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INTERNATIONAL STANDARD
ISO/IEC 13818-1:201x/Amd.2 (E)
Rec. ITU-T H. 222.0 (xx/2013) /Amd.2

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -- GENERIC CODING OF MOVING PICTURES
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AMENDMENT 2

Delivery of timeline for external data

Replace the Table 2-6 with following table:

Table 2-6 — Transport Stream adaptation field

Syntax No. of bits Mnemonjc
adaptation_field() {
adaptation_field_length 8 uimsbf
if (adaptation_field length > 0) {
discontinuity_indicator 1 bslbf
random_access_indicator 1 bslbf
elementary_stream_priority_indicator 1 bslbf
PCR flag 1 bslbf
OPCR flag 1 bslbf
splicing_point_flag 1 bslbf
transport_private_data_flag 1 bslbf
adaptation_field_extension_flag 1 bslbf
if (PCR_flag=="1") {
program_clock -reference_base 33 uimsbf
reserved 6 bslbf
program_clock_reference_extension 9 uimsbf
}
if (OPCR _flag=="1") {
original_program_clock_reference base 33 uimsbf
reserved 6 bslbf
original_program_clock_reference_extension 9 uimsbf
}
if\(splicing_point_flag =="1") {
splice_countdown 8 tcimsbf|
}
if (transport_private data_flag =="1") {
transport_private_data_length 8 uimsbf
for (1=0; i < transport_private_data_length; i++) {
private_data_byte 8 bslbf
3
}
if (adaptation_field extension flag=="1") {
adaptation_field extension_length 8 uimsbf
Itw_flag 1 bslbf
piecewise_rate flag 1 bslbf
seamless_splice_flag 1 bslbf
af_descriptor_not_present_flag 1 bslbf
reserved 4 bslbf
if (Itw_flag =="1") {
Itw_valid_flag 1 bslbf
Itw_offset 15 uimsbf

Rec. ITU-T H.222.0 (2015)/Amd 2
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¥
if (piecewise _rate flag=="1") {
reserved 2 bslbf
piecewise_rate 22 uimsbf
}
if (seamless_splice flag =="1") {
splice_type 4 bslbf
DTS_next_AU[32..30] 3 bslbf
marker_bit 1 bslbf
DTS_next_AU[29..15] 15 bslbf
marker_bit 1 bslbf
DTS rext—ABH4-61 15 bstbf
marker_bit 1 bslbf
}
if (af descriptor not_present flag =="'0") {
for 1=0;1i<N;i++) {
af_descriptor()
b
}
for (1=0;1<N;i++) {
reserved 8 bslbf
}
}
for i=0;i<N;i++) {
stuffing byte 8 bslbf
}
§
}

In 2.4.3.5, add to semantics:

af descriptor not present flag - Thisibit field when set to ‘0’ signals the presence of one

orseveral af descriptor () construct in the:adaptation header. When this flag is set to ‘1 it
indicates that the af descriptor () is notpresent in the adaptation header.

af descriptor may carry one or more descriptors as defined in Annex T. For descriptors carry
information associated with specificcaccess units of an elementary stream, the descriptor applies to
first access unit that starts in the PES packet immediately following this adaptation field. There may

e
be

several TS packets carrying nopayload before the start of the PES, in which case these descriptors apply

to the next TS packet with payload on the same PID.

Adaptation field shall contain only complete af descriptor () descriptors, i.e. a single descriptor

always contained in a single transport stream packet.

—

S

NOTE: adaptation.field should remain relatively small; it is therefore recommended for large descriptrs

to use PES carriage’as defined in Annex T.

Replace theTable 2-22 with following table:

Table 2-22 — Stream_id assignments

streanTTt Note strearreoding

1011 1100 1 program_stream_map

1011 1101 2,9,10 private stream 1

1011 1110 padding_stream

1011 1111 3 private_stream_2

110x xxxX ISO/IEC 13818-3 or ISO/IEC 11172-3 or ISO/IEC 13818-7 or ISO/IEC
14496-3 audio stream number X XXXX

Rec. ITU-T H.222.0 (2015)/Amd 2
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1110 xxxx ITU-T Rec. H.262 | ISO/IEC 13818-2 or ISO/IEC 11172-2 or ISO/IEC
14496-2 or ITU-T Rec.H.264 | ISO/IEC 14496-10 video stream number
XXXX

1111 0000 3 ECM_stream

1111 0001 3 EMM _stream

1111 0010 5 ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A or ISO/IEC 13818-
6_DSMCC_stream

11110011 2 ISO/IEC_13522_stream

1111 0100 6 ITU-T Rec. H.222.1 type A

11110101 6 ITU-T Rec. H.222.1 type B

11110110 6 ITU-T Rec. H.222.1 type C

11110111 6 ITU-T Rec. H.222.1 type D

1111 1000 6 ITU-T Rec. H.222.1 type E

1111 1001 7 ancillary_stream

1111 1010 ISO/IEC14496-1_SL-packetized stream

1111 1011 ISO/IEC14496-1_FlexMux_stream

1111.1100 metadata stream

1111.1101 8 extended stream id

1111 1110 reserved data stream

11111111 4 program_stream_directory

Che notation x means that the values '0' or '1' are both permitted and results in the samé stream type. The stream number is give
he values taken by the x’s.

NOTE 1 — PES packets of type program_stream_map have unique syntax specified in 2.5.4.1.

NOTE 2 — PES packets of type private_stream_1 and ISO/IEC_13552 stream follow the same PES packet syntax as thosg
TU-T Rec. H.262 | ISO/IEC 13818-2 video and ISO/IEC 13818-3 audio’streams.

NOTE 3 — PES packets of type private_stream 2, ECM_stream and EMM_stream are similar to private stream 1 except no sy
s specified after PES packet_length field.

NOTE 4 — PES packets of type program_stream_directory haye‘a unique syntax specified in 2.5.5.
NOTE 5 — PES packets of type DSM-CC_stream have a ttique syntax specified in ISO/IEC 13818- 6.
NOTE 6 — This stream_id is associated with stream .type’0x09 in Table 2-29.

NOTE 7 — This stream_id is only used in PES packets, which carry data from a Program Stream or an ISO/IEC 11172-1 Sy
Stream, in a Transport Stream (refer to 2.4.3.8);

NOTE 8 — The use of stream_id 0xFD (extended stream_id) identifies that this PES packet employs an extended syntax to pd
hdditional stream types to be identified,

NOTE 9 - JPEG 2000 video streams (stream_type = 0x21) are carried using the same PES packet syntax as private stream 1.

NOTE 10 — Timeline and Extetnal Media Information streams (stream_type = 0x26) are carried using the same PES packet syntax
brivate stream 1.

for

ntax

tem

rmit

Replace the Table.2-34 with following table:

0x26-0x7E ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved

with:

026 Timeline-and External- MediaInformation-Stream(See-Annex—1)
0326 Firneline-and-Ext )

0x27-0x7E | ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved

Replace Table AMDS-1 by:
Table AMDS-1 — Extension descriptor

Syntax No. of bits | Mnemonic

Extension_descriptor () {

descriptor_tag 8 uimsbf

Rec. ITU-T H.222.0 (2015)/Amd 2
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Syntax No. of bits | Mnemonic
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()

by

1]
else if ( extension_descriptor_tag == 0x04) {

af extensions_descriptor ()

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

Add the following immediately before Table AMDS-2:

af extensions_descriptor()— This structure is defined in 2.6.97.

Replace Table AMDS-2 by:
Table AMDS-2: Extension descriptor Tag values

Extension_descriptor _tag | TS | PS Identification
0 n/a | n/a | Resefved
1 n/a X M Forbidden
2 X X\ | ODUpdate_descriptor
3 X n/a | HEVC_timing and HRD_ descriptor()
4 X n/a | af extensions_descriptor()
3-255 n/a | n/a | Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved

Add the following immediately after clause 2.6.96 as new subclause:
2.6.97 AF Extensions descriptor

The AF extefisions descriptor is used to signal that Adaptation Field descriptors could be present in the adaptation
header of-the component, as defined in 2.4.3.5.

NOTE:\TFhere may be AF descriptors in an adaptation field of a TS packet even though this descriptor is not set foj
the component.

Table X-1 — Adaptation Field Extension Descriptor

Syntax No. Of bits Mnemonic

af extensions_descriptor() {

}

In section 2.14.1 add to Note 5:

Rec. ITU-T H.222.0 (2015)/Amd 2
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“When carrying AVC base and SVC enhancement layers in different elementary streams, usage of VDRD
is strongly recommended if access units are not aligned with PES packets.”

Insert following annex T:

Rec. ITU-T H.222.0 (2015)/Amd 2
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Annex T

Carriage of Timeline and External Media Information over MPEG-2 Transport Streams
(This annex forms an integral part of this Recommendation | International Standard.)

T.1 Introduction

This annex specifies a format for carriage of timeline and location of external media resource that may be
used as a synchronized enhancement of an MPEG-2 transport stream. The possible resolving,
consumption and rendering of external media indicated in the stream are out of scope of this
Recommendation | International Standard.

The format specifies the mapping of the transport stream program clock to an embedded timeling, gfhe
signaling of associated external resources, hereafter called add-on(s), and the signaling of prefetching
events. The format is designed to be compact in order to fit within one TS packet for common,use casps.
The mapping of the embedded timeline indicated in the PES packet payload or in the adaptation fig¢ld
descriptor with the PTS value of the PES header of the PES packet provides a stable timeline for medlia
streams in the program, regardless of PCR discontinuities or other timestamps rewriting-that may hapgen
in the network.
In the context of this annex, the “timeline and external media information” streamnis called TEMI strearn.
The TEMI stream describes external data and associated timing for the progrannin the MPEG-2 Transpprt
Stream with which the TEMI stream is associated through the Program Map-lable.

T.2 TEMI access unit and TEMI elementary stream

The format of the TEMI access unit is defined in Table T-1. TEMI Access Units shall be carried as P
packets using private stream 1 streamID and identified in\the Program Map Table by the stream tyjpe
0x26. There shall be at most one TEMI elementary stream-declared in the Program Map Table.
The payload of a TEMI PES Packet is a single complete TEMI_AU, i.e. there shall be one and only gne
complete TEMI Access Unit in a TEMI PES packet;

1T
05]

The TEMI PES Packet header shall contain &PTS timestamp, whose value is used to match the curr¢nt
System Time Clock with the timeline valu¢’embedded in the TEMI packet payload, as defined in Table
T-1.
A TEMI AU is made of one or several AF descriptors. These AF descriptors may be sent in differ¢nt
access units and at different rates,.and are independently decodable. All TEMI access units are therefgre
random access points.

NOTEI1: in order to aveid-interpolation issues when frame-accurate synchronization is required, ]‘}116
indicated PTS should be-the same as the PTS of the associated video or audio stream for which frafe
accurate sync is needed.

NOTE?2: It is_possible to perform timeline interpolation in-between TEMI access units, for example| if
multiple audio frames are packed in a single PES packet, or when the TEMI AU frequency is less than the
media AU 4requency. However, receivers detecting PCR discontinuities in-between TEMI AUs should |be
careful-when performing interpolation.

Table T-1 — TEMI Access Unit

Syntax Nb bits | Mnemonic

TEMI AU {

Rec. ITU-T H.222.0 (2015)/Amd 2
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Syntax Nb bits | Mnemonic

CRC_flag 1 bslbf
reserved 7 bslbf
for (i=0; 1i<N; i++) {

af descriptor();
}
if (CRC_flag) {

CRC 32 32 rpchof
}

}

Each TEMI AU is composed of an entire number of AF descriptors.

CRC _flag : A 1-bit flag, which when set to '1' indicates that a CRC field is present inm-the packet.

CRC_32 — This is a 32-bit field that contains the CRC value that gives a zero gutput of the registers in the

decoder defined in Annex A after processing the entire payload of the TEMIlaceess unit.

T.3 AF Descriptors
T.3.1 Introduction

AF descriptors are structures used to carry various features of the timeline or other information. All 4
descriptors have a format that begins with an 8-bit tag value./The tag value is followed by an 8-bit /

\F
\F

descriptor length and data fields. The following semantics apply to the descriptors defined throughgut

annex T.

af_descr_tag — The af descr_tag is an 8-bit field\which identifies each AF descriptor.
Table T-2 provides the Rec. ITU-T H.222.0 KISO/IEC 13818-1 defined, Rec. ITU-T H.222.0 | ISO/II
13818-1 reserved, and user available AF descriptor tag values.
af_descr_length — The af descr lengthis an 8-bit field specifying the number of bytes of the 4
descriptor immediately following af descr length field.

Table T-2 — 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 )= 0x7F Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
0x80 - OxFF User Private

CLT

C

\F

AT deSCTiptors Ty be cartied 1 the adaptation fietd of TS packets of & Media CIeentary Srear,

defined in subclause 2.4.3.5.

T.3.2 Location Descriptor

as

The location descriptor is used to signal the location of external data that can be synchronized
with the program. It conveys several locations and their type (optionally including MIME types),
along with the ability to signal upcoming external data association though a countdown until
activation of the external data. It is possible to signal splicing of external data, by signaling that

the newly associated data is temporary and the previous association will be re-used later on.

Rec. ITU-T H.222.0 (2015)/Amd 2
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Table T-3 — TEMI Location Descriptor

Syntax Nb bits [ Mnemonic
temi location descriptor {
af descr tag 8 uimsbf
af descr length 8 uimsbf
force reload 1 bslbf
is_anHouncement 1 bslbf
splicing flag 1 bslbf
use base temi url 1 bslbf
reserved 5 bsibf
timeline id 7 uimsbf
if (is_announcement) {
timescale 32 uimsbf
time before activation 32 uimsbf
}
if (!use base temi url) {
url scheme 8 uimsbf
url path length 8 uimsbf
for (i=0;i< url path length;i++) {
url path 8 bslbf
}
}
nb addons 8 uimsbf
for (i=0;1i < nb addons ;i++) {
service type 8 uimsbf
if (service type==0) {
mime length 8 uimsbf
for (3=0;j<mime length;j++) <4
mime type 8 bslbf
}
}
url subpath len 8 uimsbf
for (3j=0;j< url subpath len;j++) {
addon_ location 8 bslbf
}
}
}

T.3.3 Semantic definition of fields in location descriptor

force reload:When setto 1, indicates that the add-on description shall be reloaded before attempting

to map media timhes or locate media components. Reloading may typically happen for manifest-baged
add-on suchzass MPEG-DASH or MPEG-MMT.

is anmrduncement: when set to I, indicates that the add-on described by this descriptor is not yet
active.

splicing flag: when set to 1, indicates that the new add-on indicated by this descriptor
temporarily interrupts the last defined add-on for which splicing flag was not set. It is
possible to have a sequence of add-ons with splicing flag set. This allows terminal to
optimize loading of the add-on when splicing period ends. There shall not be two
temi location descriptor pointing to the same add-on with different values for
splicing flag, unless another temi location descriptor pointing to different add-ons
is sent in-between with a splicing flag setto 0.

Rec. ITU-T H.222.0 (2015)/Amd 2
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url scheme: indicates the URL scheme to use for the URL. The scheme identified shall be

appended to the url path, according to table T-4

Table T-4 — TEMI URL Scheme types

TEMI URL Scheme Type |Scheme value

0 Scheme URL is Included in url path

1 “http://”

A tttpsT7/+

3-0x7F Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
0x80-0xFF User private

timeline id: a unique identifier for this content location. If force reload is setto\0’ and another
temi location descriptor with the same timeline idand splicingy flag has already
been received, the associated descriptions of the two descriptors shall, be” the same. If fhe

splicing flag differs for the same timeline id, the timeline idis reassigned to the n
URL defined in the descriptor (i.e. redefinition of timeline id).

timescale: indicates the timescale used to express the time befere activation field int
message.

use base temi url: when set to 1, indicates that theSUURL defined in the last receiv
temi base url descriptor shall be used as a base URD; when set to 0, a base URL is provid
in the payload of this descriptor for the location described in.this descriptor and only this descriptor.
time before activation: indicates the time in fimescale units until the resource identified
addon_ location becomes active; the ratio time{before activation/timescale indica
a duration in seconds. An implementation may use-this' information to start prefetching content.

url path length: indicates the length in-bytes of the base URL path; when set to 0, indicates
empty URL path.

url path: base URL common to the different add-ons, if any; it shall be encoded without trailing z¢
character. This URL shall be a valid URL, as defined in section 3 of RFC 3986, and may contair
Fragment and or a Query part.
nb addons: indicates the numberiof add-ons that share this timeline. If 0, only one add-on is present

the location indicated by url-path, if this string is not empty. If url path is empty and

nb_addons is 0, this means that no service is associated with the current broadcast. If url path
empty and nb_addons(isnot 0, url subpath len must be greater than 0.
service type: indicates the type of add-on present at the given URL, as described in table T-5. |
implementation can'decide to fetch or not the add-on based on this service type indication.

Table T-5 — TEMI Service Types

CW

1S

—

(0)

at

1S

\n

TEMI Service Type Add-on type
0 Specified with MimeType
1 MPEG-DASH
2 ISO/IEC 14496-12 file
3 Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Transport Stream
0x04-0x7E Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved
0x7F Unknown service type
0x80 - OxFF User Private

mime type: indicates the mime type of the add-on available at the indicated location, as defined in RFC

2046. An implementation can decide to fetch or not the add-on based on this mime type indication.
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url subpath length: indicates the length in bytes of the URL sub path; when set to 0, indicates an
empty URL subpath.

url subpath: indicates the URL sub path, without trailing zero character; this URL shall be a valid
URL, as defined in section 3 of RFC 3986. The URL for this add-on is obtained by merging
url subpath with the base URL path, as defined in section 5 of RFC 3986.

T.3.4 Base URL Descriptor
The base URL descriptor is used to assign a default base URL to all location descriptors.

Table T-6 — TEMI Base URL Descriptor

Syntax Nb bits | Mnemonic
temi base url descriptor {
af descr tag 8 uimsbf
af descr_ length 8 uimsbf
url scheme 8 uimsbf
for (i=0;i< N;i++) |
base url path 8 bslbf
}
}

T.3.5 Semantic definition of fields in location descriptor
url scheme: indicates the URL scheme to for the URL. The scheme identified shall be appended to the
base url path, according to table T-4

base url path: base URL common to all following location descriptors, if any; it shall be encoded
without trailing zero character. This URL shall be a ¥alid path, as defined in section 3 of RFC 3986, and
may contain a Fragment and or a Query part.

T.3.6 Timeline Descriptor
The Timeline descriptor is used to carry timing information that can be used to synchronize external dafta.
When the descriptor is carried within asFEMI access unit, the included timing information is given for the
PTS value of the TEMI access unit carrying the descriptor. When the descriptor is carried in the
adaptation field of a media compenent, the included timing information is given for the PTS found in the
PES header starting in the payload of this transport stream packet or in the first subsequent transpprt
stream packet with payledd unit start indicator setto 1 on this component (same PID). This
PES header shall have‘a’ PTS declared. For a given media access unit, there shall be at most dne
temi timeline_‘descriptor for which the last temi location descriptor received Had
an is_ announcément flag set to 0. A temi timeline descriptor, for which the lhst
temi locatien descriptor received had an is announcement flag set to 1, indicates ‘fe
media timevat which the timeline will start upon activation. This Recommendation | Internatio

Standard~does not define any restrictions on temi timeline descriptor using timeline fd
values-in the range [0x80, OxFF].

In this section. this media PES packet is called the associated PES packet and the media PTS value] is

called the associated PTS.

Table T-7 — TEMI Timeline Descriptor

Rec. ITU-T H.222.0 (2015)/Amd 2
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