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INTERNATIONAL STANDARD ISO/IEC 13818-1:2015 AMD 7 (2017)
RECOMMENDATION ITU-T H.222.0 (2014) Amendment 7 (2017)

Information technology — Generic coding of moving pictures and
associated audio information: Systems

Amendment 7

Virtual segmentation
Summary

Amendment 7 to ITU-T H.222.0 (2014) | ISO/IEC 13818-1:2015 enables signaling and notation of a stream with virtual
segmentation carried in MPEG-2 transport stream. The signaling of the stream that is comprised of virtual segmentation
is indicated within the PMT using virtual segmentation descriptor. The virtual segment itself is made up of a boundary
point af_descriptor to indicate virtual segment locations within a stream, a labeling af_descriptor which notes the
different types of label associated with the virtual segment, and an associated TEMI timeline af_descriptor.

In clause 2.6.90, replace Table 2-107 with:

Table 2-107 — Extension descriptor

Syntax No. of bits Mnemonic
Extension_descriptor () {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
extension_descriptor_tag 8 uimsbf

if ( extension_descriptor_tag == 0x02) {
ObjectDescriptorUpdate()

}

else if ( extension_descriptor_tag == 0x03) {
HEVC_timing_and_HRD_descriptor()

}

else if ( extension_descriptor_tag == 0x04) {
af_extension_descriptor()

}

else if ( extension_descriptor_tag == 0x05) {
HEVC_operation_point_descriptor()

}

else if ( extension_descriptor_tag == 0x06) {
HEVC_hierachy_extension_descriptor()

}

else if ( extension_descriptor_tag == 0x07) {
Green_extension_descriptor ()

}

else if ( extension_descriptor_tag == 0x08) {
MPEG-H_3dAudio_descriptor()

}

else if ( extension_descriptor_tag == 0x09) {
MPEG-H_3dAudio_config_descriptor()

}

else if ( extension_descriptor_tag == 0x0A) {
MPEG-H_3dAudio_scene_descriptor()
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Syntax No. of bits Mnemonic

}

else if ( extension_descriptor_tag == 0x0B) {
MPEG-H_3dAudio_text_label_descriptor()

}

else if ( extension_descriptor_tag == 0x0C) {
MPEG-H_3dAudio_multi-stream_descriptor()

}

else if ( extension_descriptor_tag == 0x0D) {
MPEG-H_3dAudio_drc_loudness_descriptor()

}

else if ( extension_descriptor_tag == OX0E) {
MPEG-H_3dAudio_command_descriptor()

}

else if ( extension_descriptor_tag == OX0F) {
Quality_extension_descriptor ()

}

else if ( extension_descriptor_tag == 0x10) {
Virtual_segmentation_descriptor ()

}
else {
for (i=0; i<N; i++) {
reserved 8 bslbf
}

Replace Table 2-108 with:

Table 2-108: Extension descriptor Tag values

Extension_descriptor_tag TS PS Identification
0 N/A N/A | Reserved
1 N/A X Forbidden
2 X X ODUpdate_descriptor
3 X N/A | HEVC_timing_and_HRD_descriptor()
4 X N/A | af_extensions_descriptor()
5 X N/A | HEVC_operation_point_descriptor()
6 X N/A | HEVC_hierarchy_extension_descriptor()
7 X N/A | Green_extension_descriptor()
8 X N/A | MPEG-H_3dAudio_descriptor()
9 X N/A | MPEG-H_3dAudio_config_descriptor()
0x0A X N/A | MPEG-H_3dAudio_scene_descriptor()
0x0B X N/A | MPEG-H_3dAudio_text_label_descriptor()
0x0C X N/A | MPEG-H_3dAudio_multi-stream_descriptor()
0x0D X N/A | MPEG-H_3dAudio_drc_loudness_descriptor()
0x0E X N/A | MPEG-H_3dAudio_command_descriptor()
Ox0F X N/A | Quality_extension_descriptor()
0x10 X N/A | Virtual_segmentation_descriptor()
0x11-OxFF N/A N/A | Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
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Add the following clauses after 2.6.119

2.6.120 Virtual segmentation descriptor

The virtual segmentation descriptor appears in the elementary stream descriptor loop in the PMT and is used to indicate
that the current elementary stream is virtually segmented using boundary descriptors (see Annex U clause 3.9). This
segmentation may come in a set of partitions — e.g., one partition demarcates the stream into 10-sec virtual segments,
while another creates 2-sec virtual segments. If the boundary descriptor carried in transport stream packets appears in
the elemental stream, it is an explicit indication of segment boundary point, otherwise a reference PID shall be defined
in the virtual segmentation descriptor which indicates segment boundary point is decided by referring another elemental
stream, in which the boundary descriptor shall be explicitly carried.

Table 2-111quindecies - Virtual segmentation descriptor

Syntax No. bits  [Mnemonic

Virtual_segmentation_descriptor(){
if (descriptor_length > 1) {

num_partitions 3 uimsbf
timescale_flag 1 bslbf
reserved 4 bsIbf
if (timescale_flag==1) {
ticks_per_second 21 uismbf
maximum_duration_length_minus_1 (MDL) 2 uismbf
reserved 1 bsIbf
}
for (i =0;i<num_partitions; i++) {
explicit_boundary_flag 1 bslbf
partition_id 3 uimsbf
reserved 4 bslbf
SAP_type_max 3 uismbf
if (explicit_boundary_flag==0) {
reserved 5 bsIbf
boundary_PID 13 uimsbf
reserved 3 bslbf
}
else {
maximum_duration MDL*8 + 5| uimsbf
}

Semantics

timescale_flag: If setto 1, timescale information is present. If set to 0, ticks_per_second is inferred to be 1, and MDL
is inferred to be O (i.e., maximum_duration_length_minus_1=-1). The value of 0 allows maximum segment duration of
up to 31 seconds, expressed in integer seconds.

ticks_per_second: Precision, in ticks per second, of the maximum_duration field, e.g., 0.1 second precision is 10
ticks/sec, 0.01 second precision with 100 ticks/sec, etc.

maximum_duration_length_minus_1: length, in bytes (minus one), of the maximum_duration field variable byte
length. This provides additional bytes in addition to the 5 bits pre-allocated to the maximum_duration field.

num_partitions: Number of partitions described in the virtual segmentation descriptor.

Rec. ITU-T H.222.0 (2014)/Amd.7 (03/2017) — Prepublished version 3



explicit_boundary_flag: If setto 0, this elementary stream is a dependent stream, and boundary data for it is provided
on a reference partition on a different PID, specified by boundary_PID; otherwise, the current PID carries boundary
descriptors.

partition_id: ID of the partition described in the boundary descriptor.
boundary_PID: PID carrying boundary_descriptor() that is used by this partition of this elementary stream.

SAP_type_max: Maximum possible value of SAP in this partition. If SAP_type _max value is 0, any SAP value may
appear in the stream.

maximum_duration: Maximum virtual segment duration for a segment on partition partition_id, expressed in units of
ticks_per_second. For consecutive virtual segments S(i) and S(i+1) on the above partition, if PTS(i) stands for the
earliest PTS in segment S(i), and PTS(i+1) stands for the earliest PTS in segment S(i+1) this duration equals
(PTS(i+1) — PTS(i))*ticks_per_second/90000. If set to 0, virtual segment duration is unlimited.
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Add the following changes to ISO/IEC 13818-1 Annex U

Make current text of U.1 a clause named U.1.1 General

Append the following text to the end of clause U.1 (Introduction):

This annex also specifies a format for carriage of boundary and labeling descriptors that may be used to indicate a
boundary type for seamless content splicing or switching in the applications of Ad insertion, cloud DVR recording and
segmentation of adaptive bit rate streaming. The possible resolving and consumption of the boundary descriptor and
labeling descriptor indicated in the stream are out of scope of this Recommendation | International Standard.

U.1.2 Notation

This annex makes extensive use of variable-length, where field length is specified prior to the field itself. An additional
short-hand notation is used to improve readability in these cases: length field names are referenced within the "number
of bits" column of syntax tables. The alias name for the length field is provided in parenthesis in non-bold font at the
same line as the length field, and the number of bits is given as a function of that field.

In the example below, SFL is an alias for the some _field length gwords field. As the latter can have values of
0..3, some_field can have lengths of 0, 64, 128 and 192 bits. Stating that some field is a 0-bit field implies that
some_field is not present (in the example below this would result in some structure () being a 1-byte structure).

Table U-1 — Variable field length notation example

Syntax No. bits [ Mnemonic
some_structure {
some_field length qwords (SFL) 2 uimsbf
reserved 6 bslbf
some_field SFL*64 |uismbf
}

The full notation of the same structure is given in Table U-1bis.

Table U-1bis — Table U-1 in equivalent full notation

Syntax No. bits [ Mnemonic
some_structure ({
some_field length qwords 2 uimsbf
reserved 6 bslbf
if ( some field length gwords > 0 ) {
if (some field length gwords == 1 ) {
some:field_ B 64 uismbf
}
if (some field length gwords == 2 ) {
some_field 128 uismbf
}
if (some field length gwords == 3 ) {
some_field B 192 |uismbf
}
}
}

U.1.3  Annex References
— ANSI/SCTE 35 2016, Digital Program Insertion Cueing Message for Cable.
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In clause U.3 renumber the table caption “Table U-1 TEMI Location Descriptor” to “Table U-2"" in AMDI1_Cor2

In clause U.3 renumber the table U-2 with the following and replace table caption to Table U-3—AF Descriptor Tags”:

Table U-3 — AF Descriptor Tags

AF Descriptor Tag Identification
0x00-0x03 Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
0x04 Timeline Descriptor
0x05 Location Descriptor
0x06 BaseURL Descriptor
0x07 Cets_byte_range_descriptor (see NOTE 1)
0x08 MPEG-H_3dAudio_extStreamID_descriptor
0x09 AF_MPEG-H_3dAudio_multi-stream_descriptor
0x0A AF_MPEG-H_3dAudio_command_descriptor
0x0B Boundary Descriptor
0x0C Labeling Descriptor
0x0D-0x7F Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
0x80-0xFF User Private

In clause U.3.2 renumber table caption Table U-3 to Table U-4
In clause U.3.3 renumber table caption U-4 to Table U-5

In clause U.3.3 renumber table caption Table U-5 to Table U-6
In clause U.3.4 renumber table caption Table U-6 to Table U-7

In clause U.3.6 renumber table caption Table U-7 to Table U-8
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Add the following to the end of Annex U:

U.3.11 Boundary Descriptor

The Boundary Descriptor is used to indicate segment boundary information that can be used to support content
partitioning requirements in different types of applications. When the descriptor is carried explicitly within an

elementary stream, it indicates the frame accurate location of that boundary. Information carried in the boundary
descriptor describes the boundary type, e.g. SAP type, partition and an optional sequence number of the partitioned
virtual segment. When it is used together with the TEMI time descriptor, it may also be used to indicate a wall clock

timestamp on the boundary point.

Partitions that are indicated by the Boundary Descriptor are a set of continuous segments divided by boundary
descriptors within a media stream. A stream can be partitioned in several ways. For example, Partition A corresponds to
2-second segment, while Partition B corresponds to 5-second segment, both share a common boundary point every 10

seconds.
Partition A
.L
( | | | | | | | 1
[ - L 2 I. ® - .D L 2 ® ‘i - - @ - ]
\ [ | y | I J
!
Partition B

Figure U-1 — Stream partitioning into 2 and 5 second segments

Table U-9 — Boundary Descriptor

Syntax No. of bits Format
boundary descriptor () {
af_descr_tag 8 uimbsf
af descr_length 8 uimbsf
num partitions_minus_1 3 uimbsf
SAP 3 uimbsf
concealment flag 1 bslbf
reserved 1 “0”
for ( 1i=0; i <= num partitions minus 1; i++) {
partition id 3 uimbsf
partition_info flag 1 bslbf
reserved 4 bslbf
if ( partition_info flag == ) A
sequence number length code (SNL) 2 bslbf
reserved 6 uimbsf
sequence_number see SNL uismbf
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U.3.12 Semantic definition of fields in boundary descriptor
SsAP: SAP type, as defined 14496-12.

num partitions minus_1: Number of partitions to which this boundary belongs. By default (i.e., if this field is
zero), each descriptor corresponds to a single partition.

partition id: partition identifier

partition info flag: if setto 1 and SNL is not equal to zero, then extended partition information is available.

NOTE 2 — If partition_info_flag is set to 1 and SNL is equal to zero, then this is reserved for future extension points.

concealment flag: Indicates if the source stream may have lost a frame that was at a boundary point. If flag is set
to 1, indicates this is a repair boundary, inserted due to a previous lost boundary point frame. If set to 0, indicates no
repair was done to the stream. “Repair” is meant to create a boundary point where it may have been skipped due to a
lost boundary point frame.

sequence number length code: specifies length of sequence number field. The width values have the
following semantics:

Table U-10 — sequence_number_length_code interpretation

sequence_number_length_code | length, bits
0 0
1 16
2 32
3 64

sequence number: field providing a unique identifier for a segment within the context of this partition and multiplex.
Length of this field is defined in sequence number length code.|Ifthe sequence number length code is0,
sequence_number field does not appear.

U.3.13 Labeling Descriptor

The Labeling Descriptor is used to carry one or more labels. When the descriptor is carried explicitly within an
elementary system, it indicates a frame accurate location for the label or set of labels as a notation to the virtual
segment. When used together with a boundary descriptor, it can note the start of an ad, program, chapter, or multi-
period asset and carry identifiers (e.g. EIDR, or user defined) in the stream.

Table U-11 — Labeling Descriptor

Syntax No. of bits Format

labeling descriptor () {
af descr_tag 8 uimbsf
af_descr_ length 8 uimbsf

1 =0
while (1 < af descr length)
{

label length code 3 bslbf
label_ type 13 bslbf
1 += 2
if ( label length code == 7 ) {
label_ length 8 uimbsf
1++
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Syntax No. of bits Format

label bytes N*8 bslbf

1l += N

NOTE 1 — In table U.11, the value of N is derived from label length code and label length (if present), as described
in U.3.10.

For example, N would be 20 when 1abel length code valueis 6, and 7 when label length code and
label length both have value of 7

u3.ill

Semantic definition of fields in labeling descriptor

label length code: length of the label field in bytes, as provided in Table U.12.

Table U-12 — label_length_code interpretation

value length, bytes

0 (not present)

2

4

8

12

16

20

Explicit value provided in label_length

~N|jojlo|~A|lWIN|F|O

label type: type of the label field, as provided in Table U.13.

Table U-13 — label_type values

range

Definition

0x00-0xFF

Reserved for MPEG standardization

0x100-0x1FF

Value defined in ANSI/SCTE 35 Table 8-8 (segmentation_type_id) + 0x100

0x200-0x2FF

Value defined in ANSI/SCTE 35 Table 8-7 (upid_type_id) + 0x200

0x300-0xFFF

Reserved for MPEG standardization

0x1000-0x1FFF

User Private types

label length: length, in bytes, of the label field (i.e., number of 1abel bytes)

label bytes: bytes carrying the label. Length N is defined by 1abel length code Or label length.
Interpretation of these bytes depends on label types.

NOTE 3 - If label_length_code is zero, this allows for label_type to exist with no label_bytes. This can serve as a marker type to
the indicated PES frame.
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