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Foreword

ISO (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 non-governmental, in liaison with ISO and IEC, also take part in the

work.
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hce with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives qr
[.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document mdy be the subjec

of pater]
rights. I
Introdu
list of p4

Any tra
constit

For an
express
the Wo

(i

t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in thee
tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).

e name used in this document is information given for the‘convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards,.the meaning of ISO specific terms anfd
ons related to conformity assessment, as well-as information about ISO's adherence t|
ld Trade Organization (WTO) principles inythe Technical Barriers to Trade (TBT) se
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www.isd.org/iso/foreword.html. In the [EC, see wwwiec.ch/understanding-standards.
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fument was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information technolog]
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.
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b1l parts in the ISO/IEC 23094 series-can be found on the ISO and IEC websites.

dback or questions on thisidocument should be directed to the user’s national standard
complete listing of these bodies can be found at www.iso.org/members.html an
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[.ch/national-committees,
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INTERNATIONAL STANDARD ISO/IEC 23094-3:2022(E)

Information technology — General video coding —

Part 3:
Conformance and reference software for low complexity

[his document specifies a set of tests and procedures designed to verify whetlier bitstreams and
decoders meet normative requirements specified in ISO/IEC 23094-2.

An encoder can claim conformance to ISO/IEC 23094-2 if the bitstreams that it generates are corfforming
Hitstreams. Characteristics of coded bitstreams and decoders are definediin ISO/IEC 23094-2. Decoder
cdharacteristics define the properties and capabilities of the applied decoding process. The capabilities
df a decoder specify which bitstreams the decoder can decode and reconstruct. A bitstream can be
decoded by a decoder if the characteristics of the bitstream are within the specified decoder caphbilities.

Normative references

[he following documents are referred to in the textin such a way that some or all of their| content
donstitutes requirements of this document. For.dated references, only the edition cited applies. For
ndated references, the latest edition of the referenced document (including any amendments)|applies.

IBO/IEC 23094-2:2021, Information technelogy - General video coding — Part 2: Low complexity
dnhancement video coding

IBO/IEC 14882, Programming languages — C++

Terms and definitions

or the purposes of this document, the terms and definitions given in ISO/IEC 23094-2 and the fpllowing
apply.

[50 and IEC maintain terminology databases for use in standardization at the following addresfses:

-+ ISO Onliné browsing platform: available at https://www.iso.org/obp

—+ IEGElectropedia: available at https://www.electropedia.org/

3.1

itstream

sequence of bits in the form of a NAL unit stream or a raw bitstream, that forms the representation of
coded pictures and associated data forming one or more coded video sequences

3.2

decoder

embodiment of a process that operates on a bitstream (3.1) and may conform to the decoding process
requirements specified for conformance

Note 1 to entry: The decoder does not include the display process, which is outside the scope of this document.

© ISO/IEC 2022 - All rights reserved 1
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3.3
encoder
embodiment of a process that produces a bitstream (3.1)

Note 1 to entry: The process is not specified in this document (except in regard to identification of the reference
software encoder).

34

reference software decoder
software which may decode a bitstream (3.1) encoded according to the syntax structure and which is
accompanying this document

3.5
referenfe software encoder
encoding software which is accompanying this document

3.6
test base bitstream

bitstream (3.1) that is conformant to Rec. ITU-T H.264 | ISO/IEC 14496-10 ok _Rec. ITU-T H.265
ISO/IEC[{23008-2

3.7
test bit§tream

bitstream (3.1) that is the combination of a test base bitstream (3.6) and a test enhancement bitstream
(3.8)

3.8
test enhancement bitstream

bitstream (3.1) that is conformant to [SO/IEC 23094-2
4 Abbreviated terms

For the purposes of this document, the abbreviated terms given in ISO/IEC 23094-2 and the followinjg
apply.

API Application programming interface
AVC Advanced video coding

EVC Essential video cading

HEVC | High efficiencyyvideo coding

LTM LCEVC testmodel

VVC Versatile video coding

5 Conventions

For the purposes of this document, relevant conventions are specified in of ISO/IEC 23094-2:2021,
Clause 5.

2 © ISO/IEC 2022 - All rights reserved
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6 Conformance testing for ISO/IEC 23094-2

6.1 General

The following subclauses specify normative tests for verifying conformance of video bitstreams as well
asdecoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic
attachment to this document and the reference software decoder specified in ISO/IEC 23094-2.

For the purpose of testing according to 6.5, test bitstreams are provided in the bitstream test suite. In
tirefottowingsubclauses; the mormative testsuse thetest bitstreamsforverifyingthreconformance of
the decoding process of the test enhancement bitstreams.

A test base bitstream is conformant in accordance with the respective International Stapdard it
ijmplements. The conformance testing of the test base bitstream is not in the scope of this document.

|

his document includes an electronic attachment containing the conformancé bitstreams identified
bithin the text and the reference software. The electronic attachment is ayailable at the fpllowing
ddress: https://standards.iso.org/iso-iec/23094/-3/ed-1/en/.

D <

4.2 Bitstream conformance

Hitstream conformance for ISO/IEC 23094-2 is specified by ISO/IEC 23094-2:2021, C.4.

4.3 Decoder conformance

Decoder conformance for ISO/IEC 23094-2 is specified by ISO/IEC 23094-2:2021, C.5.

6.4 Procedure to test bitstreams
A bitstream that claims conformance with ISO/IEC 23094-2 shall pass the following normative|test.

The bitstream shall be decoded by processing it with the reference software decoder. When procgssed by
the reference software decoder, the bitstream shall not cause any error or non-conformance messages
tp be reported by the reference Software decoder. This test should not be applied to bitstreams that
are known to contain errors introduced by transmission, as such errors are highly likely to result in
Hitstreams that lack conformarnce to ISO/IEC 23094-2.

uccessfully passing the‘\réference software decoder test provides only a strong presumption|that the
itstream under test.is conforming to the video layer, i.e., that it does indeed meet all the requirements
fpr the video layer\(except Annexes C, D, and E) specified in ISO/IEC 23094-2 that are testefl by the
ference software’decoder.

dditional fests may be necessary to more thoroughly check that the bitstream properly meets all
the requirements specified in ISO/IEC 23094-2 including the hypothetical reference decodgr (HRD)
nformance (based on Annexes C, D, and E). These complementary tests may be performed using other
idéo.bitstream verifiers that perform more complete tests than those implemented by the reference
sbftware decoder

ISO/IEC 23094-2 contains several informative recommendations that are not an integral part of that
International Standard. When testing a bitstream for conformance, it may also be useful to test whether
or not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the
syntax elements and other values derived from those syntactic elements and used by the decoding
process specified in ISO/IEC 23094-2.

A verifier may not necessarily perform all stages of the decoding process specified in ISO/IEC 23094-2
in order to verify bitstream correctness. Many tests can be performed on syntax elements in a state
prior to their use in some processing stages.

© ISO/IEC 2022 - All rights reserved 3
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Annex A

of this document provides information on the accuracy tolerance of decoding implementations

if a different precision than the fixed-point precision specified in ISO/IEC 23094-2 is used.

6.5 Procedure to test decoder conformance

6.5.1 Conformance bitstreams

A bitstream has values of profile_idc and level_idc corresponding to a set of specified constraints on
a bitstream for which a decoder conforming to a specified profile and level is required in Annex A of

ISO/IEC

6.5.2

The con
informa

— *bit

—  *ixd

23094-2:2021 to properly perform the decoding process.

Contents of the bitstream file

Fformance bitstreams are included in this document as an electronic attachment. Thé followin|
Fion might be included in a single zipped file for each such bitstream.

{5

- bitstream

- description

— *.yu(Lr.mdS - MD5 check sum of the complete decoded yuv file

— *m
— *op
—  *.cfg
— * ug
In case ¢
above li
6.5.3
For decd
1) Ope
bits

Annex B. A decoder shall) use as inputs the decoded base pictures and the test enhancemer

bits
bits

2) Ope
ope
ISO

5 - MD5 check sum of the bitstream file

| - output picture log

- config file used to generate bitstream with LTM reference software encoder
erdata.bin - Byte file with the content of the user.data present within the bitstream

single zipped file contains multiple bitstreanis, each bitstream shall be tested separately. Thee
ted files are available for each such bitstream within the zipped file.

Dperation modes for decoder conformance testing
der conformance testing, there are two operation modes:

ration mode A: The reference software decoder may be used to separate the test enhancemer
fream from the test bitstream and to generate the decoded base pictures, as specified i

— =+ =~ =+

fream. In this operation mode, the decoder shall be able to decode the test enhancemer
fream in accordance with ISO/IEC 23094-2:2021, C.1.

ration mode-B: A decoder shall use as an input the test bitstream as provided. In thi
ration niode, the decoder shall be able to decode the test bitstream in accordance wit
IEC 23094-2:2021, C.1.

- n

A decod

briunder test may choose either of the two operation modes to verify decoder conformance.

6.5.4 Requirements on output of the decoding process and timing

Two classes of decoder conformance are specified:

— output order conformance; and

— output timing conformance.

The output of the decoding process is specified in ISO/IEC 23094-2:2021, Clause 8 and Annex C.

For output order conformance, it is a requirement that all of the decoded pictures specified for output
in ISO/IEC 23094-2:2021, Annex C shall be output by a conforming decoder in the specified order and

4
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that the values of the decoded samples in all of the pictures that are output shall be the values specified
in ISO/IEC 23094-2:2021, Clause 8.

For output timing conformance, it is a requirement that a conforming decoder shall also output the
decoded samples at the rates and times specified in ISO/IEC 23094-2:2021, Annex C.

The display process, which ordinarily follows the output of the decoding process, is outside the scope of
this document.

6.5.5 Recommendations

his clause does not form an integral part of this document.

Ih addition to the requirements, it is desirable that conforming decoders implement vabnious infqrmative
commendations specified in ISO/IEC 23094-2 that are not an integral part of\that Interpnational
andard. This clause discusses some of these recommendations.

[fis recommended that a conforming decoder be able to resume the decoding process as soon as|possible
dfter the loss or corruption of part of a bitstream. In most cases it is possible’to resume decoding at the
next IDR NALu. It is recommended that a conforming decoder be able toperform concealmenit for the
Video packets for which all the coded data has not been received.

€4.5.6 Static tests for output order conformance

Static tests of a video decoder require testing of the decodedsamples. This clause will explain how this
test can be accomplished when the decoded samples at the'output of the decoding process are ayvailable.
It may not be possible to perform this type of test Wwith a production decoder (due to the lgck of an
dppropriate accessible interface in the design at whioch to perform the test). In that case this tegt should
He performed by the manufacturer during the désign and development phase. Static tests are [used for
testing the decoding process. The test will check that the values of the samples decoded by the[decoder
under test shall be identical to the values of the samples decoded by the reference decoder. When a hash
df the values of the samples of the decoded pictures is attached to the bitstream file, a corresponding
Hash operation performed on the values of the samples of the decoded pictures produced by the|decoder
ynder test shall produce the same results.

(@

.5.7 Dynamic tests for output timing conformance

ynamic tests are applied to check that all the decoded samples are output and that the tjming of
he output of the decoder's decoded samples conforms to the specification of ISO/IEC 23094-2:2021,
lause 8 and Annex‘€and to verify that the HRD models (as specified by the CPB and DPB specjification
h ISO/IEC 23094-2:2021, Annex C) are not violated when the bits of the bitstream are delivergd at the
roper rate.

he dynamijc test is often easier to perform on a complete decoding system, which may include a
ystemscdecoder, a video decoder and a display process. It may be possible to record the qutput of
he display process and to check that display order and timing of decoded pictures are corrert at the
utput of the display process. However, since the display process is not within the normative [scope of
SO/TEC Z23094-Z, there may be cases where the output of the display process differs in timing or value
even though the video decoder is conforming. In this case, the output of the video decoder itself (before
the display process) would need to be captured in order to perform the dynamic tests on the video
decoder. In particular the output order and timing of the decoded pictures shall be correct.

o o v @ T vl o W S

[

If buffering period and picture timing SEI messages are included in the base test bitstream, HRD
conformance shall be verified using the values of initial_cpb_removal_delay, initial_cpb_removal_delay_
offset, cpb_removal_delay and dpb_removal_delay that are included in the base test bitstream.

If buffering period and picture timing SEI messages are not included in the base test bitstream, the
following inferences shall be made to generate the missing parameters:

— fixed_pic_rate_flag shall be inferred to be equal to 1.

© ISO/IEC 2022 - All rights reserved 5
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— low_delay_hrd_flag shall be inferred to be equal to 0.

— cbr_

— The

flag shall be inferred to be equal to 0.

frame rate of the bitstream shall be inferred to be equal to the frame rate value specified in

Table 1, where the bitstream is listed. If this is missing, then a frame rate of either 25 or 30 000 +
1 001 can be inferred.

— time_scale shall be set equal to 90 000 and the value of num_units_in_tick shall be computed based
on frame rate.

— The
leve

— CPB
spe

With the

— The
med
divi
offs

— The
acce
tick
is c(

— Usiry

6.5.8

In orde
ISO/IEC
specifie
this par

In orde
ISO/IEC
specifie
suite sp
test suif
combing
profile 4

'X" indid
decoder

bit rate of the base test bitstream shall be inferred to be equal to the maximum value fox thle
| specified in the specification that the base test bitstream implements.

and DPB sizes shall be inferred to be equal to the maximum value for the level as stated in thie
fification of the base.

above inferences, the HRD shall be operated as follows.

CPB is filled starting at time t = 0, until it is full, before removal of théAirst access unit. Thi
ns that the initial_cpb_removal_delay shall be inferred to be equal te.the total CPB buffer siZ
ded by the bit rate divided by 90 000 (rounded downwards) and: initial_cpb_removal_delayf_
et shall be inferred to be equal to zero.

D wn

(s

first access unit is removed at time t = initial_cpb_remoyval_delay + 90 000 and subsequer
ss units are removed at intervals based on the frame distance, i.e., 2 * (90 000 + num_units_in_
or the field distance, i.e., (90 000 / num_units_in_tick), depending on whether the access un
ded as a frame picture or field picture.

[

g these inferences, the CPB will not overflow ordinderflow and the DPB will not overflow.

Decoder conformance test of a particularprofile and level

- for a decoder of a particular profile and level to claim output order conformance tp
23094-2 as specified by this docdiment, the decoder shall successfully pass the static tes
] in 6.5.6 with all the bitstreanm(s of the normative test suite specified for testing decoders (¢
icular profile and level combination.

=r="

- for a decoder of a patticular profile and level to claim output timing conformance t
23094-2 as specified by-this document, the decoder shall successfully pass both the static tes
l in 6.5.6 and the dynamic test specified in 6.5.7 with all the bitstreams of the normative tes
pcified for testing'decoders of this particular profile and level. Table 1 specifies the normatiy
es for each profile and level combination. The test suite for a particular profile and leve
tion is the list-of bitstreams that are marked with an 'X' in the column corresponding to thd
nd level gembination.

® ~+ ~+ O

=+ —

ates that the bitstream is designed to test both the dynamic and static conformance of thie

The bitstream column specifies the bitstream used for each test.

A decod

er that conforms to the profiles at a specific level shall be capable of decoding the specified

bitstreams in Table 1.

6.6 Specification of the test bitstreams

6.6.1 General

Some ch

aracteristics of each bitstream listed in Table 1 are specified in this clause.

© ISO/IEC 2022 - All rights reserved
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6.6.2 Test bitstreams

6.6.2.1 Test bitstream MP_SET-1
Specification: Streams with sets of coding tools in Main profile.

Functional stage: Test the decoding process of Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the full set of coding tools in

Main profile is enabled.

.6.2.2 Test bitstream TT-1
Specification: Streams with 2x2 directional decomposition transform used in Main profile.

Hunctional stage: Test the decoding process of the 2x2 directional decompositiof’ transform
drofile.
B
d

urpose: Check that the decoder can properly decode bitstreams in.‘which the 2x2 dir
ecomposition transform is used in Main profile.

4.6.2.3 Test bitstream TT-2

Specification: Streams with 4x4 directional decompositientransform changed to 2x2 dif
decomposition transform changed to 4x4 directional decgmposition transform used in Main pj

Hunctional stage: Test the decoding process withi:changes of the kernel size of the dij
decomposition transform within the bitstream in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which the kernel siz
directional decomposition transform is changed within the bitstream in Main profile.

4.6.2.4 Test bitstream UPS-1
Specification: Streams with the n€arest sample upsampler kernel used in Main profile.
Hunctional stage: Test the dec@ding process of the nearest sample upsampler kernel in Main pr

Hurpose: Check that the decoder can properly decode bitstreams in which the nearest sample up
Kernel is used in Main(profile.

.6.2.5 Test bitstream UPS-2
SpecificationsStreams with the bilinear upsampler kernel used in Main profile.
Hunctional stage: Test the decoding process of the bilinear upsampler kernel in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which the bilinear upsamplg

in Main

ectional

ectional
ofile.

ectional

e of the

bfile.

sampler

b1 kernel

isused 1n Main profile.

6.6.2.6 Test bitstream UPS-3
Specification: Streams with the cubic upsampler kernel used in Main profile.

Functional stage: Test the decoding process of the cubic upsampler kernel in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the cubic upsampler kernel is

used in Main profile.
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6.6.2.7 Test bitstream UPS-4
Specification: Streams with the modified cubic upsampler kernel used in Main profile.
Functional stage: Test the decoding process of the modified cubic upsampler kernel in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the modified cubic upsampler
kernel is used in Main profile.

6.6.2.8 Test bitstream UPS-5

Specification: Streams with the adaptive cubic upsampler kernel used in Main profile.
Functiopal stage: Test the decoding process of the adaptive cubic upsampler kernel in Main profite.

Purposéd: Check that the decoder can properly decode bitstreams in which the adaptive cubicupsamplg
kernel i used in Main profile.

=

6.6.2.9 | Test bitstream UPS-6

Specification: Streams with the nearest upsampler kernel changed to the )cubic upsampler kerngl
changed to the modified cubic upsampler kernel used in Main profile.

Functioal stage: Test the decoding process with changes of the upsampler kernel within the bitstream
in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which the upsampler kernel i
changed within the bitstream in Main profile.

v

6.6.2.1( Test bitstream QUANT-1-1

Specificftion: Streams with the default method of'the dequantization offset mode used and the value qf
the dequantization offset parameter set to 0 inMain profile.

-

Functiofal stage: Test the decoding process:of the default method of the dequantization offset mode i
Main prefile.

Purposd: Check that the decoder ean properly decode bitstreams in which the default method of thie
dequantjization offset mode is uSed’and the value of the dequantization offset parameter is set to 0 ip
Main profile.

6.6.2.11] Test bitstream QUANT-1-2

Specification: Streamis with the default method of the dequantization offset mode used and the value gf
the dequantization offset parameter set to 30 in Main profile.

Functiopal stage: Test the decoding process of the default method of the dequantization offset mode ip
Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the default method of the
dequantization offset mode is used and the value of the dequantization offset parameter is set to 30 in
Main profile.

6.6.2.12 Test bitstream QUANT-1-3

Specification: Streams with the default method of the dequantization offset mode used and the value of
the dequantization offset parameter set to 64 in Main profile.

Functional stage: Test the decoding process of the default method of the dequantization offset mode in
Main profile.

8 © ISO/IEC 2022 - All rights reserved
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Purpose: Check that the decoder can properly decode bitstreams in which the default method of the
dequantization offset mode is used and the value of the dequantization offset parameter is set to 64 in
Main profile.

6.6.2.13 Test bitstream QUANT-1-4

Specification: Streams with the const-offset method of the dequantization offset mode used and the
value of the dequantization offset parameter set to 10 in Main profile.

Functional stage: Test the {‘]pr‘nding process of the const-offset method of the dpr}nqnfh:\fi n offset

mode in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which the const-offset method of
he dequantization offset mode is used and the value of the dequantization offset parameter is get to 10
h Main profile.

— =+

4.6.2.14 Test bitstream QUANT-1-5

Ypecification: Streams with the const-offset method of the dequantization offset mode used|and the
value of the dequantization offset parameter set to 40 in Main profileg

Hunctional stage: Test the decoding process of the const-offset.method of the dequantizatian offset
mode in Main profile.

law]

urpose: Check that the decoder can properly decode bitstreams in which the const-offset mgethod of
he dequantization offset mode is used and the value of\the dequantization offset parameter is pet to 40
n Main profile.

—

§4.6.2.15 Test bitstream QUANT-1-6

Specification: Streams with the const-offset-method of the dequantization offset mode used|and the
value of the dequantization offset parameter set to 72 in Main profile.

Hunctional stage: Test the decoding process of the const-offset method of the dequantizatign offset
mode in Main profile.

—

urpose: Check that the deceder can properly decode bitstreams in which the const-offset mgethod of
he dequantization offset-mode is used and the value of the dequantization offset parameter is pet to 72
h Main profile.

— =+

4.6.2.16 Test bitstream QUANT-2-1

ecification®Streams with the value of the temporal step width modifier set to 10 in Main profile.
unctionalstage: Test the decoding process of the temporal step width modifier in Main profilg.

urpese: Check that the decoder can properly decode bitstreams in which the value of the temporal
step’width modifier is set to 10 in Main profile.

6.6.2.17 Test bitstream QUANT-2-2
Specification: Streams with the value of the temporal step width modifier set to 20 in Main profile.
Functional stage: Test the decoding process of the temporal step width modifier in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the value of the temporal
step width modifier is set to 20 in Main profile.
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6.6.2.18 Test bitstream QUANT-2-3
Specification: Streams with the value of the temporal step width modifier set to 30 in Main profile.
Functional stage: Test the decoding process of the temporal step width modifier in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the value of the temporal
step width modifier is set to 30 in Main profile.

6.6.2.19 Test bitstream QUANT-3-1

Specification: Streams with the value of the chroma step width multiplier set to 15 in Main profile
Functiopal stage: Test the decoding process of the chroma step width multiplier in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which the value of thexchroma step
width multiplier is set to 15 in Main profile.

6.6.2.2( Test bitstream QUANT-3-2
Specification: Streams with the value of the chroma step width multiplier set to' 35 in Main profile.
Functionpal stage: Test the decoding process of the chroma step width multiplier in Main profile.

Purposd: Check that the decoder can properly decode bitstreams iimwhich the value of the chroma step
width mlultiplier is set to 35 in Main profile.

6.6.2.21 Test bitstream QUANT-3-3
Specification: Streams with the value of the chroma step width multiplier set to 45 in Main profile.
Functionpal stage: Test the decoding process of the.chroma step width multiplier in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which the value of the chroma step
width mlultiplier is set to 45 in Main profile.

6.6.2.22 Test bitstream QUANT-4-1
Specification: Streams with thedefault quantization matrix in Main profile.
Functiopal stage: Test the deceding process of the default quantization matrix in Main profile.

Purpose: Check that the-decoder can properly decode bitstreams in which the default quantizatio
matrix if used in Mainprofile.

=}

6.6.2.23 Testbitstream QUANT-4-2

Specification: Streams with the same custom quantization matrix for both sub-layers in Main profile.

Functional stage: Test the decoding process of the same custom quantization matrix for both sub-layers
in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the same custom quantization
matrix for both sub-layers is used in Main profile.

6.6.2.24 Test bitstream QUANT-4-3
Specification: Streams with a custom quantization matrix for sub-layer 2 in Main profile.

Functional stage: Test the decoding process of a custom quantization matrix for sub-layer 2 in Main
profile.
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Purpose: Check that the decoder can properly decode bitstreams in which a custom quantization matrix
for sub-layer 2 is used in Main profile.

6.6.2.25 Test bitstream QUANT-4-4
Specification: Streams with a custom quantization matrix for sub-layer 1 in Main profile.

Functional stage: Test the decoding process of a custom quantization matrix for sub-layer 1 in Main
profile.

Hurpose: Check that the decoder can properly decode bitstreams in which a custom quantization matrix
fpr sub-layer 1 is used in Main profile.

4.6.2.26 Test bitstream QUANT-4-5

Specification: Streams with different custom quantization matrices for both subtlayers in Main profile.

vl

unctional stage: Test the decoding process of different custom quantizationl matrices for bpth sub-
hyers in Main profile.

o w el

urpose: Check that the decoder can properly decode bitstreams in which different custom quantization
hatrices for both sub-layers are used in Main profile.

=

€.6.2.27 Test bitstream QUANT-5-1

Specification: Streams with the value of the step widthof enhancement sub-layer 2 set to 16(in Main
drofile.

Hunctional stage: Test the decoding process ofithe step width of enhancement sub-layer 2|in Main
drofile.
H
S

urpose: Check thatthe decoder can properly decode bitstreams in which the step width of enhahcement
ub-layer 2 is set to 16 in Main profile.

§.6.2.28 Test bitstream QUANT-5-2

Specification: Streams with the value of the step width of enhancement sub-layer 2 set to 800 in Main
drofile.

Hunctional stage: Test the decoding process of the step width of enhancement sub-layer 2|in Main
drofile.
H
S

urpose: Cheek'that the decoder can properly decode bitstreams in which the step width of enhahcement
ub-layer 2 is-set to 800 in Main profile.

4.6.2.29" Test bitstream QUANT-5-3

in Main

Functional stage: Test the decoding process of the step width of enhancement sub-layer 2 in Main
profile.

Purpose: Check that the decoder can properly decode bitstreams in which the step width of enhancement
sub-layer 2 is set to 1 000 in Main profile.

6.6.2.30 Test bitstream QUANT-5-4

Specification: Streams with the value of the step width of enhancement sub-layer 2 set to 2 000 in Main
profile.
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Functional stage: Test the decoding process of the step width of enhancement sub-layer 2 in Main
profile.

Purpose: Check thatthe decoder can properly decode bitstreams in which the step width of enhancement
sub-layer 2 is set to 2 000 in Main profile.

6.6.2.31 Test bitstream QUANT-5-5

Specification: Streams with the value of the step width of enhancement sub-layer 2 set to 3 000 in Main
profile.

=}

Functio:llal stage: Test the decoding process of the step width of enhancement sub-layer 2 in.Mai
profile.

=+

Purposé¢: Check that the decoder can properly decode bitstreams in which the step width of enhhancemer]
sub-laydr 2 is set to 3 000 in Main profile.

6.6.2.32 Test bitstream QUANT-6-1

Specification: Streams with, initially, the default method of the dequantization offset mode used and
the value of the dequantization offset parameter set to 0, changed to the censt-offset method of thee
dequantfization offset mode and the value of the dequantization offset parameter changed to 10 used ip
Main prefile.

Functiopal stage: Test the decoding process with a change of'the dequantization offset mode and
dequantfization offset parameter in Main profile.

(s

Purposd: Check that the decoder can properly decode bitstreams in which the dequantization offse
mode arld the value of the dequantization offset parameter are changed within the bitstream in Maip
profile.

6.6.2.33 Test bitstream QUANT-6-2

Specification: Streams with, initially, the const-offset method of the dequantization offset mode used
and the|value of the dequantization off§et'parameter set to 70, changed to the default method of thie
dequantjization offset mode and the value of the dequantization offset parameter changed to 30 used ip
Main profile.

Functiofal stage: Test the decoding process with a change of the dequantization offset mode anfd
dequantfization offset parameter in Main profile.

(s

Purpose: Check that the decoder can properly decode bitstreams in which the dequantization offsg
mode and the value ©f-the dequantization offset parameter are changed within the bitstream in Maip
profile.

6.6.2.34 Testbitstream QUANT-6-3

Specification:-Streams with the default quantization matrix changed to-different custom quantizatio

matrices for both sub-layers changed to a custom quantization matrix for sub-layer 1 only used in Main
profile.

Functional stage: Test the decoding process with changes of the quantization matrix mode in Main
profile.

Purpose: Check that the decoder can properly decode bitstreams in which the quantization matrix
mode is changed within the bitstream in Main profile.
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6.6.2.35 Test bitstream QUANT-6-4

Specification: Streams with the value of the step width of enhancement sub-layer 2 changed from 1 500,
to 500, and to 2 500 and the value of the step width of enhancement sub-layer 1 changed from 32 767, to
600, and to 1 600 in Main profile.

Functional stage: Test the decoding process with changes of the values of the step widths of enhancement
sub-layers 1 and 2 in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the values of the step widths
df enhancement sub-layers 1 and 2 are changed within the bitstream in Main protile.

§4.6.2.36 Test bitstream ZMTP-1
Specification: Streams with temporal prediction disabled used in Main profile.
Hunctional stage: Test the decoding process of the temporal prediction disable@in Main profile}

Hurpose: Check that the decoder can properly decode bitstreams in which the temporal prediction is
disabled in Main profile.

§4.6.2.37 Test bitstream ZMTP-2
Ypecification: Streams with temporal prediction enabled useé/in Main profile.
Hunctional stage: Test the decoding process of the tempordl prediction in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which the temporal prediction is
gnabled in Main profile.

4.6.2.38 Test bitstream ZMTP-3

Ypecification: Streams with temporal prediction initially disabled, then enabled and finally disabled
used in Main profile.

Hunctional stage: Test the decoding process of the temporal prediction being switched on apd off in
Main profile.

urpose: Check that the(déecoder can properly decode bitstreams in which the temporal prediction is
eing switched on andeff within the bitstream in Main profile.

o

€4.6.2.39 Test bitstream RS-1
Ypecification; Streams with temporal tile prediction disabled used in Main profile.

Hunctional’stage: Test the decoding process of the temporal tile prediction disabled in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which the temporal tile prjediction

e dvcalhlad 10 NI s 1]
1S-atsaoreaHivrath PTUOTIICT

6.6.2.40 Test bitstream RS-2
Specification: Streams with temporal tile prediction enabled used in Main profile.
Functional stage: Test the decoding process of the temporal tile prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the temporal tile prediction
is enabled in Main profile.
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6.6.2.41 Test bitstream PR-1
Specification: Streams with predicted residuals process disabled used in Main profile.
Functional stage: Test the decoding process of the predicted residuals process disabled in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which the predicted residuals
process is disabled in Main profile.

6.6.2.42 Test bitstream PR-2

Specificition: Streams with predicted residuals process enabled used in Main profile.
Functiopal stage: Test the decoding process of the predicted residuals process in Main profile;

Purposd: Check that the decoder can properly decode bitstreams in which the predicted residuals
process|fis enabled in Main profile.

6.6.2.43 Test bitstream L1D-1
Specification: Streams with L-1 filter disabled used in Main profile.
Functionpal stage: Test the decoding process of the L-1 filter disabled in Main profile.

Purposd: Check that the decoder can properly decode bitstreams¢n‘which the L-1 filter is disabled ip
Main profile.

6.6.2.44 Test bitstream L1D-2
Specification: Streams with L-1 filter enabled used in Main profile.
Functiofal stage: Test the decoding process of the.L*T filter in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which the L-1 filter is enabled ip
Main profile.

6.6.2.45 Test bitstream TD-1
Specification: Streams with no tiling used in Main profile.
Functiofal stage: Test the deceding process without tiling in Main profile.

Purposd: Check that thedecoder can properly decode bitstreams in which no tiling is used in Maip
profile.

6.6.2.44 Testbitstream TD-2

Specification: Streams with a tiling size of 512x256 used in Main profile.

Functional stage: Test the decoding process of tiling with default sizes in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which a tiling size of 512x256 is
used in Main profile.

6.6.2.47 Test bitstream TD-3
Specification: Streams with a tiling size of 1 024x512 used in Main profile.

Functional stage: Test the decoding process of tiling with default sizes in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which a tiling size of 1 024x512 is
used in Main profile.

6.6.2.48 Test bitstream TD-4
Specification: Streams with a tiling size of 256x256 used in Main profile.
Functional stage: Test the decoding process of tiling with custom sizes in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which a tiling size of 256x256 is
ysed in Main profile.

§.6.2.49 Test bitstream TD-5
Specification: Streams with a tiling size of 1 024x1 024 used in Main profile.
Hunctional stage: Test the decoding process of tiling with custom sizes in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which,a-tiling size of 1 024x1 024 is
ysed in Main profile.

§.6.2.50 Test bitstream SD-1
Specification: Streams with no scaling for both levels 1 and 2:dsed in Main profile.
Hunctional stage: Test the decoding process the scalingmodes for levels 1 and 2 in Main profile|

Hurpose: Check that the decoder can properly decode bitstreams in which no scaling is used |for both
evels in Main profile.

[a—)

4.6.2.51 Test bitstream SD-2

Specification: Streams with no scaling“used for level 1 and two-dimensional (2D) 2:1 scaling across
hoth dimensions used for level 2 in.M3in profile.

Hunctional stage: Test the decoding process the scaling modes for levels 1 and 2 in Main profile|

Hurpose: Check that the decoder can properly decode bitstreams in which no scaling is used far level 1
and two-dimensional (2D),2:1 scaling across both dimensions is used for level 2 in Main profile

4.6.2.52 Test bitstream SD-3

SpecificationyStreams with one-dimensional (1D) 2:1 scaling only across the horizontal dimension
ysed for bothrlevels 1 and 2 in Main profile.

Hunctional stage: Test the decoding process the scaling modes for levels 1 and 2 in Main profile

Hurpose: Check that the decoder can properly decode bitstreams in which one-dimensional |(1D) 2:1
scaling only across the norizontal dimension is Used tfor both levels I and 2 in Main protile.

6.6.2.53 Test bitstream SD-4

Specification: Streams with one-dimensional (1D) 2:1 scaling only across the horizontal dimension used
for level 1 and two-dimensional (2D) 2:1 scaling across both dimensions used for level 2 in Main profile.

Functional stage: Test the decoding process the scaling modes for levels 1 and 2 in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which one-dimensional (1D) 2:1
scaling only across the horizontal dimension is used for level 1 and two-dimensional (2D) 2:1 scaling
across both dimensions is used for level 2 in Main profile.
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6.6.2.54 Test bitstream SD-5

Specification: Streams with two-dimensional (1D) 2:1 scaling across both dimensions used for both
levels 1 and 2 in Main profile.

Functional stage: Test the decoding process the scaling modes for levels 1 and 2 in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which two-dimensional (2D) 2:1
scaling across both dimensions is used for both levels 1 and 2 in Main profile.

6.6.2.55 Test bitstream RBD-1

[72)

Specificfition: Streams with a base bit depth of 8 bits and an enhancement bit depth of at least)10 bif]
and levell_depth_flag disabled in Main profile.

Functiopal stage: Test the decoding process with different base and enhancement bit.depths in Maip
profile.

Purposdg: Check that the decoder can properly decode bitstreams in which a base bit' depth of 8 bits and
an enhaphcement bit depth of at least 10 bits are used and levell_depth_flag is disabled in Main profile.

6.6.2.54 Test bitstream RBD-2

Specificftion: Streams with a base bit depth of 8 bits and an enhantement bit depth of at least 10 bits
and levell_depth_flag enabled in Main profile.

Functiopal stage: Test the decoding process with different base and enhancement bit depths in Maip
profile.

Purposd: Check that the decoder can properly decode bitstreams in which a base bit depth of 8 bits an(d
an enhaphcement bit depth of at least 10 bits are used:and levell_depth_flag is enabled in Main profile.

6.6.2.57 Test bitstream RBD-3

Specificfition: Streams with a base bit depth of 10 bits and an enhancement bit depth of at least 12 bits
and levelll_depth_flag disabled in Main.profile.

Functionpal stage: Test the decodifig'process with different base and enhancement bit depths in Maip
profile.

Purposdg: Check that the deceder can properly decode bitstreams in which a base bit depth of 10 bits and
an enhaphcement bit depth-of at least 12 bits are used and levell_depth_flag is disabled in Main profile.

6.6.2.58 Test bitstream RBD-4

Specification: Streams with a base bit depth of 10 bits and an enhancement bit depth of at least 12 bits
and leve]ll depth_flag enabled in Main profile.

Functional stage: Test the decoding process with different base and enhancement bit deptins in Main
profile.

Purpose: Check that the decoder can properly decode bitstreams in which a base bit depth of 10 bits and
an enhancement bit depth of at least 12 bits are used and levell_depth_flag is enabled in Main profile.

6.6.2.59 Test bitstream ECS-1
Specification: Streams with processing of all planes (luma and chroma) in Main profile.

Functional stage: Test the decoding process with processing of all planes (luma and chroma) in Main
profile.

16 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=b52fcccecd715556ef1606815d21f7c8

ISO/IEC 23094-3:2022(E)

Purpose: Check that the decoder can properly decode bitstreams in which all planes (luma and chroma)
are processed in Main profile.

6.6.2.60 Test bitstream ECS-2
Specification: Streams with processing without data in enhancement layer in Main profile.
Functional stage: Test the decoding process without data in the enhancement layer in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which no data is signaled in the
gnhancement layer in Main profile.

4.6.2.61 Test bitstream HDUD-1

Specification: Streams with 2-bits of user data enabled and residuals sub-layer, ¢ disabled [in Main
drofile.

Hunctional stage: Test the decoding and extraction process of user data in Maitl profile.

Hurpose: Check that the decoder can properly decode and extract the user data of bitstreams {n which
Z-bits of user data are used and residuals sub-layer 1 is disabled in Main profile.

4.6.2.62 Test bitstream HDUD-2
Specification: Streams with 2-bits of user data enabled andresiduals sub-layer 1 enabled in Main profile.
Hunctional stage: Test the decoding and extraction process of user data in Main profile.

Hurpose: Check that the decoder can properly de€ode and extract the user data of bitstreams {n which
-bits of user data are used and residuals sub-layer 1 is enabled in Main profile.

DN

4.6.2.63 Test bitstream HDUD-3

Ypecification: Streams with 6-bits of;tuser data enabled and residuals sub-layer 1 disabled|in Main
drofile.

Hunctional stage: Test the decoding and extraction process of user data in Main profile.

Hurpose: Check that the(decoder can properly decode and extract the user data of bitstreams {n which
g-bits of user data are used and residuals sub-layer 1 is disabled in Main profile.

§.6.2.64 Test bitstream HDUD-4
Specification=Streams with 6-bits of user data enabled and residuals sub-layer 1 enabled in Main profile.

Hunctional stage: Test the decoding and extraction process of user data in Main profile.

Hurpose: Check that the decoder can properly decode and extract the user data of bitstreams {n which
-bItS Of USer data are used and residuals sub-layer 1 1S enabled in Main profile.

6.6.2.65 Test bitstream CONF-1
Specification: Streams with conformance window cropping on the left in Main profile.

Functional stage: Test the decoding process of the conformance cropping window of the width in Main
profile.

Purpose: Check that the decoder can properly decode bitstreams in which the conformance window
cropping on the left is used in Main profile.
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6.6.2.66 Test bitstream CONF-2

Specification: Streams with conformance window cropping on the right in Main profile.

Functional stage: Test the decoding process of the conformance cropping window of the width in Main

profile.

Purpose: Check that the decoder can properly decode bitstreams in which the conformance window
cropping on the right is used in Main profile.

6.6.2.67

Specific

Functionpal stage: Test the decoding process of the conformance cropping window of the height in Mai

profile.

Purpose
croppin

6.6.2.68

Specific

Functiopal stage: Test the decoding process of the conformance cropping window of the height in Mai

profile.

Purpose
croppin

6.6.2.69

Specific

Functiopal stage: Test the decoding process.ef the colour format in Main profile.

Purpose
format i

6.6.2.7(

Specific

Functionpal stage: Test the decoding process of the colour format in Main profile.

Purpose
used in

6.7 Nq

Legend:

Test bitstream CONF-3

htion: Streams with conformance window cropping on the top in Main profile.

—

: Check that the decoder can properly decode bitstreams in which the conformance windoy
b on the top is used in Main profile.

Test bitstream CONF-4

hition: Streams with conformance window cropping on the bottein in Main profile.

—

: Check that the decoder can properly decode bitstreams in which the conformance windoy
b on the bottom is used in Main profile.

Test bitstream CST-1

ition: Streams with monochrome colour-format in Main profile.

: Check that the decoder can properly decode bitstreams in which the monochrome colour
5 used in Main profile.

Test bitstream CST-2

ition: Streams with'4:2:0 colour format in Main profile.

: Check'that the decoder can properly decode bitstreams in which the 4:2:0 colour format is
Main profile.

ormative test suites for ISU/IEC 25094-2

X - Bitstream is for static and dynamic test
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Table 1 — Bitstreams for Main profile

= 27
Sub category E © 52
- s - - > )
Categories (if applicable) Description Bitstream File name z 3 5 5
= EE
. . 21&
Tool set Tool set of Main profile MP_SET-1 MP_SET-1_v-nova_v03 X 31 50
Transform T ddirectionatdecomposi—rT TTT 03 T2 9| so
ransform type tion transform - ~1_v-nova_v 31
Transform R BUA
type Transform kernel size <52l/1&
Transform type change |changed from 4x4, to 2x2,|TT-2 TT-2_v-nova_v02 X(]’ 31 50
and to 4x4 .
P2 d
Nearest UPS-1 UPS-1_v-nova_v03 (bb‘ X 2'311& 50
o .
NJ
Bilinear UPS-2 UPS-Z_v-novaOéb x| A so
s .
. Cubic UPs-3 UPS-3 @{_vos x | 28] so
Upsampling kernel \\ 3.1
Upsamplin \
P ping Modified cubic UPS-4 {é?_v-nova_v03 X 2'311& 50
Adaptive cubic 6\ N 2.1&
(coefficients: 3 048, 5 144, UPS-5 UPS-5_v-nova_v03 X 3.1 50
4144,1 048) (\Q
; ; \ V4
Upsampling kernel Nearest change(_i 'Fo cublc_ PQ6 UPS-6_v-nova_v02 X 2.1& 50
change changed to modified cubic A 3.1
D
Default method, value: 0 Q:EUANT-H QUANT-1-1_v-novav03 | X 2'311& 50
O\ .
\\
Default method, vali&% QUANT-1-2 | QUANT-1-2_v-nova v03 | X 2'311& 50
O
Default method&lue: 64 QUANT-1-3 QUANT-1-3_v-nova_v03 X 2'311& 50
- Dequantization offset Fay :
Quantization mode " W hod 21
COHS‘,"‘{ff ethod, QUANT-1-4 | QUANT-1-4v-novavod | x | 2r& | so
valu‘e.‘@) 3.1
C ns\})ffset method, value: 214
4(0C} ’ "l QUANT-1-5 QUANT-1-5_v-nova_v03 X 3 1 50
(§§g“5t'°ffset method, value:| qUANT1-6 | QUANT-1-6 vnovavos | x | %L8| 50
Temporal step width modi- 5 1 o 2.1&
O . fier, value: 10 QUANT-2-1 | QUANT-2-1_v-nova_v03 X 31 50
Tem :btep width |Temporal step width modi- 214
Sdifier fier, value: 20 QUANT-2-2 QUANT-2-2_v-nova_v03 X 31 50
O Temporal step width modi- . P 214
‘ & fier, value: 30 QUANT-2-3 | QUANT-2-3_v-nova_v03 X 31 50
\ - :
Chroma step width multi- 2.1&
§ plier, value: 15 QUANT-3-1 | QUANT-3-1_v-nova_v05 X 31 50
&?\ Chroma step width Chroma step width multi- QUANT-3-2 | QUANT-3-2_v-nova v05 X 214 50
% multiplier plier, value: 35 3.1
Chroma step width multi- 21&
plier, value: 45 QUANT-3-3 QUANT-3-3_v-nova_v05 X 31 50
Mode 1: both default QUANT-4-1 | QUANT-4-1_v-novav03 | X 2'311& 50
Mode 2: same and custom | QUANT-4-2 | QUANT-4-2_v-nova v03 | X 2'311& 50
Quantization matrix |Mode 3: sub-layer 2 custom | QUANT-4-3 | QUANT-4-3_v-nova_v03 X 2'311& 50
Mode 4: sub-layer 1 custom | QUANT-4-4 | QUANT-4-4_v-nova_v03 | X 2'311& 50
Mode 5: different and QUANT-4-5 | QUANT-4-5v-novavo3d | X |21&| 50
custom 31
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Table 1 (continued)
2 )
$| 5 | £8
. Sub category - . . = o 59
Categories (if applicable) Description Bitstream File name z 3 £ 5
Step width sub-layer 2, 21&
value: 16 QUANT-5-1 QUANT-5-1_v-nova_v03 X 31 50
Qrpr\ width sub-layer 2 218
value: 800 QUANT-5-2 QUANT-5-Z_v-nova_vU3 X 31 !:»(U1
. (4
. Step width sub-layer 2, 21&
Step width sub-layer 2 value: 1000 QUANT-5-3 QUANT-5-3_v-nova_v03 X 31 (.’Qk
Step width sub-layer 2, 2.99 I
value: 2 000 QUANT-5-4 | QUANT-5-4_v-nova_v03 X | b’{(‘l 50
. \¥
Step width sub-layer 2, 21&
value: 3 000 QUANT-5-5 | QUANT-5-5_v-nova_v03 @ 31 50
Change of dequantization V. 21&
offset mode & value QUANT-6-1 | QUANT-6-1_v-nova ?(/ X 3.1 50
C?fange ofddequarlltization QUANT-6-2 | QUANT-6-2_v-n S ;\)2 X 2.11& 50
Quantization configura- | Offset mode & value 3.
tion change i ati
g Change of quantization | oANT.6.3 | QUANT- 63 \nova voz | x [Z&] 5o
matrix 3.1
Change of sub-layers 1 and 21&
2 step widths QUANT-6-4 A@ 6-4_v-nova_v02 X 31 50
Temporal prediction Off ZMTP-1 \\\YZMTP-l_V-nova_vO3 X 2'311& 50
Temporal prediction 4 \\..
Tem?"?'al Temporal prediction On ZMT@ ZMTP-2_v-nova_v03 X 21& 50
predictipn SO 31
Temporal prediction |Temporal prediction Off, : o 21&
change switched On, switched Off .QXMTP 3 ZMTP-3_v-nova_v02 X 3.1 50
Temporal tile predictionQ\ RS-1 RS-1 v-nova v03 X 21& 50
Temporalltile Off xo B B 3.1
redictipn
P Temporal tile pre‘@“’“ RS-2 RS-2_v-nova_v03 x | Z& 50
On 3.1
N\
Predicted.regléuals Off PR-1 PR-1_v-nova_v03 X 2'311& 50
Predict¢d . :
residualls N
Prd residuals On PR-2 PR-2_v-nova_v03 X 2:9)11& 50
C. .
. 21&
C’L’-l filter Off L1D-1 L1D-1_v-nova_v03 X 31 50
L-1 filtgr \('Q :
G5 |LAfilteron L1D-2 L1D-2_v-nova_v03 x | 5% so
f\/ Tl 21&
iling Off TD-1 TD-1_v-nova_v03 X 31 50
é\) Tiling size 512x256 TD-2 TD-2_v-nova_v03 X 2'311& 50
A ?‘ Default size -
Tiling %\ Tiling size 1 024x512 TD-3 TD-3_v-nova_v03 x | 5% s0
. . 21&
Tiling size 256x256 TD-4 TD-4_v-nova_v03 X 31 50
Custom size
Tiling size 1 024x1 024 TD-5 TD-5_v-nova_v03 X 2'311& 50
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Table 1 (continued)
= 2%
S| 5 | E2
Categories S_ub category Description Bitstream File name & > o2
(if applicable) = 2 £ 5
‘T g E
= ~
Level 1: 0 (none) 21&
SD-1 SD-1_v-nova_v03 X 3.1 50
Level 2: 0 (none)
Level 1: 0 (none) 718
SD-2 SD-2_v-nova_v03 X 31 50
Level 2: 2 (2D)
Level 1: 1 (1D) 2.1&
Scaling mode SD-3 SD-3_v-nova_v03 X 3.1 50
Level 2: 1 (1D)
Level 1: 1 (1D) 2.1 &
SD-4 SD-4_v-nova_v03 X 3.1 50
Level 2: 2 (2D)
Level 1: 2 (2D) 2.1&
SD-5 SD-5_v-povalv03 X 3.1 50
Level 2: 2 (2D)
Base 8 bit, levell_depth_flag Off RBD-1 RBDB-1/v-nova_v03 X 2'311& 50
enhancement 10 bit or 214
higher levell_depth_flag On RBD-2 RBD-2_v-nova_v03 X ; 50
Relative bit 3.1
depth . 214
Base 10 bit, levell_depth_flag Off RBD<3 RBD-3_v-nova_v03 X 3 1 50
enhancement 12 bit or 214
higher levell_depth_flag On RBD-4 RBD-4_v-nova_v03 X 3 1 50
Process luma & chromé& ECS-1 ECS-1_v-nova_v05 X 2.1& 50
planes (planes_type = 1) 3.1
Enhancement
No enhancement data ECS-2 ECS-2_v-nova_v02 X 2'311& 50
User data 2-bits, residuals 21&
sub-layer #Off HDUD-1 HDUD-1_v-nova_v03 X 31 50
2-bits - -
User.data 2-bits, residuals HDUD-2 HDUD-2_v-nova_v03 X 21& 50
sub-layer 1 On 3.1
User data 8} d 6-bi idual 214
ser data 6-bits, residuals .
stb-layer 1 Off HDUD-3 HDUD-3_v-nova_v03 X 31 50
6-bits - -
User data 2-bits, residuals HDUD-4 HDUD-4_v-nova_v03 X 21& 50
sub-layer 1 On 3.1
conf_win_left_offset CONF-1 CONF-1_v-nova_v03 X 2'311& 50
Cropping of width
conf win_right_offset CONF-2 CONF-2_v-nova_v03 X 2'311& 50
Conformance .
window 218
conf win_top_offset CONF-3 CONF-3_v-nova_v03 X 3 1 50
Cropping of height
conf_win_bottom_offset CONF-4 CONF-4_v-nova_v03 X 2'311& 50
2.1&
Color format: monochrome CST-1 CST-1_v-nova_v03 X ' 50
hroma sam- o
ling type
Pangyp Color format: 4:2:0 CST-2 CST-2_v-nova_v03 x | A5 s

7 Reference software description

7.1 General

The LCEVC Test Model (LTM) is implemented in C++ programming language in accordance with
ISO/IEC 14882.
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