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ISO/IEC 1381

Foreword

ISO

8-4:2004(E)

(the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and rfon-governmental, in liaison with ISO and IEC, also take part in the work. In the field_¢f information
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Inter

The

tional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

ain task of the joint technical committee is to prepare International Standards. Draft

Standards adopted by the joint technical committee are circulated to national bodies for voting. |

an In

ISO/I

FC 13818-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information

Subcpmmittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This

incorf
4/Am
and |9

ISO/I
codin

— A

— A

— A

second edition cancels and replaces the first edition, ofcwhich it constitutes a minor re
orates the Amendments [SO 13818-4/Amd.1:1999; 1SO 13818-4/Amd.2:2000 and
.3:2000 and the Technical Corrigenda 1ISO 13818-4/Cor.2:1998, ISO 13818-4/Amd.1:199
5O 13818-4/Amd.3:2000/Cor.1:2003.

FC 13818 consists of the following parts, under the general title Information technolog
) of moving pictures and associated audio<information:

art 1: Systems

art 2: Video

art 3: Audio

art 4: Conformancetesting

art 5: Software_simulation [Technical Report]
art 6: Extensions for DSM-CC

art 7-.Advanced Audio Coding (AAC)

rnational Standard requires approval by at least 75 % of the national bodies casting a votd.

Part 2.
International
Publication as

technology,

ision. It also
ISO 13818-
9/Cor.1:2003

y — Generic

— Part 9: Extension for real time interface for systems decoders

— Part 10: Conformance extensions for Digital Storage Media Command and Control (DSM-CC)

— Part 11: IPMP on MPEG-2 systems
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Introduction

Parts 1, 2, 3 and 7 of ISO/IEC 13818 specify a multiplex structure and coded representations of audio-visual
information. Parts 1, 2, 3 and 7 of ISO/IEC 13818 allow for large flexibility, achieving suitability of ISO/IEC
13818 for many different applications. The flexibility is obtained by including parameters in the bitstream that

define the characteristics of coded bitstreams.

picture rate a

This part of |
meet the req
various purpg

Manufac|
produces vali

Manufac|
requirements

The Internati
draw attentio
use of patent

ISO and IEC

The holders

under reason
respect, the g
be obtained fi

Attention is ¢

subject of pa
identifying an

vi

nd bitrate parameters.

Examples are the audio sampling frequency, picture size,

LO/IEC 13818 specifies how tests can be designed to verify whether bitstreams and\deq
Lirements as specified in parts 1, 2, 3 and 7 of ISO/IEC 13818. These tests cam)be us
ses such as:

urers of encoders, and their customers, can use the tests to verify whether the en
d bitstreams.

urers of decoders and their customers can use the tests to verify whether the decoder megq
specified in parts 1, 2, 3 and 7 of ISO/IEC 13818 for the claimed-decoder capabilities.

bnal Organization for Standardization and the International “Electrotechnical Commission
h to the fact that it is claimed that compliance with this part of ISO/IEC 13818 may invol

S

fake no position concerning the evidence, validity:and scope of these patent rights.
bf these patent rights have assured the ISOgzand IEC that they are willing to negotiate lic

tatements of the holders of these patents right are registered with ISO and IEC. Informatio
'om the companies listed in Annex E:

rawn to the possibility that some’ of the elements of this part of ISO/IEC 13818 may K

y or all such patent rights

oders
bd for

coder

ts the

(IEC)

e the

ences

able and non-discriminatory terms and conditions with applicants throughout the world. In this

N may

e the

ent rights other than those. identified in Annex E. ISO and IEC shall not be held responsible for
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Information technology — Generic coding of moving pictures
and associated audio information —

Part 4:
Conformance testing

This part of ISO/IEC 13818 specifies how tests can be designed to verify whether bitstreams and decoders
meet requirements specified in parts 1, 2, 3 and 7 of ISO/IEC 13818. In this part of ISO/IEC 13818, encoders
are npt addressed specifically. An encoder may be said to be an ISO/IEC 13818 encoder if it generates
bitstrgams compliant with the syntactic and semantic bitstream requirements specified in parts 1} 2, 3 and 7 of
ISO/IEC 13818.

Chargcteristics of coded bitstreams and decoders are defined for parts 1, 2, 3 and 7 of ISO/IEC 13818. The
charapteristics of a bitstream define the subset of the standard that is exploited in the bitstreaq. Examples
are tHe applied values or range of the picture size and bitrate parameters. Decoder characteristics define the
propefrties and capabilities of the applied decoding-process. An example of a property i$ the applied
arithnpetic accuracy. The capabilities of a decoder¢specify which coded bitstreams the decoder can decode
and reconstruct, by defining the subset of the standard that may be exploited in decodable Ritstreams. A
bitstream can be decoded by a decoder if the €haracteristics of the coded bitstream are within [the subset of
the stendard specified by the decoder capabilities.

Procgdures are described for testing conformance of bitstreams and decoders to the requiremehts defined in
parts [1, 2, 3 and 7 of ISO/IEC 13818."Given the set of characteristics claimed, the requirementq that must be
met afe fully determined by parts. 1; 2, 3 and 7 of ISO/IEC 13818. This part of ISO/IEC 13818 summarises the
requirements, cross references them to characteristics, and defines how conformance with them can be
testeq. Guidelines are given on constructing tests to verify bitstream and decoder confornance. This
docurnent gives guidelines.on how to construct bitstream test suites to check or verify decoder fonformance.
In addlition, some test bitstreams implemented according to those guidelines are provided as|an electronic
anney to this document.

2 Tormative references

The {ollowing referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 639 (all parts), Codes for the representation of names of languages

ISO 8859-1, Information processing — 8-bit single-byte coded graphic character sets — Part 1: Latin alphabet
No. 1

ISO/IEC 11172-1, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 1: Systems

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

© ISO/IEC 2004 — All rights reserved 1
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ISO/IEC 11172-3:1993, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 3: Audio

ISO/IEC 11172-4, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 4: Compliance testing

ISO/IEC 13818-1:2000, Information technology — Generic coding of moving pictures and associated audio
information: Systems

ISO/IEC 13818-2:2000, Information technology — Generic coding of moving pictures and associated audio
information: Video

ISO/IEC 13818=371998,friformationm techmotogy — Gerreric coaing of Tovirg picturesand-associated]audio

information — Part 3: Audio

ISO/IEC 13818-7:2004, Information technology — Generic coding of moving pictures and associated |audio
information — Part 7: Advanced Audio Coding (AAC)

IEEE Std 1180-1990, IEEE Standard Specifications for the Implementations of 8 by 8 Inverse Discrete (osine
Transform, December 6, 1990

3 Terms jand definitions
For the purpgses of this document, the following definitions apply.

3.1 16x8|prediction [video]: A prediction mode similar to field-based prediction but where the pred|cted
block size i 16x8 luminance samples.

3.2 AC cpefficient [video]: Any DCT coefficient for which the frequency in one or both dimensions |s
non-zero.

3.3 acceps unit [systems]: A coded representation of a presentation unit. In the case of audio, an
access unifl is the coded representation of an audio frame.
In the case|of video, an access unit includes all.the coded data for a picture, and any stuffing that folloys it,
up to but ngt including the start of the next access unit. If a picture is not preceded by a group_start_cqde or
a sequencg _header_code, the access unit-begins with the picture start code. If a picture is preceded bl a
group_star{ code and/or a sequence_hedder_code, the access unit begins with the first byte of the firdt of
these start codes. If it is the last picture preceding a sequence_end_code in the bitstream all bytes betjveen
the last byte of the coded picturetand the sequence_end_code (including the sequence_end_code) belong
to the acceps unit.

rying

e

3.7 adaptive segmentation [audio]: A subdivision of the digital representation of an audio signal in
variable segments of time.

3.8 alias [audio]: Mirrored signal component resulting from sub-Nyquist sampling.

3.9 analysis filterbank [audio]: Filterbank in the encoder that transforms a broadband PCM audio signal
into a set of subsampled subband samples.

3.10 ancillary data [audio]: part of the bitstream that might be used for transmission of ancillary data.

3.11  audio access unit [audio]: For Layers | and Il, an audio access unit is defined as the smallest part
of the encoded bitstream which can be decoded by itself, where decoded means "fully reconstructed
sound". For Layer lll, an audio access unit is part of the bitstream that is decodable with the use of
previously acquired main information.

2 © ISO/IEC 2004 — All rights reserved
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3.12  audio buffer [audio]: A buffer in the system target decoder for storage of compressed audio data.

3.13 audio sequence [audio]: A non-interrupted series of audio frames (base frames plus optional
extension frames) in which the following parameters are not changed:
-1D
- Layer
- Sampling Frequency
For Layer | and Il, a decoder is not required to support a continuously variable bitrate (change in the bitrate
index) of the base stream. Such a relaxation of requirements does not apply to the extension stream.

3.14  B-field picture [video]: A field structure B-Picture.

3.15 B-frame picture [video]: A frame structure B-Picture.

3.16 | B-picture; bidirectionally predictive-coded picture [video]: A picture that is coded uging motion
compensated prediction from past and/or future reference fields or frames.

3.17 | backward compatibility: A newer coding standard is backward compatible with an oldér coding
stapdard if decoders designed to operate with the older coding standard are able to, continue tq operate by
dedoding all or part of a bitstream produced according to the newer coding standard-

3.18 | backward motion vector [video]: A motion vector that is used for mgtion compensatiofn from a
refgrence frame or reference field at a later time in display order.

3.19 | backward prediction [video]: Prediction from the future reference frame (field).

3.20 | Bark [audio]: Unit of critical band rate. The Bark scale is a'non-linear mapping of the frgquency scale
ovelr the audio range closely corresponding with the frequency seléctivity of the human ear acrgss the band.

3.21 base layer [video]: First, independently decodable layerof a scalable hierarchy.

3.22 | big picture [video]: A coded picture that would.cause VBV buffer underflow as defined |jn C.7 of
ISQ/IEC 13818-2:2000. Big pictures can only occur+in sequences where low_delay is equal to[1. “Skipped
picture” is a term that is sometimes used to describe_the same concept.

3.23 | bitrate [audio]: The rate at which the conipressed bitstream is delivered to the input of & decoder.
3.24 bitstream; stream: An ordered serigs\of bits that forms the coded representation of the data.

3.25 | bitstream verifier [video]: A precéss by which it is possible to test and verify that all the
reqpirements specified in ISO/IEC 13818-2 are met by the bitstream.

3.26 | block [video]: An 8-row.hy,8-column matrix of samples, or 64 DCT coefficients (source] quantised
or dequantised).

3.27 | block companding.[audio]: Normalising of the digital representation of an audio signal|within a
cerfain time period.

3.28 | bottom field [video]: One of two fields that comprise a frame. Each line of a bottom field is spatially
located immediately below the corresponding line of the top field.

3.29 | bound [audio]: The lowest subband in which intensity stereo coding is used.

3.30 | bytealigned: A bitin a coded bitstream is byte-aligned if its position is a multiple of 8-bifs from the
firs{ bitin the stream.

3.31 byte: Sequence of 8-bits.

3.32 centre channel [audio]: An audio presentation channel used to stabilise the central component of
the frontal stereo image.

3.33 channel [audio]: A sequence of data representing an audio signal being transported.

3.34 chroma simulcast [video]: A type of scalability (which is a subset of SNR scalability) where the
enhancement layer (s) contain only coded refinement data for the DC coefficients, and all the data for the
AC coefficients, of the chrominance components.

3.35 chrominance format [video]: Defines the number of chrominance blocks in a macroblock.

© ISO/IEC 2004 — All rights reserved 3
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3.36 chrominance component [video]: A matrix, block or single sample representing one of the two
colour difference signals related to the primary colours in the manner defined in the bitstream. The symbols
used for the chrominance signals are Cr and Cb.

3.37 coded audio bitstream [audio]: A coded representation of an audio signal as specified in part 3 of
ISO/IEC 13818.

3.38 coded B-frame [video]: A B-frame picture or a pair of B-field pictures.
3.39 coded frame [video]: A coded frame is a coded I-frame, a coded P-frame or a coded B-frame.

3.40 coded I-frame [video]: An I-frame picture or a pair of field pictures, where the first field picture is an
I-picture and the second field picture is an I-picture or a P-picture.

3.41 codeld order [video]: € order in whicC € pictures are transmitted and decoded. 1S order |s not
necessarily| the same as the display order.

3.42 codI P-frame [video]: A P-frame picture or a pair of P-field pictures.

3.43 coded picture [video]: A coded picture is made of a picture header, the optional extensions
immediately following it, and the following picture data. A coded picture may be a coded'frame or a coded
field.

3.44 codI representation: A data element as represented in its encoded form:

3.45 coded video bitstream [video]: A coded representation of a series of\one or more pictures as
defined in ISO/IEC 13818-2.

3.46 coding parameters [video]: The set of user-definable parameters.that characterise a coded
bitstream. Bitstreams are characterised by coding parameters. Decoders are characterised by the
bitstreams fhat they are capable of decoding.

3.47 component [video]: A matrix, block or single sample frem one of the three matrices (luminancg and
two chromipance) that make up a picture.

3.48 compression: Reduction in the number of bits used to represent an item of data.
3.49 constant bitrate: Operation where the bitratg, is’constant from start to finish of the coded bitstrepm.

3.50 consfrained parameters [video]: The valiés of the set of coding parameters defined in 2.4.3.2 of
ISO/IEC 11[172-2:1993.

3.51  consfrained system parameter stream; CSPS [systems]: A Program Stream for which the
constraints|defined in subclause 2.7.9'0f1SO/IEC 13818-1:2000 apply.

3.52 CRC] The Cyclic Redundancy Check to verify the correctness of data.

3.53 critidal band [audio]: Psychoacoustic measure in the spectral domain which corresponds to th¢
frequency gelectivity of the human ear. This selectivity is expressed in Bark.

3.54 critigal band rates[audio]: Psychoacoustic function of frequency. At a given audible frequency, [it is
proportiondl to the nummber of critical bands below that frequency. The units of the critical band rate scgle
are Barks.

3.55 data

3.56 data :
resilience purposes. The two bitstreams have to be recombined before decoding.

lement: An item of data as represented before encoding and after decoding.

3.57 DC coefficient [video]: The DCT coefficient for which the frequency is zero in both dimensions.
3.58 DCT coefficient [video]: The amplitude of a specific cosine basis function.

3.59 de-emphasis [audio]: Filtering applied to an audio signal after storage or transmission to undo a
linear distortion due to emphasis.

3.60 decoded stream: The decoded reconstruction of a compressed bitstream.

3.61 decoder input buffer [video]: The first-in first-out (FIFO) buffer specified in the video buffering
verifier.

3.62 decoder: An embodiment of a decoding process.
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3.63 decoder sub-loop [video]: Stages within encoder which produce numerically identical results to the
decode process described in ISO/IEC 13818-2:2000, clause 7. Encoders capable of producing more than
just I-pictures embed a decoder sub-loop to create temporal predictions and to model the behaviour of
downstream decoders.

3.64 decoding (process): The process defined in ISO/IEC 13818 parts 1, 2, 3 and 7 that reads an input
coded bitstream and outputs decoded pictures or audio samples.

3.65 decoding time-stamp; DTS [systems]: A field that may be present in a PES packet header that
indicates the time that an access unit is decoded in the system target decoder.

3.66 dequantisation: The process of rescaling the quantised DCT coefficients after their representation in
the bitstream has been decoded and before they are presented to the inverse DCT.

3.67 | digital storage media; DSM: A digital storage or transmission device or system.

3.68 | discrete cosine transform; DCT: Either the forward discrete cosine transform orthe inyerse
disgrete cosine transform. The DCT is an invertible, discrete orthogonal transformation.

3.69 | display aspect ratio [video]: The ratio height/width (in SI units) of the intended display.

3.70 | display order [video]: The order in which the decoded pictures are displayed. Normally this is the
sanpe order in which they were presented at the input of the encoder.

3.7 display process [video]: The (non-normative) process by which reconstructed frames @re displayed.
3.72 | downmix [audio]: A matrixing of n channels to obtain less than'n channels.

3.73 | drift [video]: Accumulation of mismatch between the reconstructed output produced by the
hypothetical decoder sub-loop embedded within an encoder (s§éé definition of "decoder sub-logp") and the
recpnstructed outputs produced by a (downstream) decoder.

3.74 | DSM-CC: digital storage media command and control.

3.75 | dual channel mode [audio]: A mode, whefe.two audio channels with independent programme
contents (e.g. bilingual) are encoded within one bitstream. The coding process is the same as for the stereo
mofgle.

3.76 | dual-prime prediction [video]: A prediction mode in which two forward field-based predjctions are
averaged. The predicted block size is 46x16 luminance samples. Dual-prime prediction is only used in
interlaced P-pictures.

3.77 | dynamic crosstalk [audio];* A method of multichannel data reduction in which stereo-irfelevant
signal components are copied to'another channel.

3.78 | dynamic transmission channel switching [audio]: A method of multichannel data reduction by
allocating the most orthogonal signal components to the transmission channels.

3.79 | editing: The'process by which one or more coded bitstreams are manipulated to produde a new
coded bitstreamt-Conforming edited bitstreams must meet the requirements defined in parts 1} 2, and 3 of
ISQV/IEC 13848

3.80 | Elementary Stream Clock Reference; ESCR [systems]: A time stamp in the PES Stream from
which.decoders of PES streams may derive timing.

3.81 y y c-termforon e audio or other
coded bltstreams in PES packets One elementary stream is carried in a sequence of PES packets with one
and only one stream_id.

3.82 emphasis [audio]: Filtering applied to an audio signal before storage or transmission to improve the
signal-to-noise ratio at high frequencies.

3.83 encoder: An embodiment of an encoding process.

3.84 encoding (process): A process, not specified in ISO/IEC 13818, that reads a stream of input
pictures or audio samples and produces a valid coded bitstream as defined in parts 1, 2, and 3 of
ISO/IEC 13818.
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3.85 enhancement layer [video]: A relative reference to a layer (above the base layer) in a scalable
hierarchy. For all forms of scalability, its decoding process can be described by reference to the lower layer
decoding process and the appropriate additional decoding process for the enhancement layer itself.

3.86 entitlement control message; ECM [systems]: Entitlement Control Messages are private
conditional access information which specify control words and possibly other, typically stream-specific,
scrambling and/or control parameters.

3.87 entitlement management message; EMM [systems]: Entitlement Management Messages are
private conditional access information which specify the authorisation levels or the services of specific
decoders. They may be addressed to single decoders or groups of decoders.

3.88 entropy coding: Variable length lossless coding of the digital representation of a signal to reduce
redundancy.

3.89 event [systems]. An event is defined as a collection of elementary streams with a common:time
base, an agsociated start time, and an associated end time.

3.90 evil bitstreams: Bitstreams orthogonal to reality.

3.91 extemsion bitstream [audio]: Information contained in an optional additional bit §tream related to the
audio base]bit stream at the system level, to support bit rates beyond those defined in ISO/IEC 11172-B.
The optional extension bit stream contains the remainder of the multichannel and'multilingual data.

3.92 fast [reverse playback [video]: The process of displaying the picture sequence in the reverse ¢f
display order faster than real-time.

3.93 fast forward playback [video]: The process of displaying a sequefice, or parts of a sequence, pf
pictures in flisplay-order faster than real-time.

3.94  FFT:| Fast Fourier Transformation. A fast algorithm for performing a discrete Fourier transform (an
orthogonal ftransform).

3.95 field|[video]: For an interlaced video signal, a “field%is the assembly of alternate lines of a frane.
Therefore gn interlaced frame is composed of two fields¢a top field and a bottom field.

3.96 field|period [video]: The reciprocal of twice the-frame rate.

3.97 field picture; field structure picture [video]: A field structure picture is a coded picture with
picture_strdcture is equal to "Top field" or "Bottom field".

3.98 field{based prediction [video]: A-prediction mode using only one field of the reference frame. [The
predicted bjock size is 16x16 luminance.samples. Field-based prediction is not used in progressive frgmes.

3.99 filterbank [audio]: A set of band-pass filters covering the entire audio frequency range.

3.100 fixed segmentation [audio]: A subdivision of the digital representation of an audio signal into fixed
segments qf time.

3.101 flag: | A variable which can take one of only the two values defined in this specification.
3.102 FLC:| Fixed Length Code.

3.103 forbifdden: ;The term "forbidden", when used in the clauses defining the coded bitstream, indicales
that the vallg\shall never be used. This is usually to avoid emulation of start codes.

3.104 forced updating [video]: The process by which macroblocks are intra-coded from time-to-time to
ensure that mismatch errors between the inverse DCT processes in encoders and decoders cannot build up
excessively.

3.105 forward compatibility: A newer coding standard is forward compatible with an older coding standard
if decoders designed to operate with the newer coding standard are able to decode bitstreams of the older
coding standard.

3.106 forward motion vector [video]: A motion vector that is used for motion compensation from a
reference frame or reference field at an earlier time in display order.

3.107 forward prediction [video]: Prediction from the past reference frame (field).

3.108 frame [audio]: A part of the audio bit stream that corresponds to audio PCM samples from an Audio
Access Unit.
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3.109 frame [video]: A frame contains lines of spatial information of a video signal. For progressive video,
these lines contain samples starting from one time instant and continuing through successive lines to the
bottom of the frame. For interlaced video a frame consists of two fields, a top field and a bottom field. One
of these fields may be temporally located one field period later than the other.

3.110 frame period [video]: The reciprocal of the frame rate.

3.111 frame picture; frame structure picture [video]: A frame structure picture is a coded picture with
picture_structure is equal to "Frame".

3.112 frame rate [video]: The rate at which frames are be output from the decoding process.

3.113 frame reordering [video]: The process of reordering the reconstructed frames when the coded order

+

stream.

ame.

mum valid
bitrate for each layer.

3.116) future reference frame (field) [video]: A future reference frame(field)ds,a reference frame(field) that
occlrs at a later time than the current picture in display order.

3.117| granules [Layer ll] [audio]: The set of 3 consecutive subband samples from all 32 subhands that
are|considered together before quantisation. They correspond to 96-RCM samples.

3.118| granules [Layer lll] [audio]: 576 frequency lines that carry-their own side information.

3.119| group of pictures [video]: A notion defined only in ISO/NEC 11172-2 (MPEG-1 Video). |In ISO/IEC
13818-2, a similar functionality can be achieved by the mean of inserting group of pictures hedders.

3.1200 Hann window [audio]: A time function applied sample-by-sample to a block of audio samples before
Fodrier transformation.

3.121| header: A block of data in the coded bitstream containing the coded representation of ajnumber of
datd elements pertaining to the coded data that.follow the header in the bitstream.

3.122| Huffman coding: A specific methad; for entropy coding.
3.123| hybrid filterbank [audio]: A serial combination of subband filterbank and MDCT.
3.124] hybrid scalability [video]:\Hybrid scalability is the combination of two (or more) types df scalability.

3.125 I-field picture [video]y Afield structure I-Picture.

3.126| I-frame picture [video]: A frame structure I-Picture.

—h

3.127| I-picture; intra~coded picture [video]: A picture coded using information only from itse
3.128| IDCT: Inverse Discrete Cosine Transform.
3.129| IMDCTF{audio]: Inverse Modified Discrete Cosine Transform.

3.130 intensity stereo [audio]: A method of exploiting stereo irrelevance or redundancy in stgreophonic
audiopregrammes based on retaining at high frequencies only the energy envelope of the right and left
channels.

3.131 interlace [video]: The property of conventional television frames where alternating lines of the frame
represent different instances in time. In an interlaced frame, one of the field is meant to be displayed first.
This field is called the first field. The first field can be the top field or the bottom field of the frame.

3.132 intra coding [video]: Coding of a macroblock or picture that uses information only from that
macroblock or picture.

3.133 ITU-T Rec. H.222.0 | ISO/IEC 13818 (multiplexed) stream [systems]: A bitstream composed of 0
or more elementary streams combined in the manner defined in ITU-T Rec. H.222.0 | ISO/IEC 13818-1.

3.134 joint stereo coding [audio]: Any method that exploits stereophonic irrelevance or stereophonic
redundancy.

3.135 joint stereo mode [audio]: A mode of the audio coding algorithm using joint stereo coding.
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3.136 layer [audio]: One of the levels in the coding hierarchy of the audio system defined in ISO/IEC
13818-3.

3.137 layer [systems]: One of the levels in the data hierarchy of the video and system specifications
defined in ISO/IEC 13818 parts 1 and 2.

3.138 layer [video]: In a scalable hierarchy denotes one out of the ordered set of bitstreams and (the result
of) its associated decoding process (implicitly including decoding of all layers below this layer).

3.139 layer bitstream [video]: A single bitstream associated to a specific layer (always used in conjunction
with layer qualifiers, e. g. "enhancement layer bitstream").

3.140 level [video]: A defined set of constraints on the values which may be taken by the parameters of
this specifir‘nfinn within a parﬁmllar Ihrn‘FiIt: A Ihrnfilr: may cantain ane or more levels In a different context,

level is the fabsolute value of a non-zero coefficient (see “run”).

3.141 LFE [audio]: Low Frequency Enhancement channel. A limited bandwidth channel for low.frequgncy
audio effects in a multichannel system.

3.142 low frequency enhancement (LFE) channel [audio]: A limited bandwidth channelfor low frequency
audio effects in a multichannel system.

3.143 lower layer [video]: A relative reference to the layer immediately below a given enhancement layer
(implicitly infcluding decoding of all layers below this enhancement layer).

3.144 luminpance component [video]: A matrix, block or single sample representing a monochrome
representation of the signal and related to the primary colours in the manner-defined in the bitstream. The
symbol usgd for luminance is Y.

3.145 maciroblock [video]: The four 8 by 8 blocks of luminance ddta“and the two (for 4:2:0 chrominarce
format), fodr (for 4:2:2 chrominance format) or eight (for 4:4:4 chfominance format) corresponding 8 by| 8
blocks of clprominance data coming from a 16 by 16 section of'the luminance component of the picturel.
MacroblocH is sometimes used to refer to the sample data and sometimes to the coded representation|of
the sample|values and other data elements defined in the macroblock header of the syntax defined in this
part of this gpecification. The usage is clear from the context.

3.146 main| audio channels: All channels represented by either single channel_element(
channel_pair| element()'s in one program.

S or

3.147 mapping [audio]: Conversion of an audio signal from time to frequency domain by subband filt¢ring
and/or by MIDCT.

3.148 masking [audio]: A property efthe human auditory system by which an audio signal cannot be
perceived iph the presence of another audio signal.

3.149 maskKing threshold [audio]: A function in frequency and time below which an audio signal cannot be
perceived Ry the human auditory system.

3.150 Mbit|[video]: 1000 000 bits.
3.151 MCP|[video]:-Motion Compensated Predictor.

3.152 modified'discrete cosin transform (MDCT) [audio]: A transform which has the property of tim
domain aligsing cancellation.

®

3.153 mismatch [video]: Numerical discrepancy between the data reconstructed from the same coded
bitstream by two decoding processes. With the exception of IDCT, the specification of ISO/IEC 13818-2
defines the decoding process absolutely unambiguously. Therefore, if both decoding processes are
implemented according the specifications ISO/IEC 13818-2, mismatch can only be caused by different
implementations of IDCT.

3.154 motion compensation [video]: The use of motion vectors to improve the efficiency of the prediction
of sample values. The prediction uses motion vectors to provide offsets into the past and/or future
reference frames or reference fields containing previously decoded sample values that are used to form the
prediction error.

3.155 motion estimation [video]: The process of estimating motion vectors during the encoding process.
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3.156 motion vector [video]: A two-dimensional vector used for motion compensation that provides an
offset from the coordinate position in the current picture or field to the coordinates in a reference frame or

reference field.

3.157 MS stereo [audio]: A method of exploiting stereo irrelevance or redundancy in stereoph

onic audio

programmes based on coding the sum and difference signal instead of the left and right channels.

3.158 multichannel [audio]: A combination of audio channels used to create a spatial sound field.

3.159 multilingual [audio]: A presentation of dialogue in more than one language.
NIT [systems]. Network Information Table as defined in Table 2-23 of ISO/IEC 13818-1
non-intra codlng [wdeo] Codlng of a macroblock or picture that uses information both

3.160

3.162 non-tonal component [audio]: A noise-like component of an audio signal.

3.163] Nyquist sampling: Sampling at or above twice the maximum bandwidth of a sighal:

3.164] opposite parity [video]: The opposite parity of top is bottom, and vice versa.

3.165| P-field picture [video]: A field structure P-Picture.

3.166| P-frame picture [video]: A frame structure P-Picture.

3.167| P-picture; predictive-coded picture [video]: A picture that is coded using motion com
predliction from past reference fields or frame.

3.168| pack [systems]: A pack consists of a pack header followed-by zero or more packets. It
thelsystem coding syntax described in 2.5.3.3 of ISO/IEC 13818-1:2000.

3.169| packet [systems]: A packet consists of a header followed by a number of contiguous by
elementary data stream. It is a layer in the system coding syntax described in 2.4.3 of ISO/IEC
13818-1:2000.

3.170| packet data [systems]. Contiguous bytes of. data from an elementary stream present in

3.171| packet identifier; PID [systems]: A unigue integer value used to associate elementary
program in a single or multi-program Transport-Stream as described in 2.4.3 of ISO/IEC 13818}

3.172| padding [audio]: A method to adjust the average length of an audio frame in time to the
the|corresponding PCM samples, by conditionally adding a slot to the audio frame.

3.173| parameter: A variable within the syntax of this specification which may take one of a ran
A variable which can take one of only two values is a flag or indicator and not a parameter.

3.174] parity (of field) [video].’ The parity of a field can be top or bottom.

3.175 parser: Functionalstage of a decoder which extracts from a coded bitstream series of b
repfesenting coded elements (FLC or VLC)

3.176| past reference frame (field) [video]: A past reference frame(field) is a reference frame
occurs at an earlier time than the current picture in display order.

:2000.
from itself

bensated

is a layer in

tes from an

a packet.

streams of a
1:2000.
duration of

ge of values.

ts

field) that

et. For

p p
PES packet data_bytes, or pointer_field and PSI sections, or prlvate data but a PES packet
consists of only PES_packet_data_bytes. The Transport Stream packet header and adaptation
not payload.

3.179 PES [systems]: An abbreviation for Packetized Elementary Stream.

payload
fields are

3.180 PES packet [systems]: The data structure used to carry elementary stream data. It consists of a
PES packet header followed by PES packet payload and is described in 2.4.3.6 and 2.4.3.7 of ISO/IEC

13818-1:2000.

3.181
PES packet data_byte fields, where the stream is not a padding stream. In the case of a padd

PES packet header[systems]: The leading fields in a PES packet up to and not including the

ing stream

the PES packet header is similarly defined as the leading fields in a PES packet up to and not including

padding_byte fields.
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3.182 PES Stream [systems]: A PES Stream consists of PES packets, all of whose payloads consist of

data from a
constraints

3.183 pictu

single elementary stream, and all of which have the same stream_id. Specific semantic
apply.
re [video]: Source, coded or reconstructed image data. A source or reconstructed picture

consists of three rectangular matrices of 8-bit numbers representing the luminance and two chrominance
signals. A “coded picture” is defined in ISO/IEC 13818-2. For progressive video, a picture is identical to a
frame, while for interlaced video, a picture can refer to a frame, or the top field or the bottom field of the

frame depe
3.184 pictu

nding on the context.

re data [video]: In the VBV operations, picture data is defined as all the bits of the coded

picture, all the header(s) and user data immediately preceding it if any (including any stuffing between them)

and all the
next start ¢

3.185 polyphase filterbank [audio]: A set of equal bandwidth filters with special phase interrelationsk

allowing fot

3.186 pred
channel fro

3.187 pred
predictor.

3.188 pred
currently bg

3.189 pred

3.190 preséentation channel [audio]: audio channels at the output{of the decoder corresponding to th

loudspeaksg

3.191
indicates th

3.192 presentation unit; PU [systems]: A decoded*Audio Access Unit or a decoded picture.

3.193 profi
3.194 pro
bitstream,
comply with

3.195 prog
Ife_channe
simultaneo

given singl¢_channel_element(), channel_pair_element(), coupling_channel_element(),

Ife_channe

3.196 prog
elementary
common tir]

presentation time-stamp; PTS [systems]: A field that'may be present in a PES packet header

)

pde is an end of sequence code, in which case it is included in the picture data.

an efficient implementation of the filterbank.

ction [audio]: The use of a predictor to provide an estimate of the subband sample in one
m the subband samples in other channels.

ction error: The difference between the actual value of a sample or data-element and its
ction: The use of a predictor to provide an estimate of the sample value or data element
ing decoded.

ctor: A linear combination of previously decoded sample values or data elements.

r positions left, centre, right, left surround and right,surround.

e time that a presentation unit is presented in the system target decoder.

e [video]: A defined subset of the syptax of this specification.

e profile-and-level combination'is derived from the profile_and_level_indication. A decod€
several profile-and levelicombinations.

ram [AAC]: A set of main audio channels, coupling_channel_element()'s,
_element()'s, and associated data streams intended to be decoded and played back
sly. A program@ay be defined by default or specifically by a program_config_element(). A

_element()or-data channel may accompany one or more programs in any given bitstream.

ram [systems]: A program is a collection of program elements. Program elements may be
streams. Program elements need not have any defined time base; those that do, have a
ne'base and are intended for synchronised presentation.

file-and-level combination [video]. Point of conformance for video bitstreams and decoders.
Defined prafile-and-level combinations are defined in clause 8 of ISO/IEC 13818-2:2000. In the case ¢

e

ips,

[0

that

fa
r may

3.197 Prog

ram Clock Reference; PCR [systems]: A time stamp in the Transport Stream from which

decoder timing is derived.

3.198 program element[systems]: A generic term for one of the elementary streams or other data streams
that may be included in a program.

3.199 Program Specific Information; PSI [systems]: PSI consists of normative data which is necessary
for the demultiplexing of Transport Streams and the successful regeneration of programs and is described

in2.4.4 of |

SO/IEC 13818-1:2000. One case of PSI, the non-mandatory network information table, is

privately defined.

3.200 progressive [video]: The property of film frames where all the samples of the frame represent the
same instances in time.

10
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psychoacoustic model [audio]: A mathematical model of the masking behaviour of the human

3.203 quantised DCT coefficients [video]: DCT coefficients before dequantisation. A variable length

coded representation of quantised DCT coefficients is transmitted as part of the coded video bi

tstream.

3.204 quantiser scale [video]: A scale factor coded in the bitstream and used by the decoding process to

scale the dequantisation.

3.205
point.

3.206 3
numbers representing the luminance and two chrominance signals. A reconstructed frame is\o
dedoding a coded frame.

3.207| reconstructed picture [video]: A reconstructed picture is obtained by decoding a code
recpnstructed picture is either a reconstructed frame (when decoding a frame picture), or one fi
recpnstructed frame (when decoding a field picture). If the coded picture is a field picture, then
recpnstructed picture is the top field or the bottom field of the reconstructed frame.

3.208| reference decoder [video]: A decoder thatimplements precisely the decoding process
in IBO/IEC 13818-2 and uses a reference IDCT. The reference decodér’is capable of decoding
bitsfreams of any defined profile-and-level.

3.209| reference IDCT [video]: Embodiment of the saturated mathematical integer-number ID
in Annex A of ISO/IEC 13818-2:2000.

3.210

O v c0 VIUCOUT. A 1TCU Cl cU d C O O CC (T dli TJUTa d

reference field [video]: A reference field is one fieldof a reconstructed frame. Refereng

random access: The process of beginning to read and decode the coded bitstream at an arbitrary

ces of 8-bit
ptained by

j picture. A
eld of a
the

as specified
compliant

CT specified

e fields are

used for forward and backward prediction when P-pictures’and B-pictures are decoded. Note that when field

P-pictures are decoded, prediction of the second field\P-picture of a coded frame uses the first
recpnstructed field of the same coded frame as a feference field.

3.211| reference frame [video]: A reference frame is a reconstructed frame that was coded in
coded I-frame or a coded P-frame. Reference'frames are used for forward and backward pred
P-pjctures and B-pictures are decoded.

3.212

3.213| requantisation [audio]: Decoding of coded subband samples in order to recover the or
qugntised values.

3.214) reserved: The term ‘reserved" when used in the clauses defining the coded bitstream in
the|value may be used in'the future for ISO/IEC defined extensions.

3.21 run [video]: Fhe’number of zero coefficients preceding a non-zero coefficient, in the sca
absplute value of thenon-zero coefficient is called “level”.

3.216] sample‘aspect ratio [video]: (abbreviated to SAR). This specifies the distance between|
is defined (farthe purposes of this specification) as the vertical displacement of the lines of lum
sanpples-in.a frame divided by the horizontal displacement of the luminance samples. Thus its
(mdtres pér line) + (metres per sample).

reordering delay [video]: A delay in the decoding process that is caused by frame reor

the form of a
ction when

Hering.

ginal

dicates that

n order. The

samples. It
inance
Iinits are

ampling eque . berine ne e INn HertZ that IS used 10 digltize an audio SIgr

3.217 y
sampling process.

3.218 saturation [video]: Limiting a value that exceeds a defined range by setting its value to
maximum or minimum of the range as appropriate.

3.219 scalability [video]: Scalability is the ability of a decoder to decode an ordered set of bit

al during the
the

streams to

produce a reconstructed sequence. Moreover, useful video is output when subsets are decoded. The
minimum subset that can thus be decoded is the first bitstream in the set which is called the base layer.
Each of the other bitstreams in the set is called an enhancement layer. When addressing a specific
enhancement layer, "lower layer" refer to the bitstream which precedes the enhancement layer.

3.220 scalable hierarchy [video]: coded video data consisting of an ordered set of more than
bitstream.

3.221 scalefactor [audio]: Factor by which a set of values is scaled before quantisation.

© ISO/IEC 2004 — All rights reserved

one video

11


https://iecnorm.com/api/?name=c968419abe7b01ec2c8b1e6fd4250e9d

ISO/IEC 13818-4:2004(E)

3.222 scalefactor band [audio]: A set of frequency lines in Layer Il which are scaled by one scalefactor.

3.223 scalefactor index [audio]: A numerical code for a scalefactor.

3.224 scrambling [systems]: The alteration of the characteristics of a video, audio or coded data stream in
order to prevent unauthorised reception of the information in a clear form. This alteration is a specified
process under the control of a conditional access system.

3.225 side information: Information in the bitstream necessary for controlling the decoder.

3.226 skipped macroblock [video]: A macroblock for which no data is encoded.

3.227 slice

slice_start_

[video]: A series of consecutive macroblocks that start, in the coded bitstream, by a
code and that continue up to the next start code (or to the first stuffing bytes if the next

start_code

3.228 slot ||
Layers Il ar

3.229 SNR
refinement

3.230 sour

3.231 sour
encoding.

3.232 spatial prediction [video]: prediction derived from a decoded frame of the lower layer decoder

in spatial s

3.233 spatial scalability [video]: A type of scalability where an eahancement layer also uses predict

from sampl
frame sizes

3.234
3.235 splic

spe

streams. The resulting system stream conforms totallyto ISO/IEC 13818-1. The splice may result in

discontinuit

3.236 spreading function [audio]: A function that describes the frequency spread of masking effects

3.237 start
used for se|

3.238 STD
storage of

3.239 sterdo mode [audio]:” Mode, where two audio channels which form a stereo pair (left and right)

encoded w

3.240 sterego-irrelevant [audio]: a portion of a stereophonic audio signal which does not contribute to

spatial perdg

s preceded by stuffing bytes).

audio]: A slotis an elementary part in the audio bit stream. In Layer | a slot equals four.by
d Il one byte.

scalability [video]: A type of scalability where the enhancement layer (s) contain only coq
data for the DCT coefficients of the lower layer.

ce stream: A single non-multiplexed stream of samples before compression’coding.

ce; input [video]: Term used to describe the video material or some ‘oflits attributes before

alability.

e data derived from a lower layer without using motiof vectors. The layers can have differe
, frame rates or chrominance formats.

ctral coefficients: Discrete frequency domain data output from the analysis filterbank.

ng[systems]: The concatenation, performed on the system level, of two different element

es in timebase, continuity counter, PS#;"and decoding.

codes [systems]: 32-bit codes embedded in the coded bitstream that are unique. They a
veral purposes including identifying some of the layers in the coding syntax.

nput buffer [systems]: A first-in first-out buffer at the input of a system target decoder for
ompressed data from\elementary streams before decoding.

thin one bitstream. The coding process is the same as for the dual channel mode.

eption.

3.241  still

coded pictreswhich is intra-coded. This picture has an associated PTS and the presentation time of

icture [systems]: A coded still picture consists of a video sequence containing exactly on

es, in

ed

used

ons
nt

Ary

[€

are

[

succeeding pictures, if any, is later than that of the still picture by at least two picture periods.

3.242 stuffing (bits); stuffing (bytes): Code-words that may be inserted at particular locations in the
coded bitstream that are discarded in the decoding process. Their purpose is to increase the bitrate of the
stream which would otherwise be lower than the desired bitrate.

3.243 subband [audio]: Subdivision of the audio frequency band.

3.244 subband filterbank [audio]: A set of band filters covering the entire audio frequency range. In
ISO/IEC 13818-3, the subband filterbank is a polyphase filterbank.

3.245 subband samples [audio]: The subband filterbank within the audio encoder creates a filtered and
subsampled representation of the input audio samples. The filtered samples are called subband samples.
From 32 time-consecutive input audio samples, one subband sample is generated within each of the 32

subbands.

12
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3.246 surround channel [audio]: An audio presentation channel added to the front channels (L and R or
L, R, and C) to enhance the spatial perception.

3.247 syncword [audio]: A 12-bit code embedded in the audio bit stream that identifies the start of a base
frame or an extension frame.

3.248 synthesis filterbank [audio]: Filterbank in the decoder that reconstructs a PCM audio signal from
subband samples.

3.249 System Clock Reference; SCR [systems]: A time stamp in the Program Stream from which
decoder timing is derived.

3.250 system header [systems]: The system header is a data structure defined in subclause 2.5.3.5 of
ISQ/IEC 13818-1:2000, that carries information summarising the system characteristics of the |[TU-T Rec.
H.2p2.0 | ISO/IEC 13818 multiplexed Program Stream.

3.251| system target decoder; STD [systems]: A hypothetical reference model of a,decoding|process
used to describe the semantics of an ITU-T Rec. H.222.0 | ISO/IEC 13818 multiplexed bitstream.

3.252| temporal prediction [video]: prediction derived from reference frames 6rfields other thian those
defined as spatial prediction.

3.253| temporal scalability [video]: A type of scalability where an enhaneement layer also uses
preglictions from sample data derived from a lower layer using motion vectors. The layers haye identical
frame size, and chrominance formats, but can have different frame.rates.

3.254 time-stamp [systems]: A term that indicates the time of<a specific action such as the artival of a byte
or the presentation of a Presentation Unit.

3.255] tonal component [audio]: A sinusoid-like component of an audio signal.

3.256| top field [video]: One of two fields that comprise a frame. Each line of a top field is spatially located
immediately above the corresponding line of the bottom field.

3.257| top layer [video]: the topmost layer (with the highest layer_id) of a scalable hierarchy.

3.258| Transport Stream packet header[systems]: The leading fields in a Transport Stream jpacket, up to
and including the continuity _counter field.

3.259| triplet [audio]: A set of 3 eansecutive subband samples from one subband. A triplet from each of the
32 subbands forms a granule:

3.260| variable bitrate: Qperation where the bitrate varies with time during the decoding of a cpded
bitsfream.

3.261| variable length' coding: A reversible procedure for coding that assigns shorter code-wdrds to
frequent events 'and longer code-words to less frequent events.

3.262| variable'length code (VLC): A code world assigned by variable length encoder (see vafiable length
coding).

3.263| “wvariable length decoder (VLD): A procedure to obtain the symbols encoded with a varigible length
coding technique.

3.264 variable length encoder: A procedure to assign variable length codewords to symbols.

3.265 video buffering verifier; VBV [video]: A hypothetical decoder that is conceptually connected to the
output of the encoder. Its purpose is to provide a constraint on the variability of the data rate that an
encoder or editing process may produce.

3.266 video sequence [video]: The highest syntactic structure of coded video bitstreams. It contains a
series of one or more coded frames.

3.267 xxx profile bitstream [video]: a bitstream of a scalable hierarchy with a profile indication
corresponding to xxx. Note that this bitstream is only decodable together with all its lower layer bitstreams
(unless it is a base layer bitstream).
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3.268 xxx profile decoder [video]: decoder able to decode one or a scalable hierarchy of bitstreams of
which the top layer conforms_to the specifications of the xxx profile (with xxx being any of the defined Profile

names).

3.269 xxx profile scalable hierarchy [video]: set of bitstreams of which the top layer conforms to the
specifications of the xxx profile.

3.270 zig-zag scanning order [video]: A specific sequential ordering of the DCT coefficients from
(approximately) the lowest spatial frequency to the highest.

4 Symbols and abbreviated terms

NOTE

programming language. However, integer divisions with truncation and rounding are specifically defined. Numberi
counting loops|generally begin from zero.

4.1 Arithmetic operators

+

++

I

DIV

%

Sign( )

NINT ( )

sin

Cos

14

The mathematical operators used to describe this part of ISO/IEC 13818 are similar to those used inrl‘the C
g and

Addition.

0

ubtraction (as a binary operator) or negation (as a unary operator),
Increment.

Decrement.

Multiplication.

Mlultiplication.

Hower.

mteger division with truncation of the-résult toward zero. For example, 7/4 and -7/-4 are trurjcated
td 1 and -7/4 and 7/-4 are truncated’to -1.

mteger division with rounding.to the nearest integer. Half-integer values are rounded away from
zero unless otherwise specified. For example 3//2 is rounded to 2, and -3//2 is rounded to -2

mteger division withrtruncation of the result toward minus infinity. For example 3 DIV 2 is royinded
t¢ 1, and -3 DIV 2 is founded to -2.

X when x >0
0 when x ==
= —X whenx <0

Absolute value:

Used to denote division in mathematical equations where nao truncation or rounding is intended.

Modulus operator. Defined only for positive numbers.
Sign(x) =1x>0

0x==

-1x <0

Nearest integer operator. Returns the nearest integer value to the real-valued argument. Half-
integer values are rounded away from 0.

Sine.

Cosine.
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exp Exponential.

\ Square root.

log10 Logarithm to base ten.

loge Logarithm to base e.

log2 Logarithm to base 2.

Abs( Absolute value. Abs(x)=x  whenx>0
Abs(x)=0  whenx ==

i<b

DILC)

i=a

Abs(x) =-x whenx <0

The summation of the f(j) with i taking integral values from a up to, but not jincluding 5.

Sign(x) =-1 when x<0

INT (

Truncation to integer operator. Returns the integer part of the\real-valued argument.

4.2 |Logical operators

&&

Logical OR.
Logical AND.

Logical NOT.

4.3 |Relational operators

> Greater than.

>= Greater than or equal to.

> Greater than or equal to.

< Less than:.

<= Less-than or equal to.

< Less than or equal to.

== Equal to.

I= Not equal to.

max [,...,] the maximum value in the argument list.
min [,...,]  the minimum value in the argument list.

© ISO/IEC 2004 — All rights reserved
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4.4 Bitwise operators

& AND

| OR

>> Shift right with sign extension.
<< Shift left with zero fill.

4.5 Assignment

= Assignment operator.

4.6 Mnempnics

The followinglmnemonics are defined to describe the different data types used in the coded bitstream.

bslbf

center_chan

center_limited

ch

dyn_cross

ar

Lo, Ro
L,C,R,LS, RS
LW CW, RW,
LSW, RSW

Bit string, left bit first, where "left" refers to the order in which)bit strings are
written in ISO/IEC 13818. Bit strings are written as a string/of 1s and Os
within single quote marks, e.g. 1000 0001". Bit strings-are also written in
hexadecimal notation, e.g. 0x4F. Blanks within a Bjt string are for ease of
reading and have no significance.

Index of center channel. (Audio)

Variable which indicates whether a subband of the center is not transmitted.
It is used in the case of phantom coding of center channel. (Audio)

Channel. If ch has the value 0, theleft channel of a stereo signal or the first
of two independent signals is indieated. (Audio)

dyn_cross means that dynamic crosstalk is used for a certain transmission
channel and a certain subband. (Audio)

Granule of 3 * 32 subband samples in audio Layer II, 18 * 32 subband
samples in audia.Layer Ill. (Audio)
Compatible stereo audio signals. (Audio)

Left, center, right, left surround and right surround audio signals. (audio)

Welghted left, center, right, left surround and right surround audio signals.
The weighting is necessary for two reasons:

1) All signals have to be attenuated prior to encoding to avoid overload

left_sur_chan

main_data

main_data_beg

16

whernrcatcutating the compatibte stereosigmat:

2)The weighted and processed signals are actually coded and transmitted,
and denormalised in the decoder. (Audio)

Index of left surround channel. (Audio)

The main_data portion of the bitstream contains the scale factors, Huffman
encoded data, and ancillary information. (Audio)

This gives the location in the bitstream of the beginning of the main_data
for the frame. The location is equal to the ending location of the previous
frame's main_data plus 1 bit. It is calculated from the main_data_end value
of the previous frame. (Audio)
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mono_sur_cha Index of the mono surround channel. This index is identical to the index of

n the left surround channel. (Audio)

msblimit Maximum used subband. (Audio)

nch Number of channels; equal to 1 for single_channel mode, 2 in other modes.
(Audio)

nmch Number of channels in the multichannel extension part. (Audio)

npred Number of allowed predictors according to the tables in subclause 2.5.2.10

of ISO/IEC 13818-3:1998. (Audio)

npredcoeitt Number of prediction coefficients used. (Audio)

part2 ]| length The number of main_data bits used for scale factors. (Audio)
pci index of predictor[0, 1, 2] (Audio)

pX index of predictor[0, 1, ...., npred-1] (Audio)

right pur_chan Index of right surround channel. (Audio)

rpchof Remainder polynomial coefficients, highest order first. {Audio)

sb Subband. (Audio)

sbgr Groups of individual subband according to subbandgroup table in
subclause 3.5.2.10. (Audio)

sblimit The number of the lowest subband for which no bits are allocated. (Audio)

scfsi Scalefactor selection information. (Audio)

simsHf Signed integer, in two’s complement format, most significant (sign) bit first.
(Audio)

switch_point_| Number of scalefactor band (long block scalefactor band) from which point

on window switching is~used. (Audio)

switch_point_s  Number of scalefactor band (short block scalefactor band) from which point
on window switching is used. (Audio)

TO, T{1, T2, T3, Audio transmission channels. The assignment of audio signals to
T4 transmission channels is determined by the dematrixing procedure and the
transmission channel allocation information. (Audio)

tc Transmitted channel. (Audio)

tcimsbf two's complement integer, msb (sign) bit first. (Systems)

uimshf Unsigned integer, most significant bit first.

viclbf \ariable length code, left bit first_where "left" refers to the order in which

the VLC codes are written.

window Number of the actual time slot in case of block type==2, 0 <= window <= 2.
(Audio)

The byte order of multi-byte words is most significant byte first.

4.7 Constants

T 3,14159265358...

e 2,71828182845...
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5 Systems

5.1 System bitstream characteristics

5.1.1 General system bitstream characteristics

Transport Stream and Program Stream encoders may apply restrictions to the following parameters of

Transport and Program Streams (see ITU-T Rec. H.222.0 | ISO/IEC 13818-1):

e constraints for STD Model

e use of smoothing buffer parameters

e delay caysed by system target decoder input buffering

e length of PES packets

e presencelof time stamps in PES packet headers (DTS, PTS)
e frequency of encoding time stamps in PES packet headers (DTS, PTS)
e use of private streams

e fixed or vpriable bitrate operation

e number df multiplexed audio streams in a program

e number df multiplexed video streams in a program

e decoding|of trick modes

e use of PBS Packet CRCs

e carriage ¢f Program Stream data

e carriage ¢f private data

e use of descriptors

e constrainfs for sending descriptors

5.1.2 Trangport Stream specific characteristics

System encdders that produce Transport Streams may apply restrictions to the following paramet

Transport Streams (seeJITU-T Rec. H.222.0 | ISO/IEC 13818-1) :

e use of trangport priority indication

brs  of

e application of scrambling

e frequency of opening an adaptation header field

e frequency of flagging random access points using the random_access_indicator
e use of elementary_stream_priority_indicator

e frequency of encoding PCRs

e use of option to encode OPCRs

e occurrence of splice points

e carriage of private data
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use of LTW concept

support of seamless splicing

encoding of a valid value in the PES_packet_length field in the case of a PES packet carrying MPEG-2

video data
frequency of transmitting PSI tables
use of Network Information Table

use of Conditional Access Table

c

be Of private sections

5.1.3| Program Stream specific characteristics

Progrem Stream encoders may apply restrictions to the following parameters_of “Transport
Streans (see ITU-T Rec. H.222.0 | ISO/IEC 13818-1) :

ogram mux_rate

e

—
Q)

te_bound

]

LSTD_buffer_size

T

LSTD_buffer_size _bound

o

fference between two SCRs in successive packs

o)

ngth of a pack

o)

ngth of a PES packet

>

imber of PES packets in a pack
esence of time stamps in packetheaders (DTS, PTS)

SPS_flag

O T

C

5e of private streams
pficket rate

fixed or variablebitrate operation (fixed_flag parameter)

>

imber of'multiplexed audio streams (audio_bound parameter)

nbimbér of multiplexed video streams (video_bound parameter)

|dcking-of audio-sampling-freguencyv-and-freguencv-of system-clock
4 LARARES <1 Y < 4 4

and Program

locking of video picture rate and frequency of system clock
constraints for use of Program Stream Map Table

constraints for use of Program Stream Directory Table

5.2 System bitstream tests

Each bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 13818-1.

This

subclause describes a set of semantic tests to be performed on bitstreams. To verify whether the syntax is
correct is straight forward and therefore not defined in this subclause. In the description of the semantic tests
it is assumed that the tested bitstream contains no errors due to transmission or other causes. For each test

© ISO/IEC 2004 — All rights reserved
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the condition or conditions that must be satisfied are given, as well as the prerequisites or conditions in which
the test can be applied. Note that the application of these tests requires parsing of the bitstream to the
appropriate levels, which in some cases goes as far as the slice layer of video. Parsing and interpretation of

PSI is also r
performed.

5.21 Tests

5211

equired.

of Transport Streams

packets in which the transport error indicator is set to ‘0’.

payload_uni

adap

PID: Test thd
table

transport_sd
conts

adaptation_field_control: If the PID is Ox1FFF, test that adaptation_field_control is ‘01’, else test that

adap

Transport Stream Continuity: Duplicate packets are packets which are‘identical except for the PCR fig

presq

When (1) ad3
and (
and (
then
previ

When (1) adq
and (
or wh
then
Stred

duplicate_p3
Stred

If the
“11°.

In some cases of scrambled data descrambling is required before the tests can be

Tests of transport packet header The following tests are applicable to Transport Stream

ation_field_control is ‘01’ or “11’.

t the PID does not take any of the reserved values described in ISO/IEC 13818<1:2000,
2-4.

rambling_control: If the PID is 0x0000 or 0x0001 or Ox1FFF, or if the Transport Stream H
ins PMT sections, test that the transport_scrambling_control is ‘00",

ation_field _control is one of ‘01’, “10’, or “11°.

nt. The following tests do not apply to null packets.

ptation_field_control is ‘01’ or ‘11,

P) discontinuity_indicator is ‘0’,

3) the Transport Stream packet is not a duplicate/packet,

est that the continuity counter is one greater({modulo 16) than the continuity counter of the
bus Transport Stream packet of the same*PID.

ptation_field_control is ‘00’ or ‘10,

P) discontinuity indicator is ‘0’,

en the Transport Stream packet.is’a duplicate packet,

est that the continuity _counterlis equal to the continuity counter of the previous Transport
m packet of the same PID.

cket: If the previous Transport Stream packet is a duplicate, test that the present Transpo
m packet is not a duplicate packet.

521.2 Te

adaptation_f
If the

5ts of adaptation field

Transport Stream,packet is a duplicate, test that the adaptation_field_control is equal to ‘01’

} _start_indicator: If the PID is Ox1FFF test that the payload_unit_start_indicator is ‘0 Ileu PID
is canrying PES packets or PSI sections, and payload_unit_start_indicator is set to 1, themtest th

at

acket

Id, if

—

or

inclusive.

random_acc

ess_indicator: if the Transport Stream packet contains PES data and the

random_access_indicator is set to '1' and the payload_unit_start_indicator is set to '1', then test that

the P

ES packet starts in the Transport Stream packet.

random_access_PCR: If random_access_indicator is set to ‘1’ and if the PID is a PCR_PID, then test that

there

is a PCR in the Transport Stream packet.

random_access_PTS: If random_access_indicator is set to “1’, and if the corresponding video stream type is
1 or 2 or the corresponding audio stream type is 3 or 4, then test that there is a PTS for the next
picture or audio frame.

20
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elementary_stream_priority_indicator: If elementary_stream_priority indicator is set to ‘1’ and the
Transport Stream packet carries video, then test that the Transport Packet payload contains one or
more bytes from a slice that contains only an intra-coded macroblock.

PCR_OPCR_flags: If OPCR flagis ‘1’, then test that the PCR_flag is ‘1’

transport_private_data: If transport_private_data_flag is ‘1’ then test that transport_private_data_length is
greater than 1 and less than the adapation_field_length less all existing fields in the adaptation field
as indicated by the various flags and by adaptation_field extension_length.

legal time window: If the ltw_valid_flag is set to '1', the following test can be applied on one PID at a time.

It can start as soon as relevant values for the ltw_offset field and piecewise_rate field are defined.

The Ttw_ofTset s expressed In units of (300/TS) seconds, where Ts Is the system clock frequency of the
program that this PID belongs to. The piecewise_rate is expressed in bits/second.

The arrival times of each Transport Packet of the chosen PID are continuously plotted.

The arrival time of the Transport Packet enabling the validation of the two vatues of the Itw_offset field
and of the piecewise_rate field is noted.

The legal_time_windows of the incoming Transport Packets of the same-PID are, at that moment
defined.

The delivery of the incoming Transport Packets at the end of theitlegal_time_windows shall satisfy
the following conditions:

For video: At the time the first byte of the payload of thisdransport packet enters MB, MB contains
less than 184 bytes and no buffer violation occuts in the T-STD. MB is the multiglex buffer as
defined in subclause 2.4.2.3 of ISO/IEC 13818-1:2000.

For audio: At the time the first byte of the payload/of this transport packet enters B, B conptains less
than BSdec + 1 bytes and no buffer yialation occurs in the T-STD. B is the main puffer as
defined in subclause 2.4.2.3 of ISO/IEC 13818-1:2000.

If the delivery of all the incoming transpert packets satisfy the mentioned conditions, the
legal_time_window mechanism is suceessfully implemented.

If the delivery of one transport packet does not satisfy the mentioned conditions, the
legal_time_window mechanismis not well implemented.

OPCR: Ifit is known (outside of examination of the bitstream) that the Transport Stream is the offiginal single
program Transport Stream, then test that the OPCR is equal to the PCR.

splicé_countdown: If the adaptation_field _control is ‘11’ and the Transport Stream packet is not a duplicate
packet and if the-splicing_point_flag is ‘1’, then for all consecutive packets with splicing_point_flag set
to ‘1’ test that(the“splice_countdown field decrements with each packet containing payload. At the
Transport Stream packet at which the splice_countdown reaches or would reach -1, test that the
packet payload starts with the first byte of a PES packet which starts with the first byte of|lan access
point or a'sequence end code followed by an access point as defined in the semantic description of
splice>countdown in ISO/IEC 13818-1. If any Transport Stream packet contains a splice| countdown,
then test that a Transport Stream packet at which the splice_countdown reaches or woulfl reach zero
contains the splice countdown field.

5.2.1.3 Discontinuity tests

In order to validate that the discontinuity indicator is properly used in a Transport Stream, a number of factors
need to be tested. These include the proper utilisation of the continuity counter, the proper sequence of
packets containing discontinuity indicators, the occurrence of elementary stream access points corresponding
to both timebase discontinuities and continuity counter discontinuities, the detection of the minimum number of
PCRs between timebase discontinuities, and the proper redefinition of PSI information.

5.2.1.3.1 Discontinuity indicator test

if the discontinuity indicator is “1” and the PID of the received packet is the designated PCR_PID,
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then designate the current state of this PID as the discontinuity_state and test for time base discontinuity
(subclause 5.2.1.3.2).

else if the discontinuity indicator is ‘1’ and the PID of the received packet is not the designated PCR_PID,

then test that the two previous Transport Stream packets of the same PID did not have discontinuity
indicator set to “1°, and designate the current state of this PID as the discontinuity_state and test for
continuity counter discontinuity (subclause 5.2.1.3.3).

else if the discontinuity indicator is ‘0’, and the current state of this PID is designated as the discontinuity
state,

then clear the discontinuity state for the current PID and test for termination of the discontinuity state
(subclause 5.2.1.3.4).

else if
then

(subdlause 5.2.1.3.4).

else if the discontinuity indicator is ‘1’ and the PID of the received packet contains PSI information,
then designhate the current state of this PID as the discontinuity_state and test for version“thumber
discoptinuity (subclause 5.2.1.3.5).

endif

5.213.2 ime base discontinuity test

— (Use for PCR_PID packets when the discontinuity indicator is ‘1’.)

if the aglaptation_field_control is “11’ and the continuity countef.is not one greater (modulo 16) than the
continuity counter of the previous Transport Stream packet,of the same PID (continuity counter
discoptinuity), and this packet is not a duplicate packet;
then (1) tept that the packet contains a PCR and, (2) test¢hat at least two PCRs have been received ffom
the pfevious timebase, and (3) test that the first byte of elementary stream data in this packet is the
first Qyte of an elementary stream access pointy(6r alternatively, for video, a sequence_end_cods
followed by an access point), or (4) if no eleméntary stream data occurs in this packet, test that the
first hyte of elementary stream data in a Transport Stream packet of the same PID shall be the fifst
byte ¢f an elementary stream access point (or alternatively, for video, a sequence_end_code follpwed
by anl access point).

else if the aflaptation_field _control is ‘10Xand the continuity counter is not equal to the continuity countgr of
the previous Transport Stream| packet of the same PID (continuity counter discontinuity),

then (1) tept that the packet contains a PCR and, (2) test that at least two PCRs have been received ffom
the pfevious timebase, and+(3) test that the first byte of elementary stream data in a Transport Stream
packet of the same PJD\is'the first byte of an elementary stream access point (or alternatively, fof
video| a sequence_end’ code followed by an access point).

A1

else if the aflaptation_field_control is ‘11’ and the continuity counter is one greater (modulo 16) than th
contimuity counter of the previous Transport Stream packet of the same PID,
then test that atleast two PCRs have been received from the previous timebase.

else if the aflaptation_field_control is ‘10’ and the continuity counter is equal to the continuity counter offthe
previous Transport Stream packet of the same PID, and thiS packet IS not a duplicate packet,
then test that at least two PCRs have been received from the previous timebase.

endif

5.2.1.3.3 Continuity counter discontinuity test

— (Use for non PCR_PID packets when the discontinuity indicator is ‘1’.)

if the adaptation_field_control is “11’ and the continuity counter is not one greater (modulo 16) than the
continuity counter of the previous Transport Stream packet of the same PID (continuity counter
discontinuity) and this packet is not a duplicate packet,
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(1) test that a continuity counter discontinuity did not occur in the previous Transport Stream packet of
the same PID, and

(2) test that the first byte of elementary stream data in this packet is the first byte of an elementary
stream access point (or alternatively, for video, a sequence_end_code followed by an access point),
or

(3) if no elementary stream data occurs in this packet, test that the first byte of elementary stream
data in a Transport Stream packet of the same PID is the first byte of an elementary stream access
point (or alternatively, for video, a sequence_end_code followed by an access point).

the adaptation_field_control is ‘10’ and the continuity counter is not equal to the continuity counter of
the previous Transport Stream packet of the same PID (continuity counter discontinuity),
(1) test that a continuity counter discontinuity did not occur in the previous Transport Stream packet of

endif

5.2.1.3.4 Discontinuity state termination test

the same P10, and
(2) test that the first byte of elementary stream data in a Transport Stream packet of the"§ame PID is
the first byte of an elementary stream access point (or alternatively, for video, a sequenc¢ end_code
followed by an access point).

— (Use when the current state is designated as discontinuity state and‘the discontinuity indicator is ‘0’ or

s

if
then
endif

5.21B.5 Version number discontinuity test

— (Use for PSI PIDs when the discontinuity indjcator is ‘1°.)

if
then

endif

5.214

5.2.1.|4.1 Random access test

hen there is no adaptation field.)

the PID of the received packet is the designated PCR_PID,
test that the previous packet with the same PID contains-a PCR.

the section_length is “13” for the Tiransport Stream_program_map_sections,
(1) test that the current_next_indicator is ‘1’,

(2) test that no program_descriptors exist in this packet,

(3) test that no elementary(streams are described in this packet,

(4) test that following packet contain updated TS program_map_sections for each affectéd program,
(5) with the version, number incremented by one and with the value of current_next_indidator set at
‘1’, test that thesetsections contain a complete program definition.

Random'access tests

if
then

else if
then

else if

then
endif

the random access indicator is ‘1’ and the PID of the received packet is the designated PCR_PID,
test for the existence of a PCR field, and
test for start of PES packet.

the random access indicator is ‘1’,
test for start of PES packet.

(1) the random access indicator is ‘0’, and

(2) the random access indicator was ‘1’ in a previous Transport Stream packet of the same PID, and
(3) the beginning of a PES packet has not been detected in a packet of the same PID since the
occurrence of the packet of the same PID which contained the random access indicator set to ‘1,
test for start of PES packet.
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5.21.4.2

if
Strea
then

Random access PES start test

m type is ‘1’ or ‘2’,

(1) test for the first byte of a video sequence header in the PES packet payload, or

the start of a PES packet exists in the payload of the current Transport Stream Packet and the PES

(2) if no PES packet payload data occurs in this packet, test that the first Transport Stream packet of
the same PID which contains PES packet payload data contains the first byte of a video sequence
header, and

(3) test that a presentation time stamp is present in the first PES packet which contains the first
picture following the sequence header.

else if

the start of a PES packet exists in the payload of the current Transport Stream Packet and the PES

Stre
then

(1) tept for the first byte of an audio frame in the PES packet payload, or

type is ‘3’ or ‘4’,

(2) if ho PES packet payload data occurs in this packet, test that the first Transport Stream ‘packet of

the s
)t
audid

endif

5.21.5

stream_id: 1

PES_packet]
that g
equa

data_alignm
desc
desc
there
given

PTS_DTS_flags: Testthatthe PTS DTS flags-is'not 01.

PES_header
fields
numk
PES |
not m

Timestamps
cons
any t
corre
shall
as 29
intery

Tepts of PES header

me PID which contains PES packet payload data contains the first byte of an audio ffame,
pst that a presentation timestamp is present in the PES packet which contains the first byte
frame.

[est that the stream_id is consistent with the stream_type of the.PID as assigned in the PSI

| length: In a Transport Stream, test that the PES_packet length is not zero in any PES pa
oes not contain video. In a Program Stream, test that thie value is not zero. If the value is n
to zero, test that the length addresses the next PES<{packet startcode prefix.

pnt_indicator: If the data_alignment_indicator isiset to 1 and if there is a data stream align
iptor for the elementary stream, test that the alignment is as indicated by the descriptor as

is no alignment descriptor, the alignment'must be as indicated by the alignment_type '01' 3
in ISO/IEC 13818-1:2000, table 2-47 forwvideo or table 2-48 for audio.

| data_length: Test that the PES:. header_data_length value is consistent with the optional
of the PES header, such that the indicated length is greater that or equal to the total of the

| extension_flag, and including the bytes in PES extensions, if present. Also test that the ler
ore than 32 longer than the number of bytes indicated to be present in the optional fields.

ibed in ISO/IEC 13818-1:2000, table 2-47 forvideo streams or table 2-48 for audio streams.

and
of the

cket
Dt

ment

[

data

er of optional bytes as indicated by the flags preceding the length field, from PTS_DTS _flags to

gthis

For the timestamps that are present, as indicated by the PTS_DTS_flags, test for timesta

be exactwhen the interval between access units is an integer multiple of the 90 kHz clock
.97 HZ systems without 3:2 pulldown or 25 Hz systems). In all other cases where the time

p

stency within the context of the STD. Timestamp consistency means that the difference between
vo timestamps (not necessarily consecutive) of the same elementary stream equals the time that
sponds_to the interval between the access units referred to by the timestamps. This difference

uch

albétween access units is not an integer value or when 3:2 pulldown is used the difference shall

be within +/- 1 count (PTS and DTS computation shall use the arithmetic accuracy as specified in

equations 2-11 and 2-12 of ITU-T Rec. H.222.0 (2000)|ISO/IEC 13818-1:2000). In the case of video
picture reordering, this reordering must be taken into account. Note that timestamps consistency
cannot be tested across a discontinuity. For | and P pictures in non-low-delay sequences and in the
case when there is no decoding discontinuity between access units k and k™ and if the relevant PTS
and DTS are present, test that the presentation time tpp (k) is equal to the decoding time tpn(k”) of the

next transmitted | or P picture. Test that there is a PTS at least every 700 msec for each ES.

intra_slice_refresh: If intra_slice_refresh is set to '0' and if the stream type is video, then test that there are

no missing macroblocks between coded slices.

rep_cntrl: Test that rep_cntrl is not equal to 0.

previous_PES_packet_CRC: Test that the encoded value is correct.
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pack_header_field_flag: If in a Program Stream, test that this bit is '0'.

program_packet_sequence_counter: If in a Program Stream, test that the
program_packet_sequence_counter increments with each PES packet.

original_stuff_length: If MPEG1_MPEG2_identifier is 1, test that this value is not greater than 16.
Otherwise test that this value is not greater than 32.

P-STD_buffer_scale: If in a Program Stream, then if audio test that the value is '0', else if video test that the
value is '1".

5.2.1.6 General tests for sections

sectibn_length: Test that section_length is consistent with the pointer_fields.

versipn_number; current_next_indicator; section_number; last_section_number: Theselfields are
analysed together. The same rules apply for this as for program_association_sections (spibclause
5.2.1.7)
A section is denoted with the following attributes: S(v, c, s, |) where
v is the value of the version_number field,
c is the value of the current_next_indicator flag,
s is the value of the section_number field of the section, and
| is the value of the last_section_number field.
Test that for every section S(v,’1’, s, ) that is currently valid, v¥1\is the next version to haje the
current_next_indicator flag set to 1.

CRC [32: Test that this is correctly calculated such that the field-value gives a zero output of the fegisters in
the decoded defined in Annex B of part 1 of ISO/IEC<¥3818 after processing the entire sgction,
excluding the CRC field itself.

Test that the first byte after the last byte of the CRC_32field in any Transport Packet with this PID takes either
the appropriate table_id value (in which case this is‘the start of the following section) or the start of the next
Trangport Stream packet (0x47) or the value OxFE. If the value of OxFF is found then test that all following
bytes|to the end of the Transport Packet are also-OxFF.

If the value OxFF was present then test thatithe following Transport Packet of the same PID either
(1) cansists only of adaptation_field, or
(2) hgs the payload_unit_start_indicator set to '1', has the pointer_field set to ‘0’ and then starts a new section.

If no [section started in the fallowing Transport Packet, then the same test should be carrigd out until a
Trangport Packet is found in which a new section starts (above condition 2).

5.21)7 Program.Association Table tests

PIDO:| Confirm-thiat in the Transport Stream under test , there is at least one Transport Stream packet with
PID_setto 0x0000.

transport scrambling_control: Test that it is set to '00' - i.e. not scrambled.

payload_unit_start_indicator—if this s settoa vatue of "t themthe firstdata byte of theTransport Packet

shall be understood to be a pointer_field. If the payload_unit_start_indicator is set to '0' then no
pointer_field shall be present in that Transport Stream packet and it is not compliant for a section to
start in that Transport Stream packet.

table_id: Test that the byte pointed to by the pointer_field takes the value '0x00'.
section_syntax_indicator: Test that this bitis '1".
section_length: Test that the first two bits are set to '00'.

9 <= section_length <= 1021

if section_length == n then byte n+1 == 0x00 or OxFF (or 0x47 if start of next Transport Stream
packet).

© ISO/IEC 2004 — Al rights reserved 25


https://iecnorm.com/api/?name=c968419abe7b01ec2c8b1e6fd4250e9d

ISO/IEC 13818-4:2004(E)

The nth byte of the section shall be tested to be the last byte of the CRC_32.

transport_stream_id: No test on the value but it should be same in all sections of that version number.

Test that all s

ections of the PAT that are currently valid have the same version_number.

program_number: Test that the program_number field does not take any single value more than once
within all sections of any version of the program association table.

If program_number == 0x0000 then

network_PID: Test that this field does not take any value from 0x0000 - Ox000F, or Ox1FFF. Test also that it
does not take any values identified as Transport Packets carrying video or audio data. Note that it is

perm
Trang
priva

If program_n

program_mdp_PID: Test that this field does not take any value from 0x0000 - Ox000F arRd also does ng

take
carry

Then
field

Test that the
0x0000.

If there is a c
it should be
change, givin
deleting a prg

Test that all
present withi
Stream with
table_id set t
the PAT.

5.21.8 Pr

Program Ma
of PN
comp

includling any.private sections.

transport_sd
trans

le_sections.

'Lh

jtted tor the network_PID 1o be the same as a program_map_PID. Test that It there are any
sport Stream packets with the PID denoted the network PID then these packets contain

mber != 0x0000 then

he value Ox1FFF. Test also that it does not take any values identified asi ransport Packets
ng video or audio data.

test that the PID pointed to contains a TS_program_map_section; with the program_numb
foded the same as the program_number field in the PAT.

‘e are no sections with table_id == 0x00 in any Transport. Packet with a PID value othe

nange in the program_number fields of the program$ present in the tested Transport Strean
tested that a new version of the PAT is present in the tested Transport Stream prior
g the new configuration. An example of such®a change would be adding a new progrg
gram in order to be able to re-use the program_number.

e sections of the PAT for a given version_number contain a complete list of all the pro
the tested Transport Stream. This is‘done by testing that every section in the tested Tra
able_id set to 0x02 are listed threugh their program_numbers in the PAT. i.e. no section
b 0x02 should be found in the tested Transport Stream unless their program number is liS

bgram Map Table tests

b Table PIDs The entries of the program_association_table should be used to obtain the v
IT PIDs. Each.separate PMT PID should then be tested with this procedure to ensure the P
liant. Testthat the payload of the packets indicated by the PMT PID consists of sections,

rambling_control_flags: If table_id == 0x02 then test that the

- than

N then
o the
m, or

jrams
hsport
5 with
ted in

hlues
Sl is

bort/scrambling_control_flags are set to '00', i.e. not scrambled.

payload_unit_start_indicator: If set to a value of '1' in a Transport Stream packet of PMT_PID then the first
data byte of the Transport Packet shall be assumed to be a pointer_field. If set to '0' then no
pointer_field shall be present in that Transport Stream packet and it is not compliant for a section to
start in that Transport Stream packet.

table_id: Test that this does not take a value 0x00, 0x01 or 0x03-0x3F. If table_id OxFF appears then test
that stuffing occurs to the end of the Transport Packet. Only sections with table_id value 0x02 are
then to be subject to the following tests, as only they are TS_program_map_sections. (Other sections
may be private sections).

section_syntax_indicator: Test that this is set to '1'.

'0": Test that

this bit is '0".

section_length: Test that the first two bits are coded '00'.
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9 <= section_length <= 1021
if section_length == n then byte n+1 == next table_id value, (or 0x47 if new Transport Stream packet)

The nth byte of the section shall be tested to be the last byte of the CRC_32.

program_number: Test that this is coded to be the same as one of the values of program_number listed in
the PAT as having the PMT_PID value which is the same as the PID value in which the section is
found. Test that this field does not take the value 0x0000, which is reserved for the NIT.

PCR_PID: Test that in the adaptation_fields in the Transport Stream packets having a PID the same as the
PCR_PID, a PCR occurs with the required regularity - see the part of this document which defines
how to test for correct PCRs.

program_info length- Test that the first two bits are coded '00" Test that this length field is capsistent with
the immediately following descriptor length fields, and that the CRC_32 field is correct.|This length

only codes the length of the immediately following descriptors.

descriptor: To test each individual descriptor, see subclause 5.2.1.12, however, at this.point tes’r that only
descriptors listed as being permitted at '‘program level' are included here, or private desciiptors (those
with tags 64-255).

stream_type: Test that the stream_type field does not take the following values:
0x00,{0x10-0x7F.
o If[the field takes the value 0x01, test that the Transport Stream”packets of the PID listed in the next

elementary_PID contain ISO/IEC 11172-2 data.

o If[the field takes the value 0x02, test that the Transpart Stream packets of the PID listed in the next
elementary_PID contain ISO/IEC 13818-2 data.

o If|the field takes the value 0x03, test that the Transport Stream packets of the PID listed in the next
elementary_PID contain ISO/IEC 11172-3 data.

e If|the field takes the value 0x04, test that:the Transport Stream packets of the PID listed in the next
elementary_PID contain ISO/IEC 13818-3.data.

e If|the field takes the value 0x05, test“that the Transport Stream packets of the PID listed in the next
elementary_PID contain ISO/IEC 13818-1 data in private_sections.

o If|the field takes the value 0x06, test that the Transport Stream packets of the PID listed in the next
elementary_PID contain datain ISO/IEC 13818-1 PES packet form.

o If|the field takes the value 0x07, test that the Transport Stream packets of the PID listed in the next
elementary_PID contain' ISO/IEC 13522 data.

e If|the field takes ‘the value 0x08, test that the Transport Stream packets of the PID listed in the next
elementary_PRIBD\contain ISO/IEC 13818-1 DSM-CC data as defined in Annex A of ISO/IEC 13818-1:2000,
of ISO/IEC-13818-6 DSM-CC data.

the field takes the value OxOE, test that the Transport Stream packets of the PID listed in the next
elementary PID contain ISO/IEC 13818-1 auxiliary data.

[ ]
=

e |fThe field takes the value OXOF, test that the Transport stream packets of the PID fisted in the next
elementary_PID contain ISO/IEC 13818-7 AAC(ADTS) audio data.
elementary_PID: Test that this field never takes the values 0x0000- 0xO00F or Ox1FFF.

ES_info_length: Test that the first two bits are coded '00'". Test that this length field is consistent with the
immediately following descriptor length fields, and that the CRC_32 field is correct.

descriptor: To test each individual descriptor, see subclause 5.2.1.12, however, at this point test that only
descriptors listed as being permitted at 'ES level' are included here, or private descriptors (those with
tags 64-255).
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5.21.9 Conditional Access Table tests

PID1: Test that there are no sections with table_id set to 0x01 in any Transport Packet with a PID value other
than 0x0001.

transport_scrambling_control: Test that transport_scrambling_control is set to '00', i.e. not scrambled.

payload_unit_start_indicator: If setto a value of '1' in a Transport Stream packet of PID set to 0x0001 then
the first data byte of the Transport Packet shall be assumed to be a pointer_field. If the
payload_unit_start_indicator is set to '0' then no pointer_field shall be present in that Transport
Stream packet and it is not compliant for a section to start in that Transport Stream packet.

table_id: Test that the byte pointed to by the pointer_field takes the value '0x01' i.e. table_id set to 0x01.

section_syntax_indicator: Test that this bitis '1'.

'0": Test that(this bit is '0'.

section_length: Test that the first two bits are set to '00'.
9 <= gection_length <= 1021

if segtion_length == n then byte n+1 == 0x01 or OxFF (or 0x47 in the case of this being the start ¢f the
next [ransport Stream packet)

The ith byte of the section shall be tested to be the last byte of the CRC32.
Test that all gections of the CA Table that are currently valid, all have the same/version_number.
descriptor: Jo test each individual descriptor, see subclause 5.2.1.12,chowever, at this point test that only

desctriptors listed as being permitted here are included here,{«or private descriptors (those with t3gs
64-2%5).

Ther¢ should be sufficient cases of the CA_descriptorite identify program related access control
information for all scrambled streams. Since the content of the descriptor is primarily private, it is|not
possible to verify whether this private data is 'carreet' or not.

If no section| started in the following Transport Packet, then the same test should be carried out yntil a
Transport Pagket is found with the table id set to 0x01.

5.2.1.10 Ndtwork Information Table tests
If in the PAT,|a program_number set 10-0x0000 occurs, then a test should be made for a network informgtion

table
Test for any Transport Stream- packets with a PID value of NIT as indicated in the PAT.

transport_sdrambling_control: If the flags are set to a value other than '00' then no further tests are
requifed. Otherwise, the assumption should be made that such packets are in section format.

payload_unit_start_indicator: When set to '1' then the first byte of the payload should be assumed to e a
pointer figldy This pointer should be used to identify the first byte of a section (table_id)

table_id: Testthat it takes a value other than 0x00- Ox3F. If table id is OXFF then test that the rest of th
Transport Stream packet is also filled with OxFF bytes too. Otherwise the next test should be carried
out on section_length field.

section_length: Assume this is correct. Using this information, skip over the full length of the section. The
next byte should not take a value 0x00-0x3F. Continue to repeat the procedure of
payload_unit_start_indicator and section_length tests until either a value of OxFF is found as a first
section byte (table_id), or until a section is found to end at the end of a Transport Stream packet.

Note : If it is known through means outside of the bitstream that the NIT consists only of long private_sections, then it
can be tested that the private_sections that make up the NIT conform to the long private_section syntax. If it is
not known that the NIT consists only of long private_sections, then only the first part of the private_section (which
is common to both the short and long syntax) need be tested for conformance.
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5.2.1.11 Private section

If Transport Stream packet PIDs are listed in a program definition as containing private data in section form,
then the following test should be performed.

payload_unit_start_indicator: If setto '1'in such a Transport Stream packet, then assume that the first byte
of the payload of that Transport Stream packet is a pointer field. Use this pointer field to find the first
byte of a section.

transport_scrambling_control: If set to anything other than '00', then no further test is necessary. If these
sections occur in Transport Stream packets which are listed in the PAT as being PMT_PIDs then
the transport_scrambling_control flags shall be set to '00' to be compliant.

table] id: Test that this does not take one of the table_id values 0x00-0x3F. If coded to OxFF theh test that all
other bytes to the end of the Transport Stream packet also take the value OxFF.

Consjstency Test: Assume the private_section_length field is correct, and use it to skip to the fable_id of
the next section. If this is in the following Transport Stream packet test that the
payload_unit_start_indicator is set to '1' and that the pointer field in that Transport Streanmy packet also
points to the start of the next section. Repeat procedure on next section:

5.2.112 Descriptor tests

5.2.1/12.1 General descriptor tests

Certaln descriptors can only apply to certain stream types, and may be some only apply to eithef programs or
elemgntary streams. Some descriptor tags are reserved.
Test that descriptors are not present in PID’s defined-as reserved in ISO/IEC 13818-1:2000, tablg 2-4.

descriptor_tag: Test that the descriptor’s tag does’not have any of the reserved values describgd in ISO/IEC
13818-1:2000, table 2-39.

descriptor_length: The test of descriptor'sdength is particular to each descriptor, i.e. that no adglitional byte
(not described in the descriptor’'s syntax) can be added. The descriptor’s length shall reflgct only the
fields described in the descriptor's syntax.

A global test has also to-be-performed, verifying that the total length of descriptors descriped in their
associated PSI structures is equal to the sum of the lengths of all the included descriptor$ plus 2 times
the number of descriptors.

Note | The fields which appear in the various descriptors and which are related to fields already present in the video and
audio elementary)streams structures shall be cross tested with these fields.

5.2.112.2 Video stream descriptor

This descriptor can be tested only if it applies to a video elementary stream.

H Y H DEQ 1o ol P ) + H 4 H| Il 4 + .
The S edili_TU 1T UuTie CUTNTTOPUTNUNTY TN o TISAUTT S TITUST DT TS SUTdAlll_1U Ul d VIUTU TITITICT LAl y stream (fIrSt 4

bits set to ‘1110’, ISO/IEC 13818-1:2000 table 2-18).

In the PMT and PSM tables, this descriptor is allowed, at the elementary level and is not allowed at the
program level.

Descriptor_length: Test that the length is 1 or 3.

Multiple_frame_rate_flag and frame_rate_code: When the value of the multiple_frame_rate_flag is zero,
only a single frame rate may be assigned to the video elementary stream. That frame rate must
correspond to the value indicated by the frame_rate code following the multiple_frame_rate_flag flag
(see first column of ISO/IEC 13818-1:2000, table 2-41).

When the value of the multiple_frame_rate_flag is one, different frame rates may be assigned to the
video elementary stream, and these frame rates must correspond to the rates allowed by the value
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indicated by the frame_rate_code following the multiple_frame_rate_flag (see the two columns of
ISO/IEC 13818-1:2000, table 2-41).

These indications have to be cross verified and must be coherent with the different definitions (current
and next) of the Video elementary stream itself, as defined with the frame_rate_code field.

MPEG_1_only_flag:

If set

to ‘0”:

The descriptor length should be equal to 3.
The stream_type should be 02 according to the ISO/IEC 13818-1:2000, table 2-29.
The video elementary stream should only contain ISO/IEC 13818-2 video or ISO/IEC 11172

const

rained parameter video.

The

If set
The ¢
The
The

Constrained
is sef
If set
vided
If set
unco

The explanat
MPE

onstrained_parameter_Tilag shoula be equal 10 1.

to ‘1"

escriptor length should be 1.

tream_type should be 01 according to ISO/IEC 13818-1:2000, table 2-29,
ideo elementary stream should only contain ISO/IEC 11172 video.

| parameter_flag: If the MPEG_1_only flag is set to ‘0’ test that the constrained_parameteg
to ‘1.
to ‘1’, the corresponding elementary stream shall not contain unconstrained ISO/IEC 11172
data.
to ‘0’, the corresponding elementary stream may contain both ¢onstrained parameters and
nstrained ISO/IEC 11172-2 video data.

on of the possible video elementary streams, according tocthe 4 different possible values of
5 1 _only and constrained_parameter flags, is the following:

r flag

|
N

the

Constrained_parameter_flag = 1 Constrained_parameter_flag = 0

MPEG_1 on

y_flag= 1 | Only constrained ISO/IEC 11172-2 Constrained ISO/IEC 11172-2 video
video and unconstrained ISO/IEC
11172-2 video

MPEG_1_on

y_flag= 0 | Constrained ISO/IECA1172-2 video | Not allowed
and ISO/IEC.13818-2 video

Still_picture]
pictu

Profile_and |

with the profile and level indicated in the video elementary stream.

chroma_forn
chror

| flag: If still_picture_flag.is set to ‘1’, test that the video elementary stream contains only I-
es.

level_indication: yWhen the elementary stream is ISO/IEC 13818-2 video, test for consiste

nat: Whenthe elementary stream is ISO/IEC 13818-2 video, test for consistency with the
na format-indicated in the video elementary stream.

frame_rate_

at ledstohe of the video frame rate extension fields is non zero

xtension_flag: If setto 1, and when the elementary stream is ISO/IEC 13818-2 video, te

ncy

5t that

5.2.1.12.3 Audio stream descriptor

This descriptor can be tested only if it applies to an audio elementary stream.

The stream_id in the corresponding PES headers must be the stream_id of an audio elementary stream (first
3 bits set to “110’, ISO/IEC 13818-1:2000, table 2-18).

In the PMT and PSM tables, this descriptor is allowed, at the elementary level and is not allowed at the
program level.

Descriptor_|

30

ength: Test that the length is equal to 1.
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free_format_flag: Test for consistency with audio bitrate_index field.
If set to 1 the audio stream has a free format.
If set to 0, the bitrate_index in the audio structure gives the audio bitrate.

ID: Test for consistency with audio ID field.
layer: Test for consistency with audio layer field in the audio elementary stream.

variable_rate_audio_indicator: This field has no corresponding field in the audio headers.
When set to 1, test that no bit rate changes occur between consecutive audio frames.

5.2.1.12.4 Hierarchy descriptor

This descriptor can be tested only if it applies to an audio or video or private ES.

In thel PMT and PSM tables, this descriptor is allowed at the elementary level and is not allowed &t the
program level.

Desctiptor_length: Test that the length is equal to 4.

Hierarchy_type: Test that the hierarchy_type is not one of the reserved values-presented in the|ISO/IEC
13818-1:2000, table 2-45.

Test for consistency with video/audio elementary streams as appropriate.
Test for consistency with profile_and_level fields in case of a vide¢,ES.
Test for consistency with audio descriptors in case of an audio ES.

Hiera[chy_layer_index: Test that the index is unique in the program’ definition.

Hierarchy_embedded_layer_index: Test for the presence of the ES described by a hierarchy descriptor

where the hierarchy_layer_index is the same as thishierarchy_embedded_layer_index. [Test that the
decoding of the ES this descriptor is attached tolis impossible unless the decoding of thg¢ ES
described by a hierarchy descriptor where the hierarchy layer_index is the same as this
hierarchy_embedded_layer_index is performed.

5.2.1.12.5 Registration descriptor

This descriptor can be tested only if it applies to an audio, video, or private ES, or to a program.
In thel PMT and PSM tables, this descriptor is allowed, at the elementary level and at the program level.
Descriptor_length: Test that it-is\greater than or equal to 4.

Formpt_identifier: Test by verification with the Registration Authority.

5.2.112.6 Data stream alignment descriptor

This descriptor can‘be tested only if it applies to a video or an audio elementary stream.
Descriptor_length: Test that the length is 1.

alignment_type: In the PES packet test that the alignment exists (dependent on Video or Audio).

5.2.1.12.7 Target background grid descriptor
This descriptor can be tested only if it applies to a video elementary stream.
Descriptor_length: Test that the length is 4.

pel_aspect_ratio: Test for consistency with the video sequence header in the video ES.

5.2.1.12.8 Video window descriptor

This descriptor can be tested only if it applies to a video elementary stream.

This can only be present if target_background_grid_descriptor present.
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Descriptor_length: Test that the length is 4.

horizontal_o

ffset: This value should not exceed the value of horizontal_size as coded in the

target_background_grid_descriptor when present.

vertical_offset: This value should not exceed the value of vertical_size as coded in the
target_background_grid_descriptor when present.

5.2.1.12.9 Conditional access descriptor

This descriptor can be tested only if it is in PMT or CAT in Transport Stream, or refers to stream_id in a

Program Stre

am map.

CA_PID: Tes
Ox1F

5.2.1.12.10 I§

language_cq

order|.

audio_type:

5.21.12.11 §

This descript

In the PMT a

bt that this is not a reserved PID value as defined in ISO/IEC 13818-1:2000, table 2-4 or-RI
FF.

5O 639 language descriptor
de: Test that values are allocated/permitted according to ISO 639 and 1S©8859-1, and in|

Test that this does not take a value outside 0x00 to 0x03.

ystem clock descriptor

br can be tested only if it refers to a Program.

nd PSM tables, this descriptor is allowed at the program level.

Descriptor_|

When the Ex{ernal_clock_indicator = 1, if by means external to the bitstream the accuracy of the applied

syst

5.21.12.12

Descriptor_|

mdv_valid_f

multiplex_deglay_variation:

multiplex_st

5.2.1.12.13 @

This descript¢r can be tested only if it applies to an audio, video, or private ES or to a program.

In the PMT a

ngth: Test that the length is 2.

clock is known, then cross check with the encoded values in this descriptor.

ultiplex buffer utilization descriptor

pngth: Test that the length,is-3:
ag: If setto'0' then no téston other fields.
See ltw test method in subclause 5.2.1.2.

rategy: Test that this is not set to any of values 4 through 7.

opyright.descriptor

nd PSM tables, this descriptor is allowed, at the elementary level and at the program level.

Descriptor_length: Test that this is greater than or equal to 4.

copyright_identifier: cross check with the Registration Authority.

5.2.1.12.14 Maximum bitrate descriptor

This descriptor can be tested if it is used at program or ES level.

Descriptor_length: Test that the length is 3.

maximum_bitrate: test against the measured rate of the ES or program; test against the bitrate fields of
video and audio if this descriptor is applied to ES.

32
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5.2.1.12.15 Private data indicator descriptor
Descriptor_length: Test that the length is 4.

Other fields of this descriptor can not be tested.

5.2.1.12.16 Smoothing buffer descriptor

This descriptor can be tested only if it refers to an audio, video or private ES, or to a program.

Only used in the PMT and PSM tables, this descriptor is allowed at the elementary level and at the program
level.

Descfiptor_length: Test that the length is 6.
sb_lelak_rate: See test on the sb_size field.
sb_size: Test that the sb buffer defined with its sb_size and its sb_leak_rate does not overflow.

Test that during the continuous existence of a program, the values of the fields inthis descriptor are encoded
with the same values.

5.2.1/12.17 STD descriptor

This descriptor can be tested only if it refers to a video ES under the-Transport Stream syntax.
In the| PMT table, this descriptor is allowed, at the elementary leyeél.

Descfiptor_length: Test that the length is 1.

reseryed: setto'1111 111"

leak_valid_flag: no direct test on the value of that flagrwhich may be either ‘0’ or “1°.

If this|leak_valid_flag is 1, the tests conducted tocveérify the T-STD conformance will verify if the Igak method
(as defined in ISO/IEC 13818-1:2000, subclause 2.4.2.3) has been correctly applied to the
corresponding ES.

If this[leak_valid_flag is 0, and if the vby. delay fields present in the associated video stream do njot have the
value OxFFFF, the tests conducted to verify the T-STD conformance will verify, for the cofresponding
ES, that the transfer of data,from the buffer MBn to the buffer EBn uses the vbv_method [(as defined
in ISO/IEC 13818-1:2000; subclause 2.4.2.3).

5.2.1[12.18 IBP descriptor

This descriptor can be tested only if it applies to a video elementary stream.

Only Yised in theyPMT and PSM tables, this descriptor is allowed at the elementary level.

Descriptor_length: Test that the length is 2.

closed.gop_flag: If setto 1, test for consistency with the video headers, that a Group of picture is encoded
betore every I-frame, and that the closed_gop flag is set in all picture headers in the video sequence.
If set to ‘0, no test.

identical_gop_flag: If setto ‘1’, cross check with the video headers that the number of P-frames and
B-frames between I-frames, and that the picture coding types and sequence of picture types between
I-pictures is the same throughout the sequence, except possibly for the pictures up to the second
I-picture. If setto ‘0’, no test

max_gop_length: The value ‘0’ shall not be used. When the value is not ‘0’, any number of pictures
between two consecutive I-pictures shall be smaller or equal to that value.
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5.2.2 Tests

5221 Te

of Program Streams

sts on the pack level

pack_start_code: Test that the pack_start_code is 0x000001BA.

system_clock_reference: In successive packs, the system_clock_reference field contains encoded values
which are samples of a nominal 27 MHz system clock. The maximum interval between
system_clock_reference fields is limited by the difference between encoded values in successive
packs. Test that this difference does not exceed 0,7*90 000, as specified in ISO/IEC 13818-1.

program_mux_rate: Test that the value encoded in the mux_rate field is sufficiently large that, if all bytes in

the p
the fi
is de
pack

program_my

5.2.2.2

general test
general test

general test
in all

system_hea

ACK are transmitted at that rate, they are delivered to the system target decoder before the
st byte of the subsequent pack is delivered. The time that the first byte of the subsequent
ivered may be derived from the system_clock reference and mux_rate fields in that.subseq

x_rate: Test that the mux_rate field is not encoded with the value zero.

Tests on the system header

1): Test that the first pack of a Program Stream contains a system_ header.
2): Test that system headers, if present in the pack, immediatelyfollow the pack header.

3): If the Program Stream contains more than one system‘header, test that the values enc
the headers are identical.

Her_start_code: Test that the system_header_startyeade is equal to 0x000001BB.

header_leng
syst

rate_bound:
bitrat

audio_boun
numi
purpq
a) the in
b) one ¢

h: Test that the header_length field is encoded with a value equal to the number of bytes i
header that follow the header_length field.

Test that the bitrate indicated by the ratexbound field is greater than or equal to the maxim|
value encoded in any mux_rate field in.the same Program Stream.

: Test that the value encoded in the ,audio_bound field is greater than or equal to the maxi
er of simultaneously active ISO/IEC 13818-3 audio streams in the Program Stream. For th
se of this subclause, an ISO/AEC 1 3818-3 audio stream is active if:

put buffer of the system target decoder of that ISO/IEC 13818-3 audio stream is not empty,

f the presentation units decoded from that ISO/IEC 13818-3 audio stream is being presentg

audio_boung: Test that the value'encoded in the audio_bound field is less than or equal to 32.

fixed_flag: |
satisf

CSPS_flag:
size s

the fixed_flagiis set to ‘1’, then test that the values encoded in all system_clock_reference
y 2.5.3.6 in'lSO/IEC 13818-1:2000.

fthe CSRS flag is set to ‘1’, then test that the packet rate and the system target decoder b,
atisfy 2.5.3.6 in ISO/IEC 13818-1:2000.

!

me
ack
uent

pded

h the

mum

D

or if
d.

fields

Lffer

en

system_aud

ovlock_flag: If the system_audio _lock flag is set to ‘1°, then test that the difference betwe

the values encoded in any two presentation_time_stamp fields in audio packets of the same ISO/IEC
13818-3 audio stream correspond to the duration of the decoded audio access units in that ISO/IEC
13818-3 audio stream. For this purpose the duration (in terms of units of the system clock frequency)
shall be derived from the number of samples and the sampling frequency of the decoded access units
and the ratio SCASR as specified in 2.5.3.6 of ISO/IEC 13818-1:2000. This assumes that no
discontinuities occurred in the ISO/IEC 13818-3 audio stream in the presentation of the access units
during the presentation period defined by both fields. See subclause 2.7.5 of ISO/IEC 13818-1:2000
for the definition of discontinuities.

system_video_lock_flag: If the system video lock flag is set to ‘1°, then test that the difference between
the values encoded in any two presentation_time_stamp fields in video packets of the same ISO/IEC
13818-2 video stream shall correspond to the duration of the decoded pictures in that ISO/IEC
13818-2 video stream. For this purpose the duration (in terms of units of the system clock frequency)

shall
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be derived from the frame rate of the decoded pictures and the ratio SCFR as specified in
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videg_bound: Test that the value encoded in the video_bound field is less than or equal te-16.

strea

strea

STD |

STD

5.2.2.

packet_start_code_prefix: Test that it has the yalue '0x000001".

map_|

progiam_stream_map_length: Test that'is’"does not contain a value greater than 1018. Test th

curre|

progflam_stream_map_version: This is analysed in conjunction with the current_next_indicato

If ver:
PSM

If ver:
one o

_|buffer_size_bound: Test that the value encoded in the STD\buffer_size bound field is gr

ISO/IEC 13818-4:2004(E)

2.5.3.6 of ISO/IEC 13818-1:2000. This assumes that no discontinuities occurred in the ISO/IEC
13818-2 video stream in the presentation of the access units during the presentation period defined
by both fields. See subclause 2.7.5 of ISO/IEC 13818-1:2000 for the definition of discontinuities.

video_bound: Test that the value encoded in the video_bound field is greater than or equal to the maximum
number of simultaneously active ISO/IEC 13818-2 video streams in the ISO/IEC 13818 stream. For

the purpose of this subclause, an ISO/IEC 13818-2 video stream is active if:
a) the input buffer of the system target decoder of that ISO/IEC 13818-2 video stream
or if

is not empty,

b) the reorder buffer of the system target decoder of that ISO/IEC 13818-2 video stream is not

empty, or if
c) one of the presentation units decoded from that ISO/IEC 13818-2 video stream is b

eing

presented.

m_id: Test that the value encoded in the stream_id field is one of the values permitted by t
(stream_id) in 2.4.3.7 in ISO/IEC 13818-1:2000.

m_id: Test that the stream_id mechanism refers exactly once to each eleméntary stream ir
multiplex.

buffer_bound_scale: If the stream _id refers to an ISO/IEC 13818-3‘audio stream, test tha
STD_buffer_bound_scale is set to ‘0’. If the stream_id refers to.@AASO/IEC 13818-2 vidg
test that the STD_buffer_bound_scale is set to ‘1’.

equal to the maximum value encoded in any of the STDCbuffer_size fields in packets of t
elementary stream.

2.1 Tests on Program Stream map

stream_id: Test that it is coded '0xBC':

field is consistent with the following length fields program_stream_info_length and
elementary_stream_map_length, and that the CRC_32 field is correct.

nt_next_indicator: The yalué of this bit is considered with program_stream_map_version.

of either field is p&rmitted within the Program Stream, but the order in which they occur is
and should be-tested as follows.

5ion number« \With current_next_indicator set to '0' is encountered then test that it is only
with version‘number v and current_next_indicator set to '1', with identical data.

sion snumber v with current_next_indicator set to '1' is encountered then test that it is onl
f the following:

hble 2-18

the

t the
o stream,

bater than or
he same

at this length

. Any value
restricted,

followed by a

y followed by

i) an identical copy of itself

ii) a PSM with version number v+1 with current_next_indicator set to '1' or '0’

program_stream_info_length: Test that when this length field is assumed to be correct, then along with the
descriptor lengths and other length fields, the CRC_32 field is shown to be correct. This length only

codes the length of the immediately following descriptors.

descriptor: Test that only descriptors are included which are permitted in Program Streams; see table 2-39

in ISO/IEC 13818-1:2000.

elementary_stream_map_length: Assume this length to be correct each time it occurs.
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stream_type: Test that the stream_type field does not take the following values: 0x00, 0x05, 0xOA-0xO0E,
0x10-0x7F.

elementary_stream_id: Test that this does not take one of the following values: '1011 1100"; '1111 0100'-
1111 1001', '"1111 1011"-"1111 1111".

e Test that there is no contradiction between the elementary_stream_id and the stream_type fields:

e If the stream_type field takes the value 0x01, test that the elementary_stream_id takes a value 1110
xxxx' and that PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 11172-2

data.

e If the stream_type field takes the value 0x02, test that the elementary_stream_id takes a value '1110
xxxx' ang-hatPESpacketswith-astream—id-equatte-the-elementary—stream—id-cortainrtSOAEGA3318-2
data.

e If the str¢gam_type field takes the value 0x03, test that the elementary_stream_id takes a value*110x
xxxx' and that PES packets with a stream_id equal to the elementary_stream_id contain ISQ/IEC 11{172-3
data.

e If the str¢gam_type field takes the value 0x04, test that the elementary_stream_id takes a value '110x
xxxx' and that PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13B18-3
data.

o If the str¢gam_type field takes the value 0x06, test that the elementary_stream”id takes a value '1011
1101" or |1011 1111" and that PES packets with a stream_id equal to the ‘elementary_stream_id confain
ISO/IEC|11172-1 or ISO/IEC 13818-1 private_stream_1 or private_stream_2 data.

e If the str¢am_type field takes the value 0x07, test that the elementary_stream_id takes a value 1111
0011" angd that PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC 13522
data.

e If the str¢gam_type field takes the value 0x08, test that the elementary_stream_id takes a value '1111
0010" and that PES packets with a stream_id equal toithe elementary_stream_id contain ISO/IEC
13818-1 DSM-CC data as defined in Annex A of ISO/IEC 13818-1:2000, or ISO/IEC 13818-6 DSM-CC
data.

o If the str¢gam_type field takes the value 0x09;.test that, if the elementary_stream_id takes a value 1111
1111' thgn PES packets with a stream_id.€qual to the elementary_stream_id contain a ISO/IEC 138[18-1
program| stream_directory, or if the elementary_stream_id takes a value '1011 1011' then PES packets
with a stfeam_id equal to the elementary_stream_id contain a ISO/IEC 13818-1 or 11172-1
system_header, or if the elementary) stream_id takes a value 1011 1010' then PES packets with a
stream_ifl equal to the elementary_stream_id contain a ISO/IEC 13818-1 or 11172-1 pack_header.

o If the str¢gam_type field takes)the value 0xOF, test that the elementary_stream_id takes a value 1111
1010" angl that PES packets with a stream_id equal to the elementary_stream_id contain ISO/IEC
13818-7 JAAC(ADTS)saudio data.

elementary_pgtream_info_length: Test that when this length field is assumed to be correct, then along with
the descriptorilengths and other length fields, the CRC_32 field is shown to be correct. This length
only ¢odes.the length of the immediately following descriptors.

: Lract shat Ll o IR, R PRGN N NP Y o D fa . ol
descrlptors. restinatormy-GescriptorsaremcriaGet-wnici-arepermitteatT rogram—otreams;,—Seetant 2-39

in ISO/IEC 13818-1:2000.

CRC_32: Test that the four bytes after the last descriptor byte in the last loop of ES descriptors are the same
as a CRC_32 calculated over the whole section excluding these bytes.

5.2.2.3 Tests on Program Stream directory

packet_start_code_prefix: Test that it is coded '0x000001".
directory_stream_id: Test that it is coded 'FF'

PES_packet_length: Test that this length field is consistent with the number_of _access_units field such that
PES_packet_length is equal to 14 + (18 x number_of access_units).
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prev_directory_offset: If the encoded value is zero, test that there is no previous program stream directory
in the Program Stream. If the encoded value is not zero, then test that the first byte of the previous

program stream directory is addressed.

next_directory_offset: If the encoded value is zero, test that there is no next program stream directory in the

Program Stream. If the encoded value is not zero, then test that the first byte of the next
stream directory is addressed.

program

The following 18 bytes all refer to a single access unit, and the fields should be repeated once for each access
unit signalled in the number_of access_units field.

packet_stream_id: Test that it takes one of the following values: ‘110x xxxx"; '"1110 xxxx"; 1111 1010".

PES_

PES_

referegnce_offset: Test that it points to the first byte of the access unit relative to the first byte of

mark
PTS:

byteqd to_read: Test that the encoded number of bytes includes all of the bytes of the access un

mark

intra_

codin

5.2.3
PCR

1.) D¢
of 1S(

2.) Fg
expre|

eader_position_offset_sign: May be Set {0 any value. It IS considered In conjunction wit
header position offset fields which follow.

header_position_offset: Test that the encoded value correctly gives the byte offsét of a A
stream_id = packet_stream_id containing the first byte of an access unit. The PES packg
directory if the PES_header_position_offset_sign is coded '0', and precedes 'it’if the sign
If the PES_header_position_offset is coded to '0' then there is no test.

packet (i.e. packet_start_code_prefix) signalled to contain the aceess unit.
br_bit: Test that this bit is '1".

Test that the coded PTS value is consistent with the PTS’s encoded in the elementary stre
to.

br_bit: Test that this bit is '1".

|coded_indicator: In the case of an ISO/IEC¢3818-2 stream or an ISO 11172-2 stream, {

coded to '0' then test that the access unitis not be predictively coded.

g_parameters_indicator: Test that the'encoding of this field is consistent with the coding
applied in the access unit referred\fo.

Tests of timing accuracy

iming accuracy is verified by testing conformance with all of the following elements:

the computations required to verify that the bitstream complies with the constraints of the
/IEC 13818-1.

r a constant bitrate Transport Stream, test that all PCR’s of a given PID satisfy the inequalit
ssion that-follows, except under those conditions in which i and i” span a PCR discontinuit

indic

that shtisfies all PCR samples for all PCR PIDs.

T;ed as.discontinuous.

In order for the stream to be compliant, there must be at least on

the PES

ES packet of
t follows the
is coded '1".

the PES

bm referred

it referred to.

hen if

intra_coded_indicator is set to '1", test thatdhe access unit pointed to is predictively coded, and if

parameters

T-STD model

y given in the
y or PCR(i) is
b value of “k”

(i-i"-1) (i-i"+1)

IN
IN

PCR(i) - PCR("") + &

PCR(i) - PCR(") - &

Where 8 = 27 + 810%(PCR(i)-PCR(i"))/27¢6

Where

i and " are the indices of bytes containing the last bit of the

program_clock_reference_base fields of the PCRs being tested.

corresponding

The -1 and +1 terms in the numerators allow for quantization uncertainty, since the i’ and i” are bytes indices.
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This test verifies that all PCRs were generated by system clocks that are within +/- 30 ppm of each other. The

two terms in the expression for & are: (1) 27, which arises from the +/- 500 nsec PCR tolerance allowed by
part 1 of ISO/IEC 13818, and (2) a term which allows for 810 Hz (30 ppm) frequency error in the system clock
allowed by part 1.

3.) For a constant bitrate Transport Stream, test that any two PCR’s of a given PCR_PID satisfy the inequality
given in the expression that follows, except under those conditions in which i’ and i” span a PCR discontinuity
or PCR(i") is indicated as discontinuous. In order for the stream to be compliant, there must be at least one
value of “k” that satisfies all PCR samples for all PCR PIDs.

(i! _ in)

IN
IN

(i - )
PCR(’) - PCR(") + &
where

i’ is the indg

program bein
i is the ind
applicable to

The value for
length of time
(given as 50
maximum all
minimum acq
change of 16

Therefore, gi
follows:

O = inacq
d = (500
The term re
integrating th

time values.

The PCR acd
the maximum

PCR(/) - PCR(") - §

x of the byte containing the last bit of a program_clock reference_base-field applicable
g tested.

ex of the byte containing the last bit of a program_clock_reference base field previou
the program being tested.
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5,832 x 10",

d = inaccuracy of PCR values + inaccuracy of system clock from 6 hours of slew
+ maximum frequency offset

8 = (500x10®)*(2)*(27x10°) + (0,075/2)*(5,832 x 10"")%/(27x10°)?
+ (1620)*(PCR(7) - PCR(i") - 5,832 x 10"")/(27x10°)

The time of 6 hours used in the above calculations is based on a default system clock frequency accuracy of

+/- 30 ppm.
than 30 ppm,
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4.) If the intended transport rate is known by means outside of the bitstream, then test that the value of k
found from 2) above is consistent with this known value.

5.) For a constant bitrate Transport Stream, test that any four PCR’s of a given PCR_PID satisfy the inequality
given in the expression that follows, except under those conditions in which i’ and i”” span a PCR discontinuity

or PCR(i””) is indicated as discontinuous.

(i -7) (i) (-7

<
PCR(’) - PCR(i") + & PCR(i”")-PCR(i"”) PCR(’) - PCR(") - 6

IA

wherg

i, I”, ", 1" are the indices of the bytes containing the last bit of a program_clock_reference bage field of the
PCR’s being tested, and

[ SRS (Note: normally i’ <i” << i < i)

Pl<i” <i

The Malue for J is determined by the maximum rate of change of the’ system clock frequency (dlew rate), the
length of time between the two PCR values being considered, and the acceptable tolerance of tihhe PCR value
(given as 500 ns in ISO/IEC 13818-1). Consider a bitstteam created by an encoder expgriencing the
maximum allowable system clock slew of 0.075 Hz/sec..A\The amount of time required to change from the
minimjum acceptable system clock frequency to the maximum acceptable system clock freqyency (a total
change of 1620 Hz) is 6 hours or 5.832 x 10"" system elock cycles.

Thergfore, given two PCR values such that (PCR(i’) - PCR(i””)) < 5.832 x 10", the value of & is determined as
follows:

d = inaccuracy of PCR values + inaccuracy of system clock from slew
§ = (500x10°)*(2)*(27x10°).+(0.075/2)*(PCR(i’) - PCR(i""))?/(27x10°)?

The ferm representing thé worst case inaccuracy of the system clock from slew has beenh derived by
integrating the area underthe line formed by plotting time vs. system clock frequency between|the two PCR
time VJalues.

The Hitstream is{not compliant if the system clock used to generate the bitstream continues to ¢hange at the
maximum allowable slew rate for more than 6 hours. Given two PCR values such that (PCR(i’) - PCR(i"”) >

5.832|x 10”, the value of & is determined as follows:

g= PERvVE . : toskfromT8 :

+ maximum frequency offset

8 = (500x10°)*(2)*(27x10°) + (0.075/2)*(5.832 x 10“)2/g27x106)2
+ (1620)*(PCR(’) - PCR(i") - 5.832 x 10"")/(27x10°)

The time of 6 hours used in the above calculations is based on a default system clock frequency accuracy of
+/- 30 ppm. If a system clock descriptor is present and indicates a system clock frequency accuracy other
than 30 ppm, then the value of 6 hours used in this calculation must be adjusted accordingly.
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5.2.4 Buffer overflow/underflow tests for Transport Streams

Transport Stream testing of buffer underflow and overflow in the T-STD is done for one program at a time.
For each elementary stream of a program, a TB buffer test shall be performed, in order to verify:

(1) that the TB never overflows, and

(2) that the TB gets empty at least once a second
This test can be implemented by continuously monitoring the fullness of TB, based on the delivery schedules
of data entering and leaving th ffer. The input to th ffer i fin th t f the Transport Stream
that enter the buffer at the rate derived from the bitstream by applying the transport rate formulag from

ISO/IEC 13818-1. The output of the buffer is defined by the output rate defined in ISO 13818-1. If-therq is no
data in TB, then the output rate equals zero.

For each vid¢o elementary stream of a program, an MB buffer and an EB buffer test shall’be performed, in
order to verify the constraints of these two buffers:

if (Leak methpd)

{ test that MB never overflows;
test that MB gets empty at least once a second;
test that EB never goes to underflow, except when low_delay ==\I"0r in trick mode;

}
if (VBV Delay method)

{ test that MB never overflows;

test that MB never underflows;

test that EB never overflows;

test that EB never goes to underflow, except when low_delay == 1 or in trick mode;

In this test, the only data that enters the system transport buffer, TBgys, is complete Transport Stream packets
containing syptem information, for the program-under test. The PCR’s to be used in equations (2-4) and (2-5)
of ISO/IEC 13818-1:2000 are the PCRs of(theé program under test.

This test can| be implemented by continuously monitoring the fullness of MB and EB, based on the dglivery
schedules of [data entering and leaving both buffers. The input to the buffer MB is defined by the output fate of
TB. The output of buffer EB js'defined by the decoding process of pictures, which instantaneously removes
data from EB at times defined’ by the time stamps encoded in the bitstream. The output of MB entefs EB
instantaneously upon leaving MB. If the VBV Delay method is applied, the transfer of data between MB and
EB is defined by emulating the input rate of the VBV buffer, with the timing of the decoding process defirled by
the time stamps enceded in the bitstream. If the Leak method is applied, the transfer rate between MB and
EB is defined| by the formulae defined for the leak method in ISO 13818-1.

5.3 General system decoder capabilities

In this subclause System Decoder capabilities are provided. Most of these capabilities cannot be tested in a
mathematical way. These capabilities should therefore be considered as a functional checklist that can be
used as a focus point for application and decoder developers. These capabilities are required for each
compliant decoder.
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5.3.1.1

ISO/IEC 1381

Handling of decoder discontinuities

Sequence concatenation; decoding discontinuities; splicing; format changes

8-4:2004(E)

In compliant Transport Streams, at any audio access unit boundary or any video sequence boundary, the

follow

ing discontinuities in the decoding process parameters can occur:

rate, bitrate, GOP parameters, picture format, etc.;

for audio, any parameter such as audio layer, bitrate, sample rate, etc.;

for video, any parameter set in the sequence header or lower layer headers, such as profile/level, frame
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specified in the T-STD model). On the other hand, decoders can also resynchronize (genlog
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the vg
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Trang
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disco

r both video and audio, the decoding time of the first access unit after the boundary can_k
ould have been expected had the boundary not been present. This can happen indépen
bme, or one of the elementary streams of a program. It may or may not be indicated by th
tra information referring to a seamless or non-seamless splice point.

re supported by the decoder under test, the decoder under test shall:

aintain correct presentation synchronisation between the different elementary streams of th

bt produce unacceptable audio or video artifacts, such as chinps, blocking etc.
bcoding discontinuity occurs, there may not be any data to présent during some time inte
stants, audio decoders are recommended to mute and vide6 decoders to freeze frameffield

fference between the current PTS and the previous\one is not an exact integer number of fi
ers can continue the display process without any discontinuity in the vertical timing. Thi
ng the decoded video on the display process, which may require some additional memoryj

ing the vertical display timing to the decode timing, thereby allowing for a discontinuity in
rtical display timing. This may result in;a visible resynchronization effect on display device
mentations are allowed in compliant.decoders.

2 Time base synchronisation

port Stream decoders ‘shall synthesise a decoder STC which is a local replica of the
e PCRs in the PCRERID of the program being decoded. PCR discontinuities which are ing
htinuity_indicatop-must produce corresponding discontinuities in the decoder STC. The

e larger than
dently for all,
E presence of

meter values

e program;

Howgver, when a

rval. At such

the PTS (l.E
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5 involves re-
(than what is
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the phase of
s. Both these

STC used to
icated by the
Hecoder STC

shall be used to derive-the video and audio sampling rates.
Program Stream,‘decoders shall synthesise a decoder STC which is a local replica of the STC uged to encode
the SCRs inthe pack _headers. If either the system_audio_lock_flag or the system_video lock flag is set, the

decoq

er STC shall be used to derive the corresponding sampling rate.

In bo
proce

R~ Transport Stream and Program Stream decoders, the decoder S1C shall be used a
ssing DTS and PTS timestamps in the program.

s a basis for

The amount of jitter on the PCR (SCR) samples is application dependent. The decoder STC must track the
received (jittered) PCRs, which may have discontinuities indicated, (or SCRs) with sufficient accuracy that the
program can be decoded and presented without artifacts, such as dropping or repeating presentation units, or
malfunctions, such as buffer overflow, due to poor synchronisation. The output quality (frequency stability and
phase noise) of the decoder STC must be sufficient to support all functions for which it is used e.g. chroma
subcarrier generation if a composite video signal is being reconstructed.
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5.3.2 Presentation timing

Timing of the presentation of decoded elementary streams shall be based on the encoded and interpolated
PTSs for each presentation unit, as specified in ISO/IEC 13818-1. The timebase used shall be the replica of
the STC synthesised in the decoder. The delay due to the implementation of the decoder must be accounted
for when calculating the actual presentation time from the PTS. In normal operation (not trick modes) all
presentation units in the program shall be presented, and the variation in the difference between the PTS and
the actual presentation times of presentation units shall not be perceivable. A decoder manufacturer should
provide the applied difference between the actual presentation time of an access unit and the associated PTS
value.

5.3.3 Presintation synchronisation

Decoders shall synchronise the audio and video presentation units within +/- 40 ms regardless of the nyimber
of audio or Yideo streams in the program. The delay between video and audio shall remain” essentially
constant aftef synchronisation is achieved. This shall be maintained under all of the following.eonditions
e Permissiple PCR jitter

e Permissiple STC variations

e After any splice

e After chgnnel change or program change

e After any change of video sequence (i.e., concatenation)

e After dedcrambling of audio, video or both

Applications may require better synchronisation than specified\herein.

5.3.3.1 Prpgram acquisition

Decoders shall be able to use PSI information to.support acquiring a program. This entails:

1. Accessing Transport Stream packets with PID value of 0x0000, and finding the start of a section, parsing
the sectipns in order to read the program_map_ PID value of the wanted program. Since durirjg the
continuoys existence of a program,_the program_map_PID shall not change, it is not strictly necessary to
continuoysly monitor Transport.Stream packets of PID value 0x0000.

2. Accessing Transport Stréam packets with the PID value listed in the PAT as carrying the
program_|map_PID for the_wanted program; identifying sections within this PID which have table_id|0x02,
and which have the pregram_number field of the wanted program.

3. Reading the data(within any such sections, to identify the Transport Stream packets which may cpntain
PCRs forthe program, to identify video and audio streams which compose the program, and if necgssary
using degcriptars, to identify which stream(s) is/are chosen for decoding. Note that it is possible witHin the
duration ¢f\a\program for a program definition to change, for example for the required video PID to change
value, therefore it is a desirable feature to continuously monitor such sections.

5.3.4 Support of variable bitrate within a program

From a video stream with a variable bitrate in a program, a compliant decoder shall decode and present all
presentation units without any decoding or presentation artifacts, such as blocking or unintended dropping or
freezing of frames. The decoder shall also maintain presentation synchronisation between audio and video.
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5.3.5.

ISO/IEC 1381

General capabilities for program acquisition

1 Change in program definition

8-4:2004(E)

A change in program definition may be noticed from a change in the information contained in a
program_map_section defining a specific program. A change can be assumed to have occurred when a
section with the current_next_indicator set to current and the program_number of the wanted program is
detected, with a version number different from that of the previous version_number being used. A change in
PID filtering should be accomplished within 1 second of the time that the last byte of the CRC_32 of the
program_map_section carrying the change exits the buffer Bsys.
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Private data handling

ormal operation of compliant MPEG decoders™shall not be affected by the presence of pri
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1 Private data in Transport Streams
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ISO/IEC 13818-4:2000, Annex H.

2  Private data in Program Streams

jers shall at a minimum be capable of recognising and discarding all packets for which:

Decoders should be able to follow such a change, muting between streams It necessary|
artifagts should occur when such a change has been signalled in a program_map_section
langupges are offered within one program, then the decoder should continue to presentthe sg
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5.3.7

stream_id = private_stream_1

stream_id = private_stream_2

(1011 11071
(1011 11171

stream_id = ECM_stream (‘1111 0000’)
stream_id = EMM_stream (*1111 0001°)

Support of trick modes

Each decoder shall accept trick mode streams without producing unacceptable video artifacts. (Field or frame

repea
apply
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t or blanking shall not be considered unacceptable artifacts.)
to decoders which claim to support trick modes.

In addition, the following
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Decoders shall continue to display meaningful video while performing the trick mode functions. The displayed
video should also be indicative of the function it is attempting to represent. In addition, the following
constraints are placed upon the individual trick mode functions themselves.

Discontinuities may occur upon entering, changing, or leaving the trick mode state, as well as during trick
mode operation; therefore conformance requirements for the handling of discontinuities must also be met by
the decoder. Audio/video synchronisation conformance may not be applicable while in the trick mode state.

Fast Forward

Decoders shall display only the field(s) indicated by field_id.

betwegn coded slices. However, it is strongly recommended that decoders display visually acceptable
materigl in these locations, e.g., co-sited macroblocks from previous pictures.

If intra{sllce_refresh is set, then no constraints are placed upon the display of missing macroblock|
Slow Motion
For intirlaced pictures decoders shall first display the top field for field _rep_cntrl periods, followed |by
the bottom field for field _rep_cntrl periods. For progressive pictures, the entire frame shall be dispjayed
for field_rep_cntrl periods.
Freeze Framp
Decodgrs shall display only the field(s) indicated by field id.
The fie]d(s) displayed are from the first video presentation ufitiin the PES packet that contains the
field_id parameter. If no video presentation unit is contained in that PES packet, then the field(s)
displayled are from the most recent previous video presentation unit.
Fast Revers¢
Decodegrs shall display only the field(s) indicated by field_id.
If intra | slice_refresh is set, then no constraints are placed upon the display of missing macroblocks
betwegn coded slices. However, it is\strongly recommended that decoders display visually acceptable
materigl in these locations, e.g., €0=sited macroblocks from previous pictures.
Slow Reverse
For int¢rlaced pictures decoders shall first display the bottom field for field_rep_cntrl periods, folloyed

by the fop field for field.‘rep_cntrl periods. For progressive pictures, the entire frame shall be displayed
for field _rep_cntripetiods.

5.3.8 Systegms decoder requirements for forward compatibility

Wherever practicat,decoders—shoutd-bedesigned—toattowforfuture compatibteextensions—tothebitstream
syntax. All "reserved" bits or fields in ISO/IEC 13818-1 Transport Streams or Program Streams shall be
ignored by compliant decoders. “lgnored” means that the presence and/or content of these fields has no
effect on the decoder. This includes the fact that “reserved” fields may in the future be defined as extensions
of the bitstream syntax, which extensions should have no effect on decoders presently compliant. All “private”
bits or fields shall be ignored by compliant decoders. The actions of decoders which are intended to make use
of private definitions of private fields are outside the scope of ISO/IEC 13818 and no compliance tests are
applied to verify if or how such decoders make use of private data.
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5.4 Procedures to test system decoder conformance

This subclause describes procedures to verify conformance of system decoders. Each compliant decoder
shall be able to decode all compliant ISO/IEC 13818-1 streams within the subset of the standard defined by
the specified capabilities of the decoder.

All tests are performed using error free bitstreams. To test for correct interpretation of syntax and semantics,
test sequences covering a wide range of parameters shall be supplied to the decoder under test and its output
sequence shall be compared with the known expected output as described for the specific test sequence or
bitstream. The comparison can be done, for example, by performing subjective evaluation, by verification of
the expected result, or by comparing the timing performance. Such tests are necessary but not sufficient to
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e carried. Note that bitstreams containing “reserved” fields with data other.than 1’s are
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of this standard. The output of a video decoder is specified in subclause 7.12 of ISO/IEC

erm 'clause 8' means clause 8 of ISO/IEC 13818-2:2000 (definition of authorized pr
nations), as well' as any future amendments of the standard which defines additional pr
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The following subclauses specify the normative tests for verifying compliance of video bitstreams and video

decoders.

Those normative tests make use of test data (bitstream test suites) provided as

an electronic

annex to this document, and of a software verifier specified in ISO/IEC 13818-5 with source code available in
electronic format.

Conformance of scalable hierarchies of bitstreams and scalable profile decoders is defined in subclause 6.5.
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6.1 Definition of video bitstream compliance
An ISO/IEC 13818 video bitstream is a bitstream that implements the specification defined by the normative
sections of ISO/IEC 13818-2:2000 (including Annexes A, B and C).

A compliant bitstream shall meet all the requirements and implement all the restrictions defined in the generic
syntax defined by the ISO/IEC 13818-2 specification, including the restrictions defined in Chapter 8 for the
profile-and-level specified in the sequence_extension() of the bitstream.

Subclause 6.2 of this part of ISO/IEC 13818 defines the normative test that a bitstream shall pass successfully
in order to be

claimed compliant with this specification.

A compliant | bitstream of a given profile-and-level may be called an “ISO/IEC 13818-2 Profile@Level
bitstream” or simply a “Profile@Level bitstream” (e.g. an MP@ML bitstream).

The following subclauses clarify some of the important requirements on bitstreams and*on engoders
producing bitgtreams:

6.1.1 Requjrements and restrictions related to profile-and-level

The profile_gnd_level _indication shall be one of the valid codes defined in~clause 8. The profile-and-level
derived from |the profile_and_level_indication indicates that additional restrictions and constraints have| been
applied to seyeral syntactic and semantic elements, as defined in clause(8.

The restrictiohs defined for a given profile-and-level are aimed at redudcing the cost of decoder implemerjtation
and at facilitating interoperability. A compliant bitstream shall be"decodable by any compliant ISO/IEC {13818
video decoder that supports the profile-and-level combination specified in the bitstream.

6.1.2 Additjonal restrictions on bitstream applied by the encoder

The video engoder may apply any additional restri¢tions on the parameters of the video bitstream, in addition
to restrictiong defined in the generic video syntax and the restrictions defined for the specified profile-and-level
in clause 8. | Not all additional restrictions can’ be known a priori without analyzing or decoding the [entire
bitstream, since the syntax does not provide:explicit mechanisms which signal such restrictions in advance for
all cases.

6.1.3 Encoder requirements{and recommendations

6.1.3.1 Encoder requirements

Although enqoders«are not directly addressed by ISO/IEC 13818-2, an encoder is said to be an ISPD/IEC
13818-2 Proflle@Level encoder if it satisfies the following requirements:

1) The bitstreams generated by the encoder are compliant Profile@Level bitstreams.

2) For encoding methods which include embedded decoding operations to produce the coded bitstream, these
decoding operations shall be performed with the full arithmetic precision specified in ISO/IEC 13818-2.

This second requirement is necessary to guarantee that only compliant decoders will produce images that
have optimum quality.

With this requirement on ISO/IEC 13818-2 encoders, any compliant decoder decoding a bitstream generated

by a compliant encoder will normally reconstruct images of higher quality,

reconstructed from the same bitstream by a non-compliant decoder.
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6.1.3.2 Encoder recommendations

It is strongly recommended that video encoders capable of producing P-pictures implement Note 2 of
subclause 7.4.4 of ISO/IEC 13818-2:2000. Failure to implement this recommendation may cause significant
accumulation of mismatch between the reconstructed samples produced by the hypothetical decoder sub-loop
embedded within an encoder and those produced by a (downstream) decoder using the coded bitstream
produced by the encoder.

It is strongly recommended that video encoders capable of generating concealment motion vectors produce
such concealment vectors that will help the concealment process for decoders which implement the specific
concealment technique described in subclauses D.13.1.1.2, D.13.1.1.3, and 7.6.3.9 of ISO/IEC 13818-
2:2000.

The doncealment motion vector transmitted with a macroblock should be a frame motion. ‘vector that would
provide a "good" frame prediction for predicting the macroblock that lies vertically below'the macroblock in
whichl the motion vector occurs.

If the| encoder is capable of generating bitstreams with slice_picture _id, it is recommended that temporal
intervpl between pictures using the same value for slice_picture_id be as ldarge” as possible,[so that error
burstg causing loss of several consecutive pictures can be detected.

6.2 (Procedure for testing bitstream compliance

The téchnical report (ISO/IEC 13818-5) contains the source code of a software video verifier that checks that
a bitsfream implements properly most of the normative requirements defined in ISO/IEC 13818-2

A bitsfream that claims compliance with this standard shall pass the following normative test:

When processed by the technical report verifier, the bitstream shall not cause any error or nontconformance
messages to be reported by the verifier. This test shall be applied only to bitstreams that are knqwn to be free
of errprs introduced by transmission.

Succgssfully passing the technical report\verifier test only provides a strong presumption that [the bitstream
under test is compliant, i.e. that it doesindeed meet all the requirements specified in ISO/IEC 13818-2.

Additipnal tests may be necessaryto check more thoroughly that the bitstream implements properly all the
requirements specified in ISO/IEC 13818-2. These complementary tests may be performed using other video
bitstrgam verifiers that perform more complete tests than those implemented by the technical repprt software.

ISO/IEC 13818-2 contains several informative recommendations. When testing a bitstream for gompliance, it
is usdful to tests whether or not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to gxtract all the
syntagtic eleméents and other values derived from those syntactic elements and used by the dec¢ding process
specified in JISO/IEC 13818-2 (e.g. r_size, macroblock_pattern).

A verifier does not necessarily perform all stages of the decoding process described in ISO/TEC 13818-2 in
order to verify bitstream correctness. Many tests are performed on syntax elements in a state prior to their
use in some processing stages. However, some arithmetic may need to be performed on combinations of
syntax elements. For example, motion vectors used for prediction in the motion compensation stage
(subclause 7.6 in ISO/IEC 13818-2:2000) may need to be fully reconstructed in order to verify that predictions
do not make reference to samples outside coded boundaries of the reference picture.

A verifier which does perform the IDCT transform and calculates the reconstructed samples must comply with
all the arithmetic precision requirements specified in ISO/IEC 13818-2. In addition, the IDCT of such a verifier
shall be an embodiment of the saturated mathematical integer-number IDCT specified in Annex A of ISO/IEC
13818-2:2000 (a software implementation using 64-bit double-precision floating-point is sufficient).
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Performing the IDCT transform and calculating the reconstructed samples in a verifier, although not necessary,
is useful for several reasons:

- It allows to test the subjective quality of the reconstructed frames. ISO/IEC 13818-2 does not put any
requirement on subjective quality, but it is desirable that an encoder generates bitstreams for which the
subjective quality of reconstructed frames is as good as possible.

- Checking the output of the IDCT can provide an indication of whether or not the encoder that produced the
bitstream observed the recommendation of Note 2 in subclause 7.4.4 of ISO/IEC 13818-2:2000).

If a bitstream contains a P-picture with many occurrences of coded blocks of DCT coefficients (i.e., blocks that
are not all ze ne) for which the output of the reference IDCT js all zeros, then the encoder that produced the

bitstream car| be suspected of not implementing this important recommendation.

The best chapce to discover this problem is when a still image (with no motion at all and no nois€)|is’encpded.

6.3 Definition of video decoder compliance

video
ing to

In this subclause, except where stated otherwise, the term 'bitstream' means compliant 1SO/IEC 13818
bitstream (as|defined in this part of ISO/IEC 13818) that has the profile_and_level \indication correspond
the profile-anfg-level combination considered for the decoder.

of an ISO/IEC 13818-2 decoder is defined only with regard to a legal profile-and-level
as specified in clause 8.

Compliance
combination,
-level

The normatie tests that a decoder shall pass in order to claim{ compliance with a given profile-ang

combination
combinations

Only a decod
2 Profile@Le

A decoder t
compliance t
description of
at least the rq
the peak ter
reconstructed
the resources

A limited acqg
accuracy Pro

In the followi
combination,

pre specified in 6.4.6. A decoder can claim compliance with regard to several profile-ang
if and only if it passes the normative tests defined-for each of the profile-and-level combina

er that passes the conformance test for a given profile-and-level may be called “ISO/IEC 1
el decoder” or simply “Profile@Level decoder” (e.g., an ISO/IEC 13818-2 MP@ML decode

nat fails the normative tests defined by this specification may only claim limited acqg
b the standard. A limited accuracy decoder shall be accompanied upon request by a tec
the results of each of the normative tests. This technical description of the results shall ir
sult of the IDCT accuracy.test, the peak error for all static tests, and for the all dynamic tes
hporal errors or jitters when presenting the reconstructed samples, the description

samples not presented,” etc. Real-time software decoders may have to use limited accu
of the processor are-not sufficient to achieve real-time performances with the full accuracy|

uracy decoder.is not a compliant decoder and may only be called “ISO/IEC 13818-2 |
file@Leveldecoder” or simply “limited accuracy Profile@Level decoder”.

hg text,“decoder compliance is always considered with regard to a particular profile-ang
even-when this is not specifically mentioned.

-level

fions.

3818-
r).

uracy
hnical
clude
ts, all
bf the
acy if

mited

-level

A compliant decoder shall implement a decoding process that is equivalent to the one specified in ISO/IEC
13818-2 and meets all the general requirements defined in ISO/IEC 13818-2 that apply for the profile-and-
level combination considered, and if it can decode bitstreams with any options or parameters with values
permitted for that profile-and-level combination. The permitted options and parameter range for each profile-
and-level combinations are defined in clause 8.

A decoder which implements only a subset of the options or ranges of syntax and semantics for a given
profile-and-level combination is not a compliant decoder for that profile-and-level, even if it passes the
normative tests specified in 6.4.6. In effect such a decoder would not be capable of decoding all compliant
bitstreams of the considered profile-and-level combination.

In the following subclauses the term ‘reference decoder’ means the technical report software verifier (ISO/IEC
13818-5).
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The reference decoder is a decoder that implements precisely the decoding process as specified in ISO/IEC
13818-2. The IDCT function that shall be used when running the reference decoder is the very accurate
approximation of the mathematical saturated integer-number IDCT f ” (x, y) specified in Annex A of ISO/IEC
13818-2:2000 obtained by implementing f ” (X, y) with double-precision arithmetic.

Except for possible mismatches caused by ambiguous half-values rounding at the output of the IDCT function,

the output of the reference decoder (reconstructed samples) is defined unambiguously by ISO/IEC 13818-2.

Fundamental requirement areas for decoders are listed in the following subclauses.

6.3.1
With

unam
on th

Therg

cy (\Mil‘hnlll‘ |nf‘T)
he exception of IDCT, the specification of ISO/IEC 13818-2 defines the decoding proce
iguously. Only the IDCT may yield different results among different implementations:-The
accuracy of the IDCT used by a compliant decoder are specified in Annex A of ISQ/IEC 1]

is a requirement that for a block that contains no coefficient data (i.e. if pattern_code[i] is

Ss absolutely
requirements
818-2:2000.

zero, or if the

macrgblock is skipped) the sample domain coefficients f[x][y] for the block shall all take the value zero (Cf.

subcl

Therg

Wher

or that contains only zero DCT coefficients, a compliant decoder shall produce reconstru

nume
decod
recon

In oth
IDCT
frame

6.3.2

Wher
decod
on th

huse 7.5.1 of ISO/IEC 13818-2:2000).
fore, the following is a the requirement on the arithmetic accuracy. of the decoder:
a coded picture is decoded from a bitstream, for each 8x8.bleck of the coded picture that i

rically identical to those produced by the reference décoder when the reference frames
ers are numerically identical. A decoder that reconstructs one sample with a value diffe
structed by the reference decoder for the same sample is not a compliant decoder.

er words, all compliant decoders shall produce numerically identical reconstructed samp
is applied only to blocks of zero coefficients (assuming that they use numerically ident
S).

Requirement on arithmetic accuracy (with IDCT)

a bitstream contains seme 8x8 blocks with non-zero DCT coefficients, the output of
er may differ from the qutput of the reference decoder. However, because of the accuracy
e IDCT transform used by the decoder, there exist some accuracy requirements on th

S "not-coded"
ted samples
used by both
ent from that

les when the
cal reference

a compliant
requirements
b output of a

compliant ISO/IEC 13818ideo decoder.

The IDCT used in.a\compliant decoder shall meet all the requirements defined in Annex A of ISD/IEC 13818-
2:200p.

Annex A of ISO/IEC 13818-2:2000 defines additional requirements above those defined by the IEEE Std

specilication of Annex A, _the IDCT fransform shall comply with the IFFF Std 1180-1990 stand

1990-standard. In order to claim that the IDCT transform used by the decoder con

forms to the

successfully the following test:

ard and pass

The test is derived from the specification given in the IEEE Std 1180-1990 standard, with the following
modifications:

1) In item (1) of subclause 3.2 of the IEEE specification, the last sentence is replaced by: <<Data sets of 1
000 000 (one million) blocks each should be generated for (L=256, H=255), (L=H=5) and (L=384, H=383). >>

2) The text of subclause 3.3 of the IEEE specification is replaced by : <<For any pixel location, the peak error
shall not exceed 2 in magnitude. There is no other accuracy requirement for this test.>>
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3) Let F be the set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :
a) Bi[0][0] =i - 2048
b) Bi[7][7] = 1 if Bi[0][0] is even, Bi[7][7] = 0 if Bi[0][0] is odd
c) All other coefficients Bi[y][x] other than Bi[0][0] and Bi[7][7] are equal to 0
For each block Bi[y][x] that belongs to set F defined above, an IDCT that claims to conform to the specification

of Annex A of ISO/IEC 13818-2:2000 | ITU-T Rec. H.262 shall output a block fly][x] that as a peak error of 1 or
less compared to the reference saturated mathematical integer-number IDCT f’(x,y). In other words, | fly][x] -

f’(x,y)| shall be <= 1 for all x and y.

Successfully

the IDCT trapsform is compliant, i.e. that it does meet all the requirements specified in Annex A‘of IS
13818-2:2000.

passing the conformance test defined in this document only provides a strong presumptio

h that
D/IEC

Additional tests may be necessary to check more thoroughly that the IDCT implements properly 3ll the
requirements|and recommendations specified in Annex A of ISO/IEC 13818-2:2000.

6.3.3 Requjrement on output of the decoding process and timing

The output of| the decoding process is specified by subclause 7.12 of ISO/AEC 13818-2:2000.

It is a requirement that all the reconstructed samples of all the codedArames be output by a compliant dgcoder
to the display process. For example, a decoder that occasionally/does not output some of the reconstiucted
B-frames or that occasionally outputs incomplete reconstructed ftames to the display process is not compliant.

The actual od

It is a requir
subclause 7.1

For example,
output to the

6.3.4 Requ

The requiren
ISO/IEC 1381

tput of the display process is not specified by this.standard.

2 of ISO/IEC 13818-2:2000.

when decoding an interlaced sequence, there is a requirement that the samples of each fi
Hisplay process at intervals of 1/(2." frame_rate).

rement for compatibility with ISO/IEC 11172-2 (MPEG-1 video)

ents for compatibility‘\with ISO/IEC 11172-2 (MPEG-1 video) are specified in subclause
8-2:2000.

It is a requir

constrained parameters_bitstreams.

ment that a_.cempliant ISO/IEC 13818-2 decoder shall decode all compliant ISO/IEC 11
It should be noted that the permitted ranges for the paramet

ement that a compliant decoder outputs_thé reconstructed samples at the rates specifijed in

pld be

8.1 of

172-2
brs of

ISO/IEC 111|72-2 constrained parameters bitstreams are different and not necessarily a subset ¢f the
permitted ranges ferequivalent parameters of ISO/IEC 13818-2 bitstreams.

For examplel ISO/IEC 11172-2 constrained parameters bitstreams can have horizontal size up t¢ 768
samples, and vertical size > 480 is possible with a frame_rate different from 25 Hz. A compliant decoder
should decode such ISO/IEC 11172-2 constrained parameters bitstreams (i.e. constrained_parameter_flag =

1).

In addition, it is a requirement that a compliant decoder shall decode D-pictures-only ISO/IEC 11172-2
bitstreams which are within the level constraints of the decoder including some that may have
constrained_parameter_flag set to 0.

6.3.5 Requirements for compatibility between various profile-and-level combinations

Clause 8 defines additional requirements for compatibility between various profile-and-level combinations.
Those requirements are defined by Table 8-15 in clause 8. The decoder shall meet all those compatibility
requirements.
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For example, a compliant Main Profile at Main Level decoder shall also be a compliant Main Profile at Low

Level

6.3.6

and Simple Profile at Main Level decoder.

Requirement for forward compatibility of future extensions

ISO/IEC 13818-2 defines several requirements on decoder that are needed for allowing forward compatibility
of future extension to ISO/IEC 13818-2 with existing compliant decoders.

A compliant decoder that encounters an extension with an extension start code described as "reserved" in
ISO/IEC 13818-2 shall discard and ignore all subsequent data until the next start code.

A con
in IS
extra

A con

ISO/I
extra

6.3.7

A con

npliant decoder that encounters the syntactic element extra_information_picture described
D/IEC 13818-2 shall discard this syntactic element and any subsequent one until
| bit_picture with the value 0.

hpliant decoder that encounters the syntactic element extra_information_slice described as

FC 13818-2 shall discard this syntactic element and any subsequent “one until i
| bit_slice with the value 0.

Requirements related to zero byte stuffing, user data and reserved extensions

npliant decoder shall be able to decode bitstreams with any permitted amount of zero byte

data and reserved extensions, at any place where those can legally occur. The maximum pern

of the

The g
user |
respe
bitstrg
byte 9

Note
of ze

It sho
test)

amou
decoq

6.3.8

In ad
defing

se data is limited by VBV requirements specified in Annex C of ISO/IEC 13818-2:2000.

data, extra_information_slice, extra_information:picture, and start code stuffing pres
ctive bitstream. For example, a compliant decoder shall produce the same output whe|
am that contains user data and when deceding the bitstream derived by replacing all user
tuffing.

as "reserved"
t encounters

"reserved" in
I encounters

stuffing, user
hitted amount

utput of a compliant decoder shall be identical betwéen two bitstreams which differ only in {he amount of

ent in each
h decoding a
data by zero

hat it is permitted in ISO/IEC 13818+2 that a majority of coded data in a video sequence be in the form

ro stuffing bytes, user data and/erreserved extensions.

uld be noted that the output and behavior of the display process (which is not part of the
may depend on the presence or contents of user data. Therefore bitstreams that diffe

ers reconstruct identical samples.

Recommendations

Jition-to-the requirements, it is desirable that compliant decoders implement various reco
d inSO/IEC 13818-2.

conformance
r only by the

nt or contents of usendata may be displayed differently by a decoder system, even thodgh the video

mmendations

This subclause lists some of the recommendations.

It is recommended that a compliant decoder be able to resume the decoding process as soon as possible
after an error (or the occurrence of a sequence_error_code). In most cases it is possible to resume decoding
at the next start code.

It is recommended that a compliant decoder be able to perform concealment for the macroblocks or slices for
which all the coded data has not been received.
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6.4 Procedure to test decoder compliance

In this subclause, except where stated otherwise, the term 'bitstream' means compliant ISO/IEC 13818 video
bitstream (as defined in this document), that has the profile_and_level_indication corresponding to the profile-
and-level combination for which conformance of the decoder is considered.

There are two types of tests for decoders: static tests and dynamic tests.

6.4.1

Static tests of

this test can
available.

It may not be
performed by

Static tests a
There are twq

- The static ¢
samples recg

by the reference decoder when the reference frames used by both decaders are numerically identical.

- The static t
between the
reconstructed
decoders are

6.4.2 Dyna

Dynamic tesf]
that the timin
specification
Annex C of
delivered at t

6.4.3 Specification of the test bitstreams

This subclausg
decoder com

Static tests

be accomplished when the reconstructed samples at the output of the decoding proces

in how

S are

possible to perform this type of test with a production decoder. In that case this test sholild be

the manufacturer during the design and development phase.
e used for testing the arithmetic accuracy used in the decoding process.
sorts of static tests.

psts that do not involve the use of IDCT, in which case the testwill check that the values
nstructed by the decoder under test shall be identical to the values of the samples reconst

psts that involve the use of IDCT, in which case thé test will check that the peak absoluts
values of the samples reconstructed by the decoder under test and the values of the sa
by the reference decoder shall not be larger<than 2 when the reference frames used by
numerically identical.

mic tests

5 are applied to check that all the“reconstructed samples are output to the display proces
g of the output of the decader's reconstructed samples to the display process conforms
bf subclause 7.12 of ISOAEC 13818-2:2000, and to verify that the decoder buffer (as defin
SO/IEC 13818-2:2000, VBV specification) does not underflow or overflow when the bi
e proper rate.

e provides the list of specifications that are used to produce the bitstream test suites for t
plianee.

Not all the d

pf the
ucted

error
mples
both

s and
fo the
ed by
s are

bsting

pcoder requirements are covered by these tests, but tests for the most fundamental d

coder

requirements

are believed to be covered by this test suite specification. These tests include :

1. General static tests:

Bitstreams using all the possible coding options permitted by ISO/IEC 13818-2.

2. Memory bandwidth dynamic tests:

Bitstreams with all macroblocks predicted with average (bi-directional) prediction or dual-prime, with
half-sample interpolation in both the horizontal and vertical directions, for both the luminance and

chrominance blocks if possible,

using smallest possible prediction blocks and accessing as

different samples of the reference pictures as possible.
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3. VLC/FLC decoding static tests:
Bitstream using all the possible events within a table.
4. Bits and Symbol distribution (burst) dynamic tests:
Bitstream containing very irregular distribution of bits or symbols.
5. ISO/IEC 11172-2 compatibility tests:
ISO/IEC 11172-2 Bitstreams.
To test a decoder for conformance with regard to a particular profile-and-level combination, a bitstream test
suite can be made according to this specification. Each bitstream of the test suite must have its

profild_and_Ievel _indicafion corresponding fo the profile-and-level combination considered for|the decoder,
and npust be fully compliant with ISO/IEC 13818-2, or with ISO/IEC 11172-2 when specified.

When a bitstream requires the use of an option or parameter value not permitted with the profile-and-level
combjnation considered (e.g., B-pictures in the case of Simple Profile at Main Level),/the test bjtstream must
be onpitted from the bitstream test suite.

All the bitstreams in the test suite must be such that the output of the non-saturated infeger number
mathg¢matical IDCT f’ (x, y), as defined in Annex A of ISO/IEC 13818-2;2000, has values within the range [-
384, 383] for each coded block.

A set|of test bitstreams constructed according to those specifications is provided in an electrorjic annex that
forms| an integral part of this part of 13818. These bitstreams-constitute normative test suites|that must be
used fo verify conformance of decoders. The test suites are described in 6.4.6.

6.4.3./1 Test bitstream #1

Specification: A series of consecutive frame Brpictures with all macroblocks using bi-directionpl field-based
predigtion. Luminance sample rate and bitrate are the maximum allowed for the profile-and-level| combination.
Half-gample interpolation in both the horizental and vertical directions, for all luminance and|chrominance
blocks.

Functional stage: prediction bandwidth

Purpg¢se: Check that the decadéer handles the worst case of prediction bandwidth. Field-based prediction in
framg pictures have the tlargest prediction bandwidth overhead. Picture buffers organized as frames
(interleaved fields) and macroblocks stored in contiguous address page segments would haveg the greatest
penalty. Effective filtered-block size is 16x8.

6.4.3.2 Test bitstream #2

Specification: A bitstream with a B-picture as large as the maximum vbv_buffer_size allowed for the profile-
and-lg¢vel.combination, using long VLC’s (not via escapes) as much as possible. Luminance sallnple rate and
bitrate are the maximum allowed Tor the proiile-and-level combination.

Functional stage: VLD
Purpose: Check that decoder works in this situation. A large B-picture located after several smaller coded

pictures can catch a decoder off guard.

6.4.3.3 Test bitstream #3

Specification: A series of consecutive frame P-pictures with all macroblocks using dual-prime prediction.
Luminance sample rate and bitrate are the maximum allowed for the profile-and-level combination. Maximize
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number of half-sample prediction in both the horizontal and vertical directions, for both luminance and

chrominance

Functional s

blocks.

tage: prediction bandwidth

Purpose: Check that the decoder handles the worst case of prediction bandwidth. Prediction bandwidth is at
a maximum in this mode due to the small block sizes and two prediction sources.

6.4.3.4 Te

Specificatio

Functional s

st bitstream #4

._A bitstream with all macroblock_type transitions in frame and field pictures.

tage: parser

Purpose: Check that decoder handles all scenarios in parsing tree.
6.4.3.5 Te'ft bitstream #5
Specification: A bitstream where every slice contains only one macroblock,/and where intra_slice|

present in ev
combination.

Functional s|
Purpose: C

overhead for

6.4.3.6

Te'f
Specification:

alternate_sc4
f codes, q_s
frames, code
downloaded

combinations

Functional s

Purpose: CH

6.4.3.7

b

bry slice. Luminance sample rate and bitrate are the maximum_allowed for the profile-ang

tage: VLD and parser

neck that decoder handles bitstreams with very shert slices. CPU-oriented designs have|
each slice and macroblock header.

t bitstream #6

A bitstream with many different combinations of values for top_field_first, repeat_first
n, intra_vic format, picture_structure, concealment_motion_vectors, intra_dc_pre
bale_type, progressive_frame, frame_pred_frame_dct, variable numbers of consecutive cod
 P-frames and coded I|-frames;-with some coded I-frames in the form of “I-P field-pictures”
quantization weighting matrices. Ideally the bitstream should contain all possible
Various syntax switches-are toggled from picture-to-picture.

tage: parser and/control

eck that decoder handle all scenarios.

t bitstream #7

 bit is
-level

large

| field,
ision,
ed B-
with
legal

Specification:\ A bitstream with simultaneous burst of coded bits and maximum bandwidth dual-prim
followed by remaining macroblocks outside the burst with Dual Prime MC. Luminance sample rate and bitrate
are the maximum allowed for the profile-and-level combination. Maximize number of half-sample predictions
in both the horizontal and vertical directions, luminance and chrominance blocks.

Functional s
Purpose:

sustainable p

6.4.3.8 Te

b MC,

tage: VLD and prediction bandwidth

eriod (whole picture) for DRAM bandwidth

st bitstream #8

Specification: All possible VLC’s symbols and IDCT mismatch. Mismatch and saturation.
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Purpose: Test that decoders has included the complete VLC tables and implements mismatch control.

6.4.3.

9 Test bitstream #9

This test has been removed from the test suite specification.

6.4.3.

Spec
havin

10 Test bitstream #10

j no DCT coefficients. Reconstructed motion vectors used for predicting both “\u

chronfinance have all possible combinations of half-sample and full-sample values, both forthe

the veé
pictur]

Func

Purp
Exce
invers
techn
recon

6.4.3.

Spec
pictur|

Func

rtical coordinates, and all those combinations are used for each prediction modetin both fr
bs, and with both interlaced and progressive chroma format in the case of 4:2:0)frame pictu

ional stage: MCP

se: Check that decoder implements motion compensation stages/with full accuracy
t for reconstruction of Intra DC blocks, the test does not involve ather decoder functions s
e quantization and mismatch control. When a static decoder. test is performed using {
que described in this document, the decoder under test shall reconstruct samples iden
structed by a reference decoder for all predicted macroblogkKs.

11 Test bitstream #11

fication: Flat distribution of VLC events (worst case for constant rate symbolic VLD’s
es. Luminance sample rate and bitrate arethie maximum allowed for the profile-and-level ¢

ional stage: VLD

fication: Bitstream with only intra macroblocks using only the DC coefficient and predicted macroblocks

inance and
orizontal and
bme and field
res.

in all cases.
uch as IDCT,
he static test
tical to those

on B and P
bmbination.

Purpose: Check that decoder does not rely on statistically low count of symbols over global greas to meet

real-ti

6.4.3.

Spec
bottor
outsid
maxin
direct
a maq

Mme constraints.

12 Test bitstream #1412

h), followed Bi-directional macroblocks. All motion vectors with half-sample components.
e the bursticoncentration have all bi-directional prediction. Luminance sample rate and |
hum allowed for the profile-and-level combination. Half-sample in both the horizonta
ons, luminance and chrominance blocks. Maximize number of prediction blocks required
roblock.

fication: Bursty-case for number of bits per macroblock with different burst location within picture (top,

Macroblocks
itrate are the
and vertical
0 reconstruct

Func

ional stage: VLD and prediction bandwidth

Purpose: Check that decoder does not rely upon statistically small number of coded bits over local areas.

6.4.3.

13 Test bitstream #13

Specification: A series of consecutive Field-coded P-pictures, all macroblocks using Dual Prime prediction.
As many half-sample components as possible in both the horizontal and vertical directions, luminance and
chrominance blocks. Luminance sample rate and bitrate are the maximum allowed for the profile-and-level
combination. Maximize number of prediction blocks required to reconstruct a macroblock.

Functional stage: prediction bandwidth
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Purpose: Check that decoder handles largest prediction bandwidth with field-coded P-pictures. This test is
somehow similar to Test bitstream #3, except that it uses field-pictures with Dual Prime.

6.4.3.14 Test bitstream #14

Specification: A bitstream with a series of consecutive Field coded B-pictures with 16x8 bi-directional
macroblock motion compensation. Sequence contains many consecutive B pictures. Luminance sample rate
and bitrate are the maximum allowed for the profile-and-level combination. Use half-sample prediction in both
the horizontal and vertical directions, for all luminance and chrominance blocks. Maximize number of
prediction blocks required to reconstruct a macroblock.

Functional siage: prediction bandwidth
Purpose: Check that decoder can cope with this case of worst case bandwidth. This test is somehow gimilar

to Test bitstrgam #1, except that it uses field-pictures.

6.4.3.15 Te'ft bitstream #15

Specification: Bitstream with R/P bits worth of extra_bit_slice in picture. Luminance sample rate and bitrate
are the maximum allowed for the profile-and-level combination.

Functional sfage: Parser

Purpose: Check that decoder is capable of handling a large number-of bits concentrated in the extra bit slice
loop.

6.4.3.16 Tepst bitstream #16

Specification: ISO/IEC 11172-2 (MPEG-1) constrained parameter bitstream. Luminance sample ratge and
bitrate are th¢ maximum allowed for MPEG-1 constrained parameter bitstream.

Functional sfage: overall

Purpose: Check that decoder can decode-MPEG-1 constrained bitstreams.

6.4.3.17 Tepst bitstream #17

This test has |been removed\from the test suite specification.

6.4.3.18 Tepst bitstream #18

Specification: <kow delay sequence with skipped pictures. Luminance sample rate and bitrate afe the
maximum allowed Tor the profile-and-level combination.

Functional stage: controller
Purpose: Check that decoder is capable of decoding low delay mode and knows how to recognize and deal

with skipped pictures and buffer underflows in the VBV model.

6.4.3.19 Test bitstream #19

Specification: A bitstream implementing a test close to the IEEE 1180 IDCT mismatch test, to test the
decoder's IDCT statistical accuracy. Can be done using P-pictures with a flat custom quantization matrix with
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all 16, and a quantizer stepsize of 0.5. Use whatever number of frames are required to satisfy statistic count.
Note that because of saturation in [0, 255], the test cannot emulate exactly the IEEE 1180 IDCT test.

Functional stage: IDCT

Purpose: Check IDCT decoder accuracy. This is not a drift test since all macroblocks are of type Intra.

6.4.3.20 Test bitstream #20

Restriction: Only for profile-and-level combinations supporting SNR scalability:

Specification: Maximum VLD bandwidth on both layers (base and enhancement) with burst of stcape codes,
burstg of short VLC’s and maximum buffer size on both layers Luminance sample rate and bitrate are the
maximum allowed for the profile-and-level combination.
Functional stage: test of parser(s)

Purpese: Test of the maximum VLD bandwidth on both layers (base and enhancement) with byrst of escape

codeg, bursts of short VLC’s and maximum buffer size on both layers. Some designs may not be able to
handle both layers

6.4.3.21 Test bitstream #21

Restifiction: Only for profile-and-level combinations supporting SNR scalability:
Specification: Skipped macroblocks on base layer,~on enhancement layer, and on both layers together.
Test ¢f the DCT type in the enhancement layer while macroblocks are skipped in the base layef. Luminance
sample rate and bitrate are the maximum allowed for the profile-and-level combination.
Functgional stage: test of parser

Purpose: Test of skipped MB’s on base-layer, on enhancement layer, and on both layers toggther. Test of

the DCT type in the enhancement layer while macroblocks are skipped in the base layer. Sloppy decoders
may not be able to handle skippedmacroblocks in one of the layers.

6.4.3.22 Test bitstream.#22

Restrfiction: Only for(profile-and-level combinations supporting SNR scalability:

Specification: Different weighting matrices, different scanning on the two layers. Luminance sample rate and
bitrat¢ are thelmaximum allowed for the profile-and-level combination.

Functionalstage: test of decoder

Purpose: Test of different weighting matrices, different scanning on the two layers. Sloppy decoders may not
be able to handle different weighting matrices or scanning order.

6.4.3.23 Test bitstream #23

Restriction: Only for profile-and-level combinations supporting Spatial scalability:

Specification: All macroblock transitions in enhancement layer, all possible VLC symbols in enhancement
layer, and all cases of motion vector updating, 3:1 horizontal and 2:1 vertical up-sampling, panning, all cases
of up-conversion (interlace to interlace, interlace to progressive, progressive to interlace, etc.), all weight code
tables, regions with spatial prediction only.

© ISO/IEC 2004 — Al rights reserved 57


https://iecnorm.com/api/?name=c968419abe7b01ec2c8b1e6fd4250e9d

ISO/IEC 13818-4:2004(E)

Functional stage: static test of spatially scalable decoder
Purpose: Test of all macroblock transitions in enhancement layer, all possible VLC symbols in enhancement

layer, and all cases of motion vector updating. Sloppy decoders may not be able to handle all possible cases.

6.4.3.24 Test bitstream #24

Restriction: Only for profile-and-level combinations supporting Spatial scalability:

Specification: Different numbers of consecutive |, P and B frames in base and enhancement layer, spatial
prediction bafgg on the second most recently decoded base layer picture, mixing frame and field pictures, 2:1
upsampling i both directions.

Functional stage: static test of spatially scalable decoder
Purpose: Test that decoder can cope with different numbers of consecutive |, P and B frames in base and

enhancement layer, test that decoder handles properly spatial predictions based on the Second most regently
decoded bas¢ layer picture, test that decoder handles properly mixed frame and field pictures.

6.4.3.25 Te'[t bitstream #25

Specification: Bitstream causing maximum saturation of the inverse quantization by creating the greatest
amplitude copnbinations of macroblock quantization (code 31), visual weighting matrix (value 255), and DCT
coefficient (vglue -2047 or 2047).

Functional sfage: inverse quantization
Purpose: Test that decoder implements properly the saturation of the inverse quantization (befofe the

mismatch comtrol).

6.4.3.26 Te'[t bitstream #26

Specification: Bitstream causing large positive sample domain coefficients fly][x] (e.g., 255) added to| large
predicted valpies p[y][x] (e.g., 255), or latge negative sample domain coefficients f[y][x] (e.g., -256) added to
small predictgd values p[y][x] (e.g., 0).

Functional stage: addition of'the output of IDCT f[y][x] to the predicted values p[y][x] and saturation [of the
result to the range [0, 255].

Purpose: Teést that deCcoder implements properly the addition of the output of IDCT f[y][x] to the preflicted
values p[y][x]|and saturation of the result to the range [0, 255].

6.4.3.27 Test bitstream #27

Specification: A bitstream with 16 bytes "extra_information_slice" in slice headers, and groups of 4096 bit of
reserved and compatible extensions.

Functional stage: parser (discarding of reserved data).
Purpose: Test that decoder implements correctly parsing and discarding of certain types of reserved data (to

ensure forward compatibility with future extensions of the standard), at least when a reasonable amount of
those reserved data are present.
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6.4.3.28 Test bitstream #28

Specification: A bitstream with zero byte stuffing :

* In the first half of the bitstream: at one of the legal positions in the bitstream, there will be at least
0,9*VBV_buffer_size worth of zero bit stuffing.

* In the second half of the bitstream, there will be in each picture, at a legal position, between R/P and
0,9*R/P zero bit stuffing (R=maximum bit rate of the bitstream ; 1/P= time between two consecutive pictures).

Functional stage: parser (discarding of stuffing).

Purpbse: Test that decoder is capable of discarding stuffing in the worst case (almost a full VBV worth of
stuffing).

6.4.3.29 Test bitstream #29

Specification: A bitstream with frame pictures, with motion vectors that ar€’as’ large as permitted by the
profilg-and-level combination.

Functgional stage: reconstruction of motion vectors, MCP, control

Purpose: Check that decoder implements motion compensation, properly when motion vectors gre very large.

6.4.330 Test bitstream #30
Specification: A bitstream with quantizer matrices (intra and non-intra, and if permitted, chroma|matrices too).

Matriges are not symmetrical (e.g., matrix coefficients are random numbers in the range [[1, 255]). If
permitted, use of both scanning orders.

Functional stage: quantizer matrix downlgad, matrix scanning.
Purpese: Check that decoder can deWwnload properly quantizer matrices and that it uses of correct scanning

of the| matrices (i.e. not transposed):

6.4.3.31 Test bitstream #31
Specification: An ISOAEC 11172-2 bitstream with D-pictures only, with constrained_paramrer_ﬂag =0,

framg size, bitrate and vbv_buffer_size set to the maximum allowed by the profile-and-level combination of the
decoder.

Functional'stage: overall

Purpgsey” Check that decoder can decode ISO/IEC 11172-2 bitstreams with D-picture only, with parameters
in the range supported by the profile-and-level combination of the decoder.

6.4.3.32 Test bitstream #32

Specification: An ISO/IEC 11172-2 bitstream with constrained_parameter_flag = 1 and horizontal_size = 768.
Functional stage: overall

Purpose: Check that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams with the
maximum .horizontal_size allowed when constrained_parameter_flag = 1.
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6.4.3.33 Test bitstream #33

Specification: An ISO/IEC 11172-2 bitstream with constrained_parameter_flag = 1, vertical_size > 480 lines

and frame_ra

te different from ‘25HZ’.

Functional stage: overall

Purpose: Check that decoder can decode ISO/IEC 11172-2 constrained parameter bitstreams vertical_size >
480 lines and frame_rate different from ‘25HZz’ (this combination is not allowed in some profile-and-level

combinations

horizontal_size is small enough).

but is allowed for ISO/IEC 11172-2 constrained parameter bitstreams, as long as

6.4.3.34 Tepst bitstream #34

Specification: A bitstream in which the output of the non-saturated integer number mathematical’ IDCT|

y), as define

384, 383] for pach coded block. If decoder under test uses the same IDCT for decoding JISO/IEC 11172-
ISO/IEC 13818-2 bitstreams,
constrained garameter bitstream.

Functional s

Purpose: Ci
2:2000. The
Note that for
larger than 1

6.4.4

For each bits|

The bitstrean
are captured

The bitstream

Before decod
reconstructed

This method
decoder use

Then the san
compared to

Implementation of the static test

in Annex A of ISO/IEC 13818-2:2000, has large absolute values but values aithin the ra

then this test bitstream can be implemented asfan ISO/IEC 11

age: IDCT

eck that IDCT decoder accuracy meets the requirements defined in Annex A of ISO/IEC 1
peak error for a compliant decoder shall be less or equal te.than 2 when decoding this bitst

blocks where f’ (x, y) has values within the range [-300; 300], decoders that have a peakK
may not be compliant with the IEEE 1180 IDCT specification.

ream of the test suite, the following operations are performed.

and stored for future use.
is then decoded by the reference decoder as follows:

ing each P- or B-picture, the frame buffers of the reference decoder are initialized wi
samples captured-ftom the decoder under test that correspond to those reference frames.

called “frame_buffer intercept method” guarantees that the decoder under test and the refe
he same reference frames, and therefore that mismatch does not accumulate. See Figure

hose-reconstructed by the decoder under test (previously captured) for the same picture.

f7(x,
nge [-
2 and
172-2

3818-
ream.
error

is decoded by the decoder under test. All the samples reconstructed by the decoder undgr test

h the

rence
1.

nples-feconstructed by the reference decoder are captured for each reconstructed picturg, and

This methodology guarantees that there cannot be accumulations of errors, and that the difference observed
for each sample only involves one IDCT process.
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[B]-l--->[S]--->(;“) --[g------ >[4
| | Decoder under test
I I
I [MCP] <--[R]
I [e]
I [f]
I [e]
I [r]
I [e]
I [n]
I [c]
| [ MCP] <--[ €] Ref er ence Decoder
I I
I I
=[S >(4) o[- >[9
B test bitstream
S decodi ng processing units (1SQO |EC 13818-2:2000,~ subcl auses 7.2|to 7.5)
MCP: notion conpensation unit (I1SQO1EC 13818-2: 20007, 'subcl ause 7. 6)
R reference frane
O out put of decoder (reconstructed sanples)
C clipping stage [0, +255]
U current frame
Not e R is kept identical in both the Referencesand Test Decoders.

Figure 1 — Frame buffer intercept method

6.4.5( Implementation of the dynamic test

The dynamic test is often easier tosperform on the complete decoder system, which includ¢s a systems
decoder, a video decoder and a display process. It is possible to record the output of the display process and
to check that display order and.timihg of fields or frames are correct. However, since the displpy process is
not wlithin the normative scope of ISO/IEC 13818-2, there may be cases where the output ¢f the display
procegs is wrong even though the video decoder is compliant. In this case, the output of the \jideo decoder
itself [(before the display-process) must be captured in order to perform the dynamic tests |on the video
decoder.

The test includes_verifying that the output of the decoding process matches exactly the specification of
subclause 7.12 of ISO/IEC 13818-2:2000, both in terms of sequence of events and in terms of tining between
eventp, the-evens considered being the output of a reconstructed field or frame by the decoder fo the display
procegs:

In particular the field or frame order and timing shall be correct, field parity must be accurate (e.g. the first
output field of interlaced frame with top_field_first equals to zero must be the bottom field), and that fields or
frames that are coded as being repeated are indeed repeated at the output of the decoding process.

6.4.6 Decoder conformance

In order for a decoder of a particular profile-and-level to claim compliance to the standard described by this
document, the decoder shall pass successfully both the static test defined in 6.5.1 and the dynamic test
defined in 6.5.2 with all the bitstreams of the normative test suite specified for testing decoders of this
particular profile-and-level.
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The normative test suites for each profile-and-level combination are defined by Table 1. The test suite for a
particular profile-and-level combination is the list of bitstreams that are marked with an X’ in the column
corresponding to that profile-and-level combination. In Table 1, “test bitstream directory” is the name of the
directory that contains the test bitstream (and associated data) in the electronic annex. Bitstream specification
# indicates the test bitstream specification used for each bitstream. Note that at the time of publication of this
specification, the test suites of the electronic annex do not contain any bitstream corresponding to
specifications #15, #19, #25, #26 and #33.

When the test suite for a profile-and-level combination does not include any bitstream of this same profile-and-
level, it is not possible to test adequately compliance to the standard for decoders of that profile-and-level. At
this time this standard provides no adequate tests to verify compliance of decoders of the following profile-
and-level: HP@HI HP@H-14 HP@MI SNR@I1 MP@HI MP@H-14 MP@I |
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Table 1
Normative test suite for HP@HL
Normative test suite for HP@H-14
Normative test suite for HP@ML
Normative test suite for Spt@H-14
Normative test suite for SNR@ML
Normative test suite for SNR@LL
Normative test suite for MP@HL
Normative test suite for MP@H-14
Normative test suite for MP@ML
Normative test suite for |\/|D@| |
Normative test suite for SP@ML
Normative test suite for 4:2:2@ML
Profile-and-level of the bitstream
Bitstream specification #
test bitstream directory

30| tcelaltcela-16-matrices 11172-2 X x| x| x| x [ RopX ] x| x| x| x| x
31| tcela/tcela-18-d-pict 11172-2 X x| x| x| x| x| x| x| x|x]| x| x
34| compcore/ccm1 11172-2 X | x| x| xS x| x| x| x| x| x| x
32| tcelal/tcela-19-wide 11172-2 X | X | XPAXY x| x| x| x| x| x| x]| x
3 | toshiba/toshiba_DPall-0 SP@ML x| X x| x| x| x| x| x| x| x| x
3 | nokia/nokia6 SP@ML X{ X x| x| x| x| x| x| x| x| x
3 | nokia/nokia_7 SP@ML X)X x| x| x| x| x| x| x| x| x
3 | tcelaltcela-14-bff-dp SP@ML x| x x| x| x| x| x| x| x| x] x
7 | ibm/ibm-bw-v3 SP@ML x| x x| x| x| x| x| x| x| x]x
13| tcelal/tcela-8-fp-dp SP@ML x| x x| x| x| x| x| x| x| x] x
13| tcelal/tcela-9-fp-dp SP@ML x| x x| x| x| x| x| x| x| x] x
16 | mei/MEl.stream16v2 SP@ML x| x x| x| x| x| x| x| x| x] x
16 | mei/MEl.stream16.long SP@ML x| x x| x| x| x| x| x| x| x] x
18| ntr/ntr_skipped v3 SP@ML x| x x| x| x| x| x| x| x| x]x
27 | teracom/teracom vic4 SP@ML x| x x| x| x| x| x| x| x| x] x
28| tcelal/tcela-15-stuffing SP@ML x| x x| x| x| x| x| x| x| x] x
29| tcelal/tcela-17-dots SP@ML x| x x| x| x| x| x| x| x| x] x
1 | gilgid MP@ML X x| x| x| x| x| x| x| x] x
1 | gi/gi6 MP@ML X x| x| x| x| x| x|x|x]x
1 | gi/gi_from_tape MP@ML X x| x| x| x| x| x| x| x] x
1 | gi/gi7 MP@ML X x| x| x| x| x| x| x| x] x
1 | gilgi 9 MP@ML X x| x| x| x| x| x| x| x] x
1 | ti/Elet 2 MP@ML X x| x| x| x| x| x| x| x] x
2 | feehl/tceh_conf2 MP@ML X x| x| x| x| x| x| x| x| x
2\ }-mei/mei.2conftest.4f MP@ML X x| x| x| x| x| x| x| x] x
2" | mei/mei.2conftest.60f.new MP@ML X x| x| x| x| x| x| x| x]x
4 | tek/Tek-5.2 MP@ML X x| x| x| x| x| x| x| x] x
4 tekiTek=5tong MP@Ivit X X T X X[ X[ X[ X[ X[ X]| X
5 | tcelaltcela-6-slices MP@ML X x| x| x| x| x| x| x| x]|x
5 | tcelaltcela-7-slices MP@ML X x| x| x| x| x| x| x| x]|x
6 | sony/sony-ct1 MP@ML X x| x| x| x| x|x|x|x]|x
6 | sony/sony-ct2 MP@ML X x| x| x| x| x| x| x|x]|x
6 | sony/sony-ct3 MP@ML X x| x| x| x| x| x| x|x]|x
6 | sony/sony-ct4 MP@ML X x| x| x| x| x| x| x|x]|x
8 | att/att mismatch MP@ML X x| x| x| x| x| x|x|x]|x
8 | teracom/teracom vic4 MP@ML X x| x| x| x| x| x| x|x]|x
10| ccett/mcp10ccett MP@ML X x| x| x| x| x| x| x| x]|x
11| lep/bits_conf lep 11 MP@ML X x| x| x| x| x| x| x| x]|x
12| hhi/hhi_burst_short MP@ML X x| x| x| x| x| x| x| x]|x
12| hhi/hhi_burst_long MP@ML X x| x| x| x| x| x|x|x]|x
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14 | tcela/tcela-10-killer MP@ML X X | x| x| x| x| x| x|x]|x
23| tceh/tceh_conf23.v2 Spt@H-14 X x| x
24| hhi/hhi_spat23 Spt@H-14 X x| x
20| tceh/tceh25 conf SNR@ML x| x| x| x| x
22| hhi/hhi22_snr SNR@ML x| x| x| x| x
21| tilti 21 SNR@ML x| x| x| x| x
2 | Tek6-422-bigBpic 4:2.2@ML | x
2 | Tek6-422-bigBpic-long 4:2.2@ML | x
5 | Tek7-422-smallSlices 4:2.2@ML | x
5 | Tek7-422-smallSlices-long 4:2.2@ML | x
14 | Tek8-422-16x8inBpics 4:2.2@ML | x
14 Tek8-422-16x8in§pics-|ong 4:2.2@ML | x
11| Tek9-422-uniformVLC 4:2.2@ML | x
11| Tek9-422-uniformVLC-long 4:2.2@ML | x
7| | ibm _dp intra 422 4:22@ML | x
1| | sony 422 id01-1 4:22@ML | x
3| | sony 422 id03-1 4:22@ML | x
13| sony 422 id13-1 4:2.2@ML | x
12| hhi_burst 422 short 4:22@ML | x
12| hhi_burst 422 long 4:22@ML | x

Successfully passing the conformance tests defined in this document only provides a strong presumptio
the decoder pnder test is compliant, i.e. that it does indeed meet all the requirements specified in IS
13818-2.

Additional tests may be necessary to check more thoroughly. that a decoder implements properly 3
requirements|specified in ISO/IEC 13818-2.

6.5 Conformance of scalable bitstreams and.decoders

This subclauge contains additional information to-clarify the compliance assessment procedure for profile
level combinations that include any of the scalable video coding methods that are defined in subclauses
7.11 of ISO/IEC 13818-2:2000. It is to be se€en as a supplement to the preceding part of subclause 2.4

specification.

Scalable vidgo coding involves a_plurality of video bitstreams forming a scalable hierarchy of bitstream
the appropriate encoders and decoders to generate and decode them, respectively.

Some profileg-and-level combinations in clause 8 of ISO/IEC 13818-2:2000 define requirements for
scalable hierarchies of bitstreams and the associated decoders.

The assessnjent of\the compliance of scalable video bitstream hierarchies and corresponding decod
generally dopecsas—detailed in the precedlng part of this subclause 2.4. However a couple of differg

n that
D/IEC

Il the

-and-
7.7 to
Df this

s and

such

ers is
nces,

related to thelpreSence of a plura

The term 'bitstream’ now refers to one out of a set of ISO/IEC 13818 video bitstreams forming a scalable

hierarchy of bitstreams.

The term 'encoder’ now refers to a ISO/IEC 13818 video encoder defined as a process that generates a

scalable hierarchy of ISO/IEC 13818 video bitstreams.

The term 'decoder' now refers to a ISO/IEC 13818 video decoder, i.e., an embodiment of the decoding

process for decoding a scalable hierarchy of bitstreams as specified by ISO/IEC 13818-2.
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6.5.1 Definition of scalable video bitstream hierarchy compliance

In a compliant scalable hierarchy of bitstreams each individual bitstream shall be compliant (as defined in 6.2)
to its profile-and-level as specified in the sequence_extension() of the bitstream. Furthermore, the individual
bitstreams of a scalable hierarchy shall meet additional (stricter) constraints defined in clause 8 of ISO/IEC
13818-2:2000 for scalable profile-and-level combinations.

6.5.1.1 Requirements and restrictions related to profile-and-level

A compliant bitstream with a profile-and-level indication as specified in its sequence_extension() in
conjunction with the associated (compliant) lower layer bitstream(s) of this scalable hierarchy shall be
decodable by any compliant ISO/TEC 13818 video decoder that supports this profile-and-level conbination.

6.5.12 Encoder requirements and recommendations

6.5.1.2.1 Encoder requirements

The fequirements detailed in 6.1.3 must be met for each individual bjtStreams of the scalaple hierarchy
generated by an encoder.

6.5.1.2.2 Encoder recommendations

It is sfrongly recommended that scalable video encoders capable of producing P-pictures implement Note 2 of
subclause 7.4.4 of ISO/IEC 13818-2:2000 in each layer ofjthe ordered set of bitstreams.

It is plso strongly recommended that the tempotralrinterval between frames using the same value for
tempgral_reference be as large as possible, so that ambiguities in the synchronisation of the bitstreams of a
scalable hierarchy is unlikely when the hierarchy is not embedded in a systems multiplex |according to
ISO/IEC 13818-1 (MPEG-2 Systems).

6.5.2| Procedure for testing bitstream compliance

When testing the compliance of-a-bitstream that is member of a scalable hierarchy, the conformgnce test shall
verify|that the decoder does notviolate the following two sets of constraints.

e Cqgnstraints corresponding to the profile-and-level as specified in the sequence_extension() of|the
bitstream under test.

¢ Additional censtraints for the bitstream under test as given in the definition of the profile-and-lgvel as
spgcified inthe sequence_extension() of the other layer bitstreams of the scalable hierarchy.

6.5.3 | .Définition of video decoder compliance

When a decoder claims to be compliant with a given scalable profile-and-level, the embedded decoder(s) that
decode the associated lower layer bitstream(s) of a scalable bitstream hierarchy shall pass the conformance
test corresponding to its (their) respective profile-and-level combination(s).

Any profile-and-level combination, options and parameter values that are allowed for the lower layer

bitstream(s) according to the definition of the given profile-and-level of the decoder under test must be
supported.
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6.5.4 Procedure to test decoder compliance

Tests of the scalable functionalities of a decoder always involve the decoding of a bitstream from a scalable
hierarchy including its lower layer bitstream(s), unless the base layer bitstream or any applicable non-scalable
test bitstream is the only decoder input for a specific test.

Note that the test of a scalable decoder not only includes decoding of scalable hierarchies of bitstreams but

also of non-scalable bitstreams conforming to those profile-and-level indications that must also be decodable
by the scalable decoder under test according to clause 8.

6.5.4.1 Dynamic tests

Dynamic tesjs of a scalable decoder shall also check that the timing relation between the bitstreams of a
scalable hierarchy is correct.

6.5.4.2 Specification of the test bitstreams

To test the cqmpliance of a decoder of a profile-and-level allowing scalable coding, it is\snecessary to genperate
scalable hierarchies of bitstreams. The test bitstreams of the normative test suites provided for testing
scalable profijles are individual video bitstreams. However it is necessary 1o multiplex these bitstfeams
according to [SO/IEC 13818-1 (MPEG-2 Systems) to unambiguously convey(the necessary timing information
to the decodg¢r. This simple exercise is left to the reader who is advised. to)study carefully ISO/IEC 13818-1
before generating a multiplexed bitstream.

6.5.4.3 Implementation of the static test for SNR scalability

In the case adf SNR scalability, the frame buffer intercept method as detailed in 6.5.4 shall be applied with a
base layer arjd an enhancement layer bitstream instead of‘one input bitstream B. The decoding procespg S of
the figure in 6.5.4 decodes the two bitstreams according*to ISO/IEC 13818-2:2000 subclauses 7.2 to 75 and
7.8.

6.5.4.4 Implementation of the static test for spatial scalability

In case of spatial scalability, the framebuffer intercept method as detailed in 6.5.4 shall be applied also [to the
spatial referepce frames (i.e. the output frames of the lower layer decoder).

More precisely this means:

All bitstreamq of the scalable hierarchy are decoded by the decoder under test. All the samples reconstfucted
by the decoder under-est, including the samples reconstructed from decoding the lower layer bitstream(s),
that are used|for spatial’prediction, are captured and stored for future use.

The compliancédof the embedded lower layer decoder must be tested first, as described in subclausg 6.5.
Assuming a compliantembeddedtower iayw decoder-withimthe—decoderunder—testmow—the—upper Iayer
bitstream is decoded by the reference decoder as follows:

Before decoding each P- or B-picture, the frame buffers for temporal prediction reference frames in the
reference decoder are initialized with the reconstructed samples captured from the decoder under test that
correspond to those reference frames.

Additionally the frame buffer for the spatial prediction reference frame of the reference decoder is initialized

from the reconstructed samples corresponding to this reference frame and captured from the embedded lower
layer decoder within the decoder under test.
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Implementation of the dynamic test

A dynamic test of a scalable decoder should be done using a complete decoder system, which includes a
systems decoder, a video decoder and a display process. This is to assure a proper timing relation between
the bitstreams of a scalable hierarchy to be decoded.

7 Audio

This subclause describes tests to verify audio bitstream conformance.
bitstreams that are known to be free of errors caused by transmission.

These tests are applied to audio
For each test the condition or

conditions-that-must be-satisfied-aregiven—as-wel-asthe-prerequisites-orconditions-inwhich-the test can be
appligd. Note that the application of these tests requires parsing of the bitstream to the appropridte levels.
7.1 [Audio bitstreams
Audig encoders may apply restrictions to the following parameters of audio bitstreams”(see ISO/IEC 13818-3):
7.1.1| Extension of ISO/IEC 11172-3 audio coding to lower samplingfrequencies

a) layer

b) bitrate_index

c) sampling_frequency

d) mode

e) mode_extension

f) emphasis

g) generation of crc_check

h) value of fixed bitrate when codingin free format mode.

i) generation of ancillary data
7.1.2| Low bit rate coding of Multichannel Audio

a) layer

b) bitrate_index

c) sampling_frequency

d) mode in-MPEG-1 header

e) centef, surround and LFE in MC-header

f) mode-extension in MPEG-1 header

g) emphasis

h) generation of mpeg1_error_check

i) value of fixed bitrate when coding in free format mode

i) generation of mpeg1_ancillary data and ext_ancillary_data

k) use and length of extension stream

D) dematrix procedure

m) no_of multi_lingual_ch

n) multi_lingual_fs

0) multi_lingual_layer

p) n_ad_bytes

q) mc_prediction_on

r) delay_comp

s) prediction order (predsi)
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for Layer I, Il only

t)

u)

tc_sbgr_select
dyn_cross_on

for Layer Il only

v)
w)

The use of h

seg_list_present
dematrix_length, dematrix_select

if seg_list_present, dematrix_length and dematrix_select and the related procedures are not

supported the Layer 3 encoder will only be able to produce simulcast MC-bitstreams
(tc_present == 1 for all audio channels)

of the coded

7.2 Audio

7.21 Exten

7211

layer: the L3
bitrate: the &

sampling_frequency: the sampling frequency field shall not be enceded with the binary value 11.

padding: pa
certa
242
frequ

emphasis: t
protection:
ID: the ID fla

7.21.2

allocation: t
scalefactor:

samples: fol
wher:
repre

Gdneral tests (for all layers)

Tepts on Layer |

gher order prediction (more than zero-order) and/or delay compensation will limit the edit
bitstreams.

bitstream tests

sion of ISO/IEC 11172-3 audio coding to lower sampling frequencies

yer field shall not be encoded with the binary value 00.

itrate field shall not be encoded with the binary value 1111.

dding shall be applied such that the accumulated length of the coded audio frames, after a
n number of audio frames, shall not deviate morethan (+0,-1) slot from the value specified
3 of ISO/IEC 11172-3:1993. This shall apply only if the layer, the bitrate and the sampling
ency do not change in the course of the considered audio frames.

ne emphasis field shall not be encoded.with the binary value 10.
f the protection bit is set to ‘0’, then-the correct CRC16 value shall be in the crc_check field

j shall be set to ‘0’.

he allocation[sb] or-allecation[ch][sb] field shall not be encoded with the binary value 1111.
the scalefactor[sb] or scalefactor[ch][sb] field shall not refer to index 63.

the codedrepresentation of subband samples the valid range is from zero up to (nlevels -2
b nlevelsréquals the number of levels used for quantization of that sample, that is the coded
sentation of a sample shall not consist of a bitstring with only ‘1’s.

frame length

frame length forl ayer |

(1): /the bit allocation shall be such that the total number of bits for a frame does not excee

bility

~

d the

frame length (2): for Layer 1 the frame length shall equal the number of slots times the slot size for Layer |I.

7213 Te

scalefactor:

sts on Layer Il

the scalefactor[sb][p] or scalefactor[ch][sb][p] field shall not refer to index 63

samples: for un-grouped samples the coded representation of subband samples the valid range is from zero
up to (nlevels -2), where nlevels equals the number of levels used for quantization of that sample, that
is the coded representation of a sample shall not consist of a bitstring with only ‘1’s. For grouped
samples the range shall be from zero up to 26 if nlevels equals 3, from zero up to 124 if nlevels

equa

68

Is 5, and from zero up to 728 if nlevels equals 9.
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frame length (1): the bit allocation and the scalefactor select information shall be such that the total number

of bits for a frame does not exceed the frame length for Layer II.

frame length (2): for Layer Il the frame length shall equal the number of slots times the slot size for Layer II.

7.21.

4  Tests on Layer lll

part2_3_length: the value encoded in the part2_3 length[gr] or part2_3_length[gr][ch] field shall correspond

to the total length of scalefactors and Huffman encoded data.

table_select: the table_select[region][gr] or table_select[region][gr][ch] fields shall be encoded correctly.

frame_length (1): the Huffman code data shall be such that the total number of bits for a frame does not

buffe

7.2.2

Due
1117

13818-3 bitstream.

7.2.2,

exceed the frame length for Layer Il

control: the value of main_data_begin shall comply with the buffer considerationhs specifi
of ISO/IEC 11172-3:1993.

Low bit rate coding of Multichannel Audio

-4 applies to the MPEG-1 part of the bitstream. Furthermore, the following tests apply t

1 General Tests (for all layers)

fram&llength (2): for Layer lll the frame length shall equal the number of slots times the slotysizg for Layer 11l

ed in 2.4.3.4

o the compatibility of ISO/IEC 13818-3 multichannel audio coding with ISO/IEC 1117]2-3, ISO/IEC

b an ISO/IEC

ID: the ID bit shall be set to “1°.
ext_IP_bit: the ext_ID_bit shall be set to ‘0’
Table| 2 gives an overview of the allowed combinations of mode in the MPEG-1 header and thel multichannel
optiornys in the mc_header.
Table 2
MPEG-1 MPEG-2 multichannel option
mode Center mono/stereo 2nd stereo LFE multilingual
surround programme
mono/dual no no yes no yes
stereo/jointstereo yes yes yes yes yes

demaitrix_procedure: The dematrix_procedure ‘10’ may only occur in 3/1 or in 3/2 configuration|.

7.2.2.2 Tests on Layer | and Layer ll

tc_all

ocation: The following combinations of configuration and tc_allocation are not allowed.

configuration forbidden
tc_allocation
31 5,6,7
3/0 or 3/0+2/0 3
2/1 3
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If phantom coding is used, the combinations of configuration and tc_allocation in the subband groups 10 and
11 are further restricted:

configuration forbidden
tc_allocation
32 1,2,6,7
31 1,2,5,6,7
3/0 or 3/0+2/0 1,2,3

2/2 and 2/1 not applicable
with phantom
coding

dyn_cross_mode: The following combinations of configuration and dyn_cross_mode are not.allowed.

copfiguration forbidden
dyn_cross_mode

3/2 15
3/1 5,6,7
2/2 5,6,7

If_scalefactqr, scalefactor[mch][sb][p],scalefactor[mlch][sb][p]: the If_scalefactor and
scalgfactor[mch][sb][p] and scalefactor[mich][sb][p] fields shall not refer to index 63.

If_sample[g:L], sample[mch,sb,s], sample[mich,sb,s], samplecode[mch,sb,gr], samplecode[mich,sb,gr]:

for unp-grouped samples the coded representation of subband samples the valid range is from zeyo up
to (nlpvels -2), where nlevels equals the number of levels used for quantization of that sample, that is
the cpded representation of a sample shallfot consist of a bitstring with only “1’s. For grouped
samples the range shall be from zero up 10 26 if nlevels equals 3, from zero up to 124 if nlevels
equals 5, and from zero up to 728 if nlevels equals 9. The LFE samples (If_sample[gr]) shall not pe
grouped.

frame length (1): the bit allocation and,/in Layer Il, the scalefactor select information of the MPEG-1 defined
part, pnd the bit allocation,scalefactor select information, and composite status info of the
multichannel extensiony/and the bit allocation and the scalefactor select information of the multilipgual
exterfsion, shall be suchthat the total number of bits for a frame does not exceed the frame length
plus {he length of the extension frame.

frame length (2): the frame length shall equal the number of slots times the slot size.

frame length (3): -the*number of bits in the MPEG-1 defined part, plus the number of bits in the MPEG-2
header(‘me_header() field), plus the number of bits in the ‘mpeg1_ancillary_data()’ field, if presgnt,
shall jpot'éxceed the number of bits in the base frame.

7.2.2.3 Tests on Layer lll

part2_3_length: the value encoded in the part2_3 length[gr] or part2_3 length[gr][ch] field shall correspond
to the total length of scalefactors and Huffman encoded data.

table_select: the table select[region][gr] or table select[region][gr][ch] fields shall be encoded correctly.

frame_length (1): the Huffman code data shall be such that the total number of bits for a frame does not
exceed the frame length for Layer lII.

frame length (2): for Layer lll the frame length shall equal the number of slots times the slot size for Layer lll.
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frame length (3): the number of bits in the MPEG-1 defined part, plus the number of bits in the MPEG-2

header (‘mc_header()’ field), plus the number of bits in the ‘mpeg1_ancillary_data()’ field,
shall not exceed the number of bits in the base frame.

if present,

buffer control: the value of main_data_begin shall comply with the buffer considerations specified in 2.4.3.4

7.3

7.31

para

Furth
forma
and €
outpu

Confg
signa

An IS
layer
as bit
Layer
Samp

7.3.2
An IS

are e

of ISO/IEC 11172-3.

Audio decoder characteristics

Extension of ISO/IEC 11172-3 audio coding to lower sampling frequencies

eters are encoded directly or indirectly in the bitstream.
a) layer
b) bitrate_index
c) sampling_frequency
d) mode
e) mode_extension
f) emphasis

brmore, an ISO/IEC 13818-3 Low Sampling Frequency audio decoder may constrain the s
t mode. For an ISO/IEC 13818-3 Low Sampling Frequency audio decoder the handling of
rror protection (crc_check) shall be specified, as well‘asthe single channel performance (S
[ at one or at both output channels).

rmance of an audio decoder to ISO/IEC 13818-3 Low Sampling Frequency requires th
of the decoder is reconstructed accurately~FEor actual tests see subclause 7.4.

O/IEC 13818-3 Low Sampling Frequeney compliant audio decoder that is able to support
N, where N indicates |, I, or lll, at least one but not all combinations of the options defined
rates, sampling rates and modes,)will be designated as an ISO/IEC 13818-3 Low Sampli
N audio decoder. Decoders-that'support all combinations are designated as Full ISO/IEC
ling Frequency Layer N audie-decoders.

Low bit rate coding of Multichannel Audio

or a specific

¢ams. These

Lpport of free
ancillary data
ingle channel

at the output

for a certain
in 7.1.1 such
ng Frequency
13818-3 Low

C range, or a
e parameters

O/IEC 13818-3 Multichannel audio decoder may support only specific values, or a specif
specill‘ic combination: of values or ranges of the following parameters in audio bitstreams. Thes

coded direetly or indirectly in the bitstream.

a) layer

b) bitrate index

c) sampling_frequency

d) mode in MPEG-1 header

e) center, surround and LFE in MC-header

) mode extension in MPEG-1 header

g) emphasis

h) generation of mpegl ancillary data and ext_ancillary data

1) use of extension stream

1) length of extension stream (ext length)

k) dematrix procedure

1) no_of multi lingual ch

m) multi_lingual fs
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n)
0)
p)
Q)

multi_lingual layer
mc_prediction_on

delay comp

prediction order (predsi)

for Layer I, II only:

r) tc_sbgr select
s) dyn_cross_on
for Layer III only:
t) seg list present
u) dematrix_length, dematrix_select
if seg_list present, dematrix length and dematrix_select and the related procedures are not suppdrted
the Layer 3 decoder will only be able to decode simulcast MC-bitstreams (tc_present == } for all jaudio
channels)
Furthermore,|an ISO/IEC 13818-3 Multichannel audio decoder may constrain the suppot? of free format node.
For an ISO/IEC 13818-3 Multichannel audio decoder the handling of ancillarysdata and error protgction

(crc_check) s
more output ¢

Conformancs
the decoder i

An ISO/IEC
combinations
as an ISO/IE

An ISO/IEC
according to
ISO/IEC 1381

hall be specified, as well as the single channel performance (single-Channel output at g
hannels).

of an audio decoder to ISO/IEC 13818-3 Multichannel Audie-tequires that the output sig
5 reconstructed accurately. For actual tests see subclause 7:4.

ne or

nal of

13818-3 Multichannel compliant audio decoder that'is' able to support at least one but not all

of the options defined in 7.1.2 such as bit rates,xsampling rates and modes, will be desig
C 13818-3 Multichannel Layer N audio decoder:

nated

13818-3 Multichannel compliant audio decoder that is able to support at least the feaqtures

able 3 will be designated as a Core ISQ/AEC 13818-3 Multichannel Layer N decoder or as
8-3 Multichannel Layer N decoder réspectively.

a Full
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Table 3
Layer | Layer Il Layer llI

bitstream characteristic Core | Full | Core Full Core Full

MPEG-1 Layer | Y Y N Y N Y

MPEG-1 Layer Il N N Y Y N Y

MPEG-1 Layer llI N N N N Y Y

Configuration 3/2 Y Y Y Y Y Y

conngurations o/1, o/U, Z/<Z, N Y N T N Y

2/1

Configuration 2/0, 1/0 Y Y Y Y Y Y

2nd stereo N Y N Y N Y

LFE N Y N Y N Y

free format N Y N Y N Y

extension bitstream N Y N Y N Y

channel switching Y Y Y Y Y Y

dynamic cross-talk/joint Y Y Y Y Y Y

coding

prediction zero order N Y N Y N Y

prediction higher order, delay N Y N Y - -

dematrix procedure ‘0’,’1°,’3’ Y Y Y Y Y Y

dematrix procedure ‘2’ N Y N Y N Y

multilingual Layer II N Y N Y N Y

multilingual Layer Il half‘Es N Y N Y N Y

multilingual Layer {li N N N N N Y

multilingual Layer Il half Fs N N N N N Y
7.4 |Audio decoder tests
To test audio( decoders, ISO/IEC JTC 1/SC 29/WG 11 supplies a number of test sequencgs. Supplied
sequgnces.cover Full Layer N Decoders and Core Layer N decoders. For a supplied test sequence, testing
can He_done by comparing the output of a decoder under test with a reference output alsq supplied by
ISO/NECYTC 1/SC 29/WG 11. Measurements are carried out relative to full scale where the output signals of

the decoders are normalised to be in the range between -1 and +1.

To be called an ISO/IEC 13818-3 audio decoder, the decoder shall provide an output such that the RMS level
of the difference signal between the output of the decoder under test and the supplied reference output is less

than 2'15/sqrt(12) for the supplied sine sweep (20Hz-10kHz) with an amplitude of -20dB relative to full scale.
In addition, the difference signal shall have a maximum absolute value of at most 2-14 relative to full-scale.

To be called a limited accuracy ISO/IEC 13818-3 audio decoder, the decoder shall provide an output for a
provided test sequence such that the RMS level of the difference signal between the output of the decoder

under test and the supplied reference output is less than 2'11/(sqrt(12) for the supplied sine sweep
(20Hz-10kHz) with an amplitude of -20dB relative to full scale.

The above two tests only verify the computational accuracy of an implementation.
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7.41 Calcu

lation for RMS

All measurements are carried out relative to full scale where the output signals of the decoder and supplied
test sequences are normalised to be in the range between -1,0 and +1,0. The supplied sine sweep with an
-20dB relative to full scale has an absolute amplitude of £0,1. This test sequence has a
precision (P) of 24 bit. i.e. the MSB represents the value of -1, the MSB-1 bit represents the value of +1/2,

amplitude of

etc.
MSB -1/270 =-1
MSB-1 1/2M =%
MSB-2 1/2A2 = 1
MSB-23 1/2723 = 1/8 388 608.

The output si
the decoder
positions P'-1

MSB
MSB-1

MSB-(
MSB-P

MSB-2

In the next st

present (in case of stereo, joint-stereo and dual-channel) both channels shall be tested. The total num

samples for ¢

diff(n) = "o

The values o
be calculated

RMS

The decoder

gnal of the decoder under test requires being in the same format. In the caseithat the out
nas a precision of P' bits and if P' is smaller than 24, then the values for(the bits betwesg

and 24 shall be set to zero.
-1/2"0 =-1
1/2M = 1/2

P'-1) 1/2"P' = 1/2"P'

' 0 =0

3 0 =0

ep the difference (diff) of the samples ef these signals has to be calculated. If two channsg

ach channel is N.

tput signal of decoder underest(n)' - 'supplied sine sweep(n)'
forn=1toN

f all difference samples shall be squared, summed, divided by N and then the square-roo
This calculation-finally gives the RMS level.

= sqrt(1/N*sum(diff*2))

under test may be called an ISO/IEC 13818-3 audio decoder, if the RMS is less

put of
n the

Is are
ber of

shall

than

1/(2M5 * 127

D;5).and if the maximum absolute value is less than or equal to 1/2*14.

The decoder under test may be called a limited accuracy ISO/IEC 13818-3 audio decoder, if the RMS is less
than 1/(2*1 * 1210,5).
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7.4.2 Descriptions of the audio test bitstreams

Compressed bitstreams are provided, according to ISO/IEC 13818-3. Detailed descriptions of the bitstreams
are furnished below. The following file name extensions are used to identify different parts

testXX.mpg: MPEG-2 audio bitstream
testXX.ext: MPEG-2 audio extension bitstream (optional)
testXX.txt:  description file

where XX stands for the bitstream number as indicated in tables 4 through 7.

Tabte4

feajure Bitstream number

01 02 |03 |04 |05 |06 07 08 |H09 10
Layer Il Il Il Il Il Il I I Il Il
mafrix 0 1 0 3 0 0 0 0
extension N N N N N N Y Y N Y
trasmission channel allocation | - Y Y Y - - Y Y Y Y
phgntom centre N N N Y N N N N N N
prefiction N N N N N N N N Y (no ddlay) | N
Dymamic crosstalk N N N N N N N Y N N
sampling frequency 441148 |32 148 |44.1 |48 48 48 | 48 48
LFE Y N N N N N N N N
multilingual N N N N N N N N N
multilingual sampling frequency | - - - - - - - - - 48
andillary data N N N N Y N N N N N
bitrgte base stream 384 | 384|320 | 256 | 256 | 384 | 384 | 256 | 384 384
bitrate extension stream - - - - - - 128 | 256 | - MAX
corffiguration 3/2 |3/2 131 |30 (211 (20 |30 |32 |32 3/2

+2/0 | +2/0
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Table 5

Feature bitstream number

12 13 14 15 16 17 18 19 20 21
Layer Il Il Il Il 1] 1] 1] Il 1] Il
matrix 0 0 3 3 3 1 0 0 0 0
extension Y Y N N N Y N N Y Y
transmission Y Y - - - Y Y Y Y Y
channel allocation
phartom centre N Y | N[ N[ N|N|[N|N]|N N
prediction N Y (no N Y Y N N N N N

delay
)
Dynamic crosstalk N Y N N N N Y Y Y Y
sampling 48 48 441 | 48 48 48 48 48 441 | 441
frequiency
LFE N
multjlingual 7 N N N N N
multjlingual 24 - - - - - - - - -
sampling
frequiency
anciflary data N Y Y N N N N N N N
bitrate base 384 384 | 384 | 384.| 384 | 384 | 384 | 384 | VBR | VBR
stregam
bitrale extension 384 | MAX - - - 256 - - VBR | VBR
stregam
confjguration 3/2 3/2 32 | 3/2 | 3/2 | 312 | 31 2/1 3/2 3/2
NOTE
bitstfeam 20: Variable-bit' rate. Note that not all decoders are required to support this
featyre.
Table 6
Feature bitstream number

22 23 35 |37

Layer I 11 Il Il
matrix 0 0 3 0
extension Y Y N

transmission channel Y N/A - Y

allocation

Zz
=<
z
z

phantom centre

z
z

prediction
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Dynamic crosstalk N N/A N N
sampling frequency 44 1 48 441 | 48
LFE N N N N
multilingual

multilingual sampling - - -
frequency

ancillary data N N N N
bitrate base stream 384 320 384 | 384
bitrate extension stream 384 320 - 384.
configuration 3/2 3/2 312 | 3/2
dematrixing N/A Y N/A
segment lists N/A Y N/A

matrix attenuation N/A N N/A

scale factor select info N/A N N/A

Split MC_ CRC Y
NOTE

bitstream 35: Bitstream intended for accuracy test. Output
represented with 24 bit resolution.

Table 7
Bitstream number
Feature 24-26 27 - 29 30 - 31 33 34
Layer Il Il ] I ]
sampling frequency 16, 24 24 22,05 24
22,05,
24
Bitrate 96 16, 96 128 160
96,
160
Mode Joint Joint Single Joint Stereo
Stereo Stereo | Channel | Stereo
, Dual
Channel
ancillary data N N N N N
NOTE
bitstreams 34: Bitstream intended for accuracy test. Output represented with
24 bit resolution.
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8 Advanced Audio Coding (AAC)

8.1

Introduction

ISO/IEC 13818-7 describes the Advanced Audio Coding (AAC) system for multichannel audio. This standard
includes much flexibility to enable its use in many different applications. The flexibility is obtained by specifying
a toolset that contains several required and optional tools, as well as several parameterized elements in the

bitstream.

This subclause of the specification specifies how tests can be designed to verify whether bitstreams and
decoders meet the requirements as specified in ISO/IEC 13818-7. These tests can be used for various

purposes sud

many
prody

mant
meet

8.2 Scope

This subclau
decoders me
addressed s
compliant wit

Characteristiq
bitstream def|
or range of

capabilities o
capabilities o
the subset of
decoder if th
decoder cap3

Procedures 4
ISO/IEC 138
determined
references th
given on con

as:

facturers of encoders, and their customers, can use the tests to verify whether the en
ces valid bitstreams for a particular AAC profile.

facturers of decoders, and their customers, can use the tests to verify whether the de
5 the requirements specified in ISO/IEC 13818-4 for the claimed decoder capabilities.

e of this specification specifies how tests can be designed:to“verify whether bitstream
et requirements specified in ISO/IEC 13818-7. In this part.of\ISO/IEC 13818, encoders a
ecifically. An encoder may be said to be an ISO/IEC 13848-7 encoder if it generates bitst
h the syntactic and semantic bitstream requirements specified in ISO/IEC 13818-7.

s of coded bitstreams and decoders are defined\for ISO/IEC 13818-7. The characteristic
ne the subset of the standard that is exploitediinthe bitstream. Examples are the applied

he sampling rate and bitrate parameters. (Becoder characteristics define the propertie
the applied decoding process. An example. of a property is the applied arithmetic accurac
a decoder specify which coded bitstreams the decoder can decode and reconstruct, by de
the standard that may be exploited in’decodable bitstreams. A bitstream can be decoded

bilities.

re described for testing gonformance of bitstreams and decoders to the requirements defi
18-7. Given the set of characteristics claimed, the requirements that must be met ar
y ISO/IEC 13818-7+.This subclause of the specification summarizes the requirements,
em to characteristics, and defines how conformance with them can be tested. Guideling
structing tests, towverify bitstream and decoder conformance. This document gives guidelin

how to consfruct bitstream™test suites to check or verify decoder conformance. In addition, som

bitstreams i

8.3 AAC

plemented according to those guidelines are provided as an electronic annex to this docum

itstream characteristics

coder

coder

5 and
re not
eams

5 of a
alues
5 and
. The
fining
by a

b characteristics of the coded bitstream are within the subset of the standard specified by the

ed in
fully
Cross
s are
es on
b test
ent.

Bitstream characteristics specify the constraints that are applied by the encoder in generating the bitstream.
These syntactic and semantic constraints may, for example, restrict the range or the values of parameters that
are encoded directly or indirectly in the bitstream. The constraints applied to a given bitstream may or may not

be known a p
Encoders ma

a)
b)
c)
d)
e)

f)

S

S
u
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riori.
y apply restrictions to the following parameters of the bitstream:

ampling frequency

mono_mixdown_element

tereo_mixdown_element
se of prediction in main profile

pulse_data
window_shape
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g) program_config_element()
h) M/S stereo

i) intensity stereo

j)  TNS

k) data_stream_element

[) dependently switched coupling channel
m) independently switched coupling channel

n) LFE channel
0) matrix-downmix

ISO/IEC 13818-4:2004(E)

8.4 Decodercharacteristics

8.4.1| Profile specification

The naming convention for ISO/IEC 13818-7 AAC decoders dictates that a decoder be specified
Chanpel <Profile Name> Profile ISO/IEC 13818-7 AAC Decoder, where A is replaced by the nu

asanA.L.ILD
mber of main

audio|channels, L by the number of LFE channels, | by the number of independent coupling channels, D by

Low-
1381

the n;mber of dependently switched coupling channels, and Profile Name by the actual profile

omplexity, or Scalable Sampling Rate). An example would be a 54.1.1 Channel Main P
-7 AAC Decoder, indicating a decoder capable of decoding 5 main audio channels, one LFE channel,

name (Main,
ofile ISO/IEC

one independent coupling channel, and one dependent coupling channel, with each of the channpels using the

profile specified. This can be abbreviated as M.5.1.1.1. Similarly;, a\Low Complexity decoder canp be specified
by a Ieading "L", and an SSR profile by an "S".
A confforming decoder must support a minimum capabilityjinterms of the number of main audio dhannels, LFE
channels, independent coupling channels, and dependént'coupling channels as specified below:
Table 8 - Minimum Decoder Capability for 1, 2, 3, 4, 5, and 7 Main Audio Channels vs.|Profile
Number of Main Audio Main Profile | Low Complexity | SSR Profile
Channels
Capability Profile Capability | Capability

1 1.0.0.0 1.0.0.0 1.0.0.0

2 2.0.0.0 2.0.0.0 2.0.0.0

3 3.0.1.0 3.0.0.1 3.0.0.0

4 4.0.1.0 4.0.0.1 4.0.0.0

5 5111 51.01 5.1.00

7 7.11.2 7.1.0.2 7.1.0.0

Note that a decoder may support more than the number of channel elements specified in the table above and
still be a conformant decoder. Thus, M.5.1.1.1, M.5.1.1.2, L.5.1.1.1 and S.5.1.0.0 are all conformant 5-channel
decoder configurations. However, M.5.1.0.0, L.5.1.0.0, and S.5.0.0.0 are not conformant 5 channel decoder

configurations.
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8.4.2 Decoder modifications

A conforming decoder may also support any of the following modifications of some parameters in audio
bitstreams:

Bitstream Characteristic Normative Variation/Restriction
Clause
sampling rate 8 a decoder may support only a subset of possible

sampling rates, decoder manufacturers must
specify the Tates wiichare supported

profile 71 a decoder may support additional channel
elements beyond the minimums listed- for its
profile

program configuration 8.5 a decoder is only required tol’decode one

program of a multi-program bitstream

the specified minimum decoder capabilities refer
to the channels within a'‘bitstream (not within a
program)

if program config”elements are used, syntactic
elements (ather than ID_FILL or ID_END) not
referenced/by any program config element are
not allowed

a.decoder conforming to the Main profile, the LC
profile, or the SSR profile is not required to
support bitstreams containing more than one
program (in the sense of what is specified in a
program config element)

data_siream_element 8.6 a decoder is not required to store or present data
recovered from data_stream_elements

mono-mixdown element 8.3.8 a decoder conforming to the Main profile, the LC
profile, or the SSR profile is not required to
support bitstreams containing any mono-
mixdown element

stereoqmixdowrrelement  8.3.8 a decoder conforming to the Main profile, the LC
profile, or the SSR profile is not required to
support bitstreams containing any stereo-
mixdown element

matrix-mixdown 8.3.8 a decoder is not required to calculate a matrix-
mixdown signal

8.4.3 Decoder buffer requirements

Refer to 8.2.2 of ISO/IEC 13818-7:2004.
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8.5

ISO/IEC 1381

Procedure to test bitstream conformance

8-4:2004(E)

Each bitstream shall meet the syntactic and semantic requirements specified in ISO/IEC 13818-7. This
subclause describes a set of semantic tests to be performed on bitstreams. The procedure to verify whether
the syntax is correct is straight forward and therefore not defined in this subclause. In the description of the
semantic tests it is assumed that the tested bitstream contains no errors due to transmission or other causes.
For each test the condition or conditions that must be satisfied are given, as well as the prerequisites or
conditions in which the test can be applied. Note that the application of these tests requires parsing of the
bitstream to the appropriate levels, which in some cases goes as far as the spectral_data recovery.

8.5.1

The 3
chanr
speci
progr

8.5.2

8.5.2.

—Profilespecification

ame naming convention as used for decoders is applied to bitstreams (see subeclaus
el specification within the naming convention is based on the bitstream, independent of
ication. There shall be only one program (in the sense of what)xis sps
m_config_element()) in a Main, Low Complexity, or SSR profile conformant bitstream.

ADIF and ADTS

1 adif_header()

b 8.4.1). The
any program
cified in a

adif_id: shall be encoded with the value 0x41444946, the ASCl|representation of the string “ADIF”.

copy
copy

original_copy: no restrictions apply.

home

right_id_present: no restrictions apply.

right_id: cross check with the Registration Authority

: no restrictions apply.

bitra
num_
adif_

8.5.2,

raw_data_block_position[i]: shall be encoded with the start position of raw_data_block(i) meas

crc_d

8.5.2.

bitstIam_type: no restrictions apply.

: no restrictions apply.
program_config_elements: shall be 0 for the profiles AAC Main, AAC LC and AAC SSR.

buffer_fullness: shall be inthe range of 0 and 6144 * NCC - mean_frame_length (in bits).

2 adts_header_error_check()

offset in bytes'from start position of raw_data_block(0).
heck: referto the definition of adts_header_error_check() in ISO/IEC 13818-7.

3.</ adts_raw_data_block_error_check()

ired as an

crc_check: refer to the definition of adts_raw_data_block_error_check() in ISO/IEC 13818-7.

8.5.2.4 adts_fixed_header()

All data elements of the adts_fixed_header shall not change from frame to frame.

syncword: shall be encoded with the binary value 1111 1111 1111.

ID: sh

layer:

all not be encoded with the value 0.

shall be encoded with the binary value 00.

protection_absent: no restrictions apply.
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profile: shall

not be encoded with the binary value 11.

sampling_frequency_index: shall be encoded with a value no greater than Oxb.

private_bit: no restrictions apply.

channel_configuration: no restrictions apply.

original_cop

y: no restrictions apply.

home: no restrictions apply.

8.5.2.5

adts_variable_header()

copyright_identification_bit: cross check with the Registration Authority.
copyright_identification_start: "1 if new copyright_id starts, otherwise 0°.

frame_length: shall be encoded with the length of the adts_frame() in bytes.

adts_buffer |

number_of_|

8.5.26 ad

crc_check: r

8.5.3 Bitstream payload

8.5.3.1 ray

If a program
raw_data_blqg

element_instance_tag).

id_syn_ele: i
raw_

8.5.3.2 An

element_ins
within
dupli

8.5.3.3 ch

common_wi

ks_error_check()

pnnel_pair_element()

fullness: shall be in the range of 0 and INT ( ( 6144 - mean_frame_length / NCC )/ 32).

aw_data_blocks_in_frame: no restrictions apply.

bfer to the definition of adts_error_check() in ISO/IEC 13818-7.

v_data_block()

|_config_element() is used to specify the-¢ontent of a raw_data_stream(), any subssg
ck() shall contain exactly the specified elements (by means of type, number

f a program configuration element(PCE) is present, it must be the first syntactic element in
jata_block, indicated by id_syn_ele encoded with a value of ID_PCE.

y syntactic element

ance_tag: ensurethat element_instance_tag numbers within each element type are uniqu

Cated elementlinstance_tags.

ndow: no restrictions apply.

quent
and

b

L

each frame. THhis)restriction does not apply to data_stream_elements (DSE), which may have

ms_mask_present: shall not be encoded with the binary value 11.

ms_used: no restrictions apply.

8.5.4

ics_info()

ics_reserved_bit: shall be set to zero.

window_sequence: The meaningful window_sequence transitions are as follows:

from

82

ONLY_ LONG_SEQUENCE

0 {LONG START SEQUENCE

ONLY_LONG_SEQUENCE {
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Other

ISO/IEC 1381

(FIGHT SHORT SEQUENCE

from LONG_START_SEQUENCE  to  {;')NG STOP SEQUENCE

ONLY LONG SEQUENCE
from LONG_STOP_SEQUENCE  to {; yNG START SISQUENCE

EIGHT SHORT SEQUENCE

from EIGHT_SHORT_SEQUENCE to  {{GNG STOP SEQUENCE

, hon-meaningful, window_sequence transitions are also possible:

8-4:2004(E)

A cor
are re
provig

perfofmance on non-meaningful transitions. The performance requirements for ng

windd

windg¢

max_|sfb: shall be <= num_swb_long_window or num_swb_short_window as appropriate for

scale

EIGHT SHOKIT SEQUENCE

from ONLY_LONG_SEQUENCE  to  {{'oNG STOP SEQUENCE

ONLY LONG SEQUENCE
from LONG_START_SEQUENCE to {; yNG START SISQUENCE

EIGHT SHORT SEQUENCE
from LONG_STOP_SEQUENCE  to  {{ NG STOP SEQI%ENCE

ONLY LONG SEQUENCE

from EIGHT_SHORT_SEQUENCE to  {IONG START SEQUENCE

formant bitstream must consist of only meaningful wihdow_sequence transitions. Howe
quired to handle non-meaningful window_sequencedransitions as well. Test bitstreams L3
ed respectively for Main, Low-Complexity, and“Scalable Sampling Rate profiles to
w_sequence transitions are the same as for thes-meaningful transitions.

pw_shape: no restrictions apply.

window_sequence and sampling frequency.

| factor_grouping: no restrictions apply.

predi

predittor_data_present: shall'hot be encoded with the binary value of 1 for low-complexity or S

er, decoders
and S17 are
test decoder
n-meaningful

SR profiles.

tor_reset: marks the.presence of predictor_reset_group_number for a given frame. Prgdictor_reset

on its own cannot\be tested for conformance, but conformant use of predictor_reset_gr
implies conformant use of predictor_reset.

bup_number

predictor_reset_group_number: shall not be encoded with the binary values 00000 or 11111 (dndefined

reset groUp) and shall not violate the following set of rules (maximum period of 240 frame
predicter activity):

Define a predictor reset group counter (‘activity counter’) for each predictor group and ini

s with

ialize all

COouTters to zero.

Increment the counter for a given group, whenever any (or all) of the associated

prediction_used[sfb] flags for that particular group are active (‘1’) during a frame. Note that
prediction groups may be active independently of each other and that frames with predictor activity

may be interleaved with an arbitrary number of frames without any predictor activity.

If window_sequence equals EIGHT_SHORT_SEQUENCE, all predictor reset group counters are

reset to zero.

If predictor_reset has the value ‘1’, the counter indicated by predictor_reset_group_number is

reset to zero.
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e A predictor group reset shall be signaled sufficiently often that the associated predictor reset group
counter ("activity counter”) never reaches the value of 240 after all possible reset or increment
operations have been considered. Note, that a ‘predictor group reset’ resets only one group at a time
so that it takes 30 frames to reset all predictor reset groups.

8.5.4.1 individual_channel_stream()

global_gain: no restrictions apply.

pulse_data_present: shall be encoded with a value of 0 when window_sequence is
EIGHT_SHORT_SEQUENCE.

tns_data_present: no restrictions apply.

gain_control_data_present: no restrictions apply for AAC SSR; otherwise it shall be encoded with the
valug 0.

8.5.4.2 seftion_data()

sect_cb[g][i]: shall not be encoded with the binary values 12 or 13. Intensity codebookSINTENSITY_ H(B
and INTENSITY_HCB2 shall not occur in a single_channel_element, the left channel of a channgl pair
element, a coupling channel element, or an LFE. Intensity codebooks cam only occur in a
chanpel_pair_element if the common_window field is set to 1.

sect_len_ingr: the sum of all sect_len_incr elements for a given window group“shall equal max_sfb.

8.5.4.3 scple_factor_data()

11%
o

hcod_sf[ ]: shall only be encoded with the values listed in the scalefactor Huffman table. Shall be encod
such [that the decoded scalefactors sf[g][sfb] are within:the range of zero to 255, both inclusive.

8.5.5 tns_data()

n_filt: no regtrictions apply.
coef_res: nq restrictions apply.

length[w][fil{]: must be small enough such:that the lower bound of the filtered region, indicated by ‘bottgm’,
does|not exceed the start of the array containing the spectral coefficients (spec[w]).

order[w][filt]: must not exceed the maximum permitted order depending on the specified profile (see
subclause 7.1 of ISO/IEC:18818-7:2004).

direction: ng restrictions apply:
coef_compress: no restrictions apply.

coef: no resfrictions-apply.

8.5.5.1  sppctral_data()

hcod[sect_cb[g][i]ll[w][x][yl[z]: shall only be encoded with the values listed in Huffman codebooks 1, 2, 3,
or4

quad_sign_bits: no restrictions apply
hcod[sect_cb[g][ill[yl[z]: shall only be encoded with the values listed in Huffman codebooks 5 thru 11.
pair_sign_bits: no restrictions apply.

hcod_esc_y: shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial
escape sequence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0’.

hcod_esc_z: shall be encoded with a value no larger than 8191, i.e., it shall be encoded with an initial
escape sequence consisting of no more than nine ‘1’ bits followed by an escape separator of ‘0’.
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8.5.5.2 pulse_data()

number_pulse: no restrictions apply.
pulse_start_sfb: shall be smaller than num_swb_long_window[fs_index].

pulse_offset[i]: swb_offset_long_window|[pulse_start_sfb] + pulse_offset[0] + ... +
pulse_offsetinumber_pulse] must be no greater than 1023.

pulse_ampli]: shall be encoded with a value small enough such that the compensated quantized spectral
coefficient is no greater than 8191.

8.5.5.3 coupling channel element()

The phumber of dependently-switched and independently-switched coupling channel elemepts must not
excedd the allowed numbers specified by the profile naming convention (see subclause.8.4)] No coupling
channel shall target a given single_channel_element() or channel_pair_element() moreithan oncg per frame.

ind_gw_cce_flag: shall not be encoded with the binary value of 1 if independently-switched coupling channel
elements are not specified by the profile naming convention (see subclause 8.4).

num_|coupled_elements: shall not be encoded with a value greater than the total number of
single_channel_element()'s and channel_pair_element()'s.

cc_target_is_cpe: shall be encoded with the binary value 1 if the syhtactic element with
element_instance_tag of cc_target_tag_select is a channel_pair_element(); otherwise, it shall be
encoded with the binary value of 0.

cc_target_tag_select: shall only be encoded with a binary-~value equal to the element_instance| tag of a
single_channel_element() or a channel_pair_element() of the current frame.

cc_lI: [no restrictions apply.

cc_r:|no restrictions apply.

cc_domain: no restrictions apply.

gain_lelement_sign: no restrictions apply:
gain_lelement_scale: no restrictionssapply.
common_gain_element_present: ;no restrictions apply.

hcod| sf: see subclause 8.5.4.3-

8.5.54 Ife_channel ‘element()

The number of LEES must not exceed the allowed number specified by the profile naming copvention (see
subclause 8.4)

The window" shape field of any LFE shall always be encoded with a value of 0 (sine window).

The wi SEQUENCE.

Only the lowest 12 spectral coefficients of any LFE may be non-zero.
The predictor_data_present_flag of any LFE shall be encoded with a value of 0.

Temporal noise shaping shall not be used in any LFE.
8.5.5.5 data_stream_element()

data_byte_align_flag: no restrictions apply.

count: no restrictions apply.
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