in the DCC request shall not be
processed, and the DCCRR shall be ready to process further DCC requests.

dcc_from_major_channel_number — A 10-bit number in the range of 1 to 999 that represents the
“major” channel number, as defined in Section 6.3.1 or Section 6.3.2 of this standard.

dcc_from_minor_channel_number — A 10-bit number in the range of 1 to 99