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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the ISO/

IEC Direct

ISO and IH
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claimed p4
received n
are cautio
database

ves, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

C draw attention to the possibility that the implementation of this documentymay involve the
patent(s). ISO and IEC take no position concerning the evidence, validity or@applicability of any
tent rights in respect thereof. As of the date of publication of this document,"ISO and IEC had not

btice of (a) patent(s) which may be required to implement this document;;However, im
ned that this may not represent the latest information, which may bé gbtained from
hvailable at www.iso.org/patents and https://patents.iec.ch. 1ISO"and IEC shall n

responsible for identifying any or all such patent rights.
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name used in this document is information given for the~convenience of users an
an endorsement.

lanation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformity assessment, as well as informationidbout ISO's adherence to the W

Organization (WTO) principles in the Technical Barriers todrade (TBT) see www.iso.org/iso/forej
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t be held
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see www.iec.ch/understanding-standards.

This doc

ment was prepared by Joint Technical>,Committee ISO/IEC JTC 1, Information

Subcommiftee SC 29, Coding of audio, picture, multimedia and hypermedia information, in collabor
ITU-T Study Group 16 (as Rec. ITU-T H.266.1).

This secopd edition cancels and replaces~the first edition (ISO/IEC 23090-15:2022), which
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body. A
www.iec.c

 revised.

hanges are as follows:

bn of bitstreams for the'12-bit and 16-bit profiles that were added in ISO/IEC 23090-3:2
parts in the ISO/IEC 23090 series can be found on the ISO and IEC websites.

ack or questions on this document should be directed to the user’s national
complete\rlisting of these bodies can be found at www.iso.org/members,

technology,
ation with

has been

022.

standards
html and

h/natienal-committees.
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Information technology — Coded representation of
immersive media —

Part 15:
Conformance testing for versatile video coding

1 Scop

This document specifies a set of tests and procedures designed to indicate whether enceders o

meet ther

2 Nornmative references

The follow|
requireme
the latest ¢

Rec. ITU-T
Part 3: Ver.

Rec. ITU-T
Part 16: R¢
3 Term

For the p

it
and the following apply.

ISO and IE
ISO Or

IEC El

3.1
bitstream
sequence
conformarn

A9~

bquirements specified in Rec. ITU-T H.266 | ISO/IEC 23090-3.

ing documents are referred to in the text in such a way that sonie’or all of their content ¢
nts of this document. For dated references, only the editionited applies. For undated
dition of the referenced document (including any amendments) applies.

H.266 | ISO/IEC 23090-3:2022, Information technology'= Coded representation of immers
batile video coding

H.266.2 | ISO/IEC 23090-16, Information technology — Coded representation of immersi
ference software for versatile video coding

s and definitions

poses of this document, the terms and definitions given in Rec. ITU-T H.266 | ISO/IE

line browsing platfoxm: available at https://www.iso.org/obp

bctropedia: available at https://www.electropedia.org/

bf bits—thiat conforms to specified syntax requirements or sequence of bits to be
cete.such syntax requirements

C maintain terminology,databases for use in standardization at the following addresse$:

I decoders

onstitutes
references,

ive media-

ve media -

C 23090-3

tested for

3.2
decoder

embodiment of a specified decoding process or process to be tested for conformance to such a decoding

process sp

3.3
encoder
embodime

ecification

nt of a process that produces a bitstream (3.1)

© ISO/IEC 2024 - All rights reserved
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3.4

reference software decoder

particular decoder (3.2) provided as a software package for use as an example available for study, as
a potential starting basis for the development of other decoders, as a way of testing bitstreams (3.1) for
conformance to a decoding process specification, or as a reference for comparison with the behaviour of
other decoders

3.5

reference software encoder

particular encoder (3.3) provided as a software package for use as an example available for study, as a
potential starting basis for the development of other encoders, or as a reference for comparison with the
behaviour of other encoders

3.6
VVCv1 togls
coding too]s included in the Multilayer Main 10 4:4:4 profile of versatile video coding (VVQ)

Note 1 to entry: Specified in Rec. ITU-T H.266 | ISO/IEC 23090-3.

3.7
VVCv2 togls
EPP, ERRC| PRRC, ETSRC, and RLSCP coding tools added in the VVC operation range extensions

Note 1 to entry: Specified in Rec. ITU-T H.266 | ISO/IEC 23090-3:2022.

4 Abbreviated terms

AFF Affine motion model

ALF Adaptive loop filter

AMVP Adaptive motion vector prediction
AMVR Adaptive motion vector resolution
BDOF Bi-directional optical flow

BCW Bi-predictive with CU.weights

CABAC context-adaptive binary arithmetic coding
CCALF Cross-component ALF

CCLM Crossscomponent linear model

CIIp Goembined inter/intra prediction

CST Chroma separate tree

CTC Common test conditions

DCT Discrete cosine transform

DMVR Decoder-side motion vector refinement
DPB Decoded picture buffer

DQ Dependent quantization

DST Discrete sine transform

© ISO/IEC 2024 - All rights reserved
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EPP
ERRC
ETSRC
FTP
GPM
IBC
ISP
JCCR
LENST
LMCS
MIP
MMVD
MPM
MRL
MTS
MVCOMP
MVD
NUT
PDPC
PERP
PROF
PRRC
RA
RLSCP
RPR
RRC
SAD
SAO
SBT
scc
SDH

ISO/IEC 23090-15:2024(en)

Extended precision processing

Extended regular residual coding
Extended transform skip residual coding
File transfer protocol

Geometric partitioning mode

Intra block copy mode

Intra sub-partitioning

Joint coding of chroma residuals

Low frequency non-separable transform
Luma mapping with chroma scaling

Matrix based intra prediction

Merge with MVD

Most probable mode

Multiple reference line

Multi transform selection

Motion vector compression

Motion vector difference

NAL unit type

Position-dependent (intra)prediction combination
Padded equirectangular projection
Prediction refinement using optical flow
Persistent regular residual coding
Randomtaccess

Reversed last significant coefficient position

Reference picture resampling

Regular residual coding
Sum of absolute differences
Sampled adaptive offset
Sub-block transform
Screen content coding

Sign data hiding

© ISO/IEC 2024 - All rights reserved
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SbTMVP Sub-block-based temporal motion vector prediction

SMVD Symmetric MVD

TMVP Temporal motion vector prediction

VVvC Versatile video coding

WP Weighted prediction

WPP Wavefront parallel processing

5 Conventions

The conventions in Clause 5 of Rec. ITU-T H.266 | ISO/IEC 23090-3:2022 apply.

6 Conf¢ormance testing for ITU-T H.266 | ISO/IEC 23090-3

6.1 Genral

The confor
.org/iso-ie

mance testing data for Rec. ITU-T H.266 | ISO/IEC 23090-3 is@vailable at: https://stajndards.iso
£/23090/-15/ed-2/en/

ms as well
electronic
H.266.2 |

The following subclauses specify normative tests for verifying conformance of video bitstrea
as decodeys. Those normative tests make use of test data (bitstféam test suites) provided as an
attachment to this document and the reference software.decoder specified in Rec. ITU-T
ISO/IEC 23090-16.

6.2 Bitsftream conformance

Bitstream
H.266 | IS(

conformance for Rec. ITU-T H.266 | ISO/IEC 23090-3 is specified by Clause C.4 of
/1IEC 23090-3:2022.

Rec. ITU-T

6.3 Decpder conformance

Decoder c(
ISO/IEC 23

nformance for Rec. ITU-T\H:266 | ISO/IEC 23090-3 is specified by Clause C.5 of Rec. IT]
090-3:2022.

J-T H.266 |

6.4 Proc¢edure to testbitstreams

A bitstrea
normative
by transm

n that is elaimed to conform to Rec. ITU-T H.266 | ISO/IEC 23090-3 shall pass the
test. This test should not be applied to bitstreams that are known to contain errors
ssions-as-such errors are highly likely to result in bitstreams that lack conformance to

following
ntroduced
Rec. ITU-T

H.266 | ISQ/IEC 23090-3.

The bitstreammrundertestshattbedecoded by processing it with the eference software decoderspecified in
Rec. ITU-T H.266.2 | ISO/IEC 23090-16. When processed by the reference software decoder, the bitstream
shall not cause any error or non-conformance messages to be reported by the reference software decoder.
When the bitstream under test contains decoded picture hash SEI messages, the hash values signalled in the
decoded picture hash SEI messages in the bitstream shall match those calculated by the reference software
decoder.

Successfully passing this test provides only a strong presumption that the bitstream under test does indeed
meet all the requirements specified in Rec. ITU-T H.266 | ISO/IEC 23090-3 that are tested by the reference
software decoder.

Additional tests may be necessary to more thoroughly check that the bitstream properly meets all the
requirements specified in Rec. ITU-T H.266 | ISO/IEC 23090-3, including hypothetical reference decoder

© ISO/IEC 2024 - All rights reserved
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(HRD) conformance (based on Annexes C and D). Such complementary tests may be performed using other
video bitstream verifiers that perform more complete tests than those implemented by the reference
software decoder.

Rec. ITU-T H.266 | ISO/IEC 23090-3 contains several informative recommendations that are not an integral
part of that Recommendation | 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 the 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 Rec. ITU-T H.266 | ISO/IEC 23090-3.

A bitstream verifier may not necessarily perform all stages of the decoding process specified in Rec. ITU-T
H.266 | ISP/TEC 23090-3 1n order to verily bitstream correctness. Many tests can be periormed| on syntax
elements ih a state prior to their use in some processing stages.

6.5 Proc¢edure to test decoder conformance

6.5.1 Conformance bitstreams

A bitstreain that conforms to Rec. ITU-T H.266 | ISO/IEC 23090-3 has values.of igeneral_profile_idc, general _
tier_flag, and general_level_idc corresponding to a set of specified constraints on a bitstream fpr which a
decoder cdnforming to a corresponding specified profile, tier, and level is\réquired in Annex A of[Rec. ITU-T
H.266 | ISQ/IEC 23090-3:2022 to properly perform the decoding progess.

6.5.2 Contents of the bitstream file

The associpted conformance testing bitstreams are includedwith this document as an electronic aftachment.
The followjing information is included in a single zipped file for each such bitstream.

— *bit - pitstream (provided for all bitstreams)

— *txt-|description (provided for all bitstreams)

— *yuwv.pd5 - MD5 checksum of the complete decoded yuv file (provided for all bitstreams)
— *md5}- MD5 checksum of the bitstream file (provided for all bitstreams)

— *opl -Joutput picture log (provided for all bitstreams)

— *.cfg -|config file used to generate bitstream with VTM encoder software (not provided for all Bitstreams,
not applicable if a VTM 'encoder release version was not used)

6.5.3 Rdquirementson output of the decoding process and timing

Two classds of decoder conformance are specified:

— outpuf exder conformance; and

— output timing conformance.

The output of the decoding process is specified in Clause 8 and Annex C of Rec. ITU-T H.266 |
ISO/IEC 23090-3:2022.

For output order conformance, it is a requirement that all of the cropped decoded pictures specified for
output in Annex C of Rec. ITU-T H.266 | ISO/IEC 23090-3:2022 shall be output by a conforming decoder in the
specified order and that the values of the decoded samples of the cropped decoded pictures that are output
shall be (exactly equal to) the values specified in Clause 8 of Rec. ITU-T H.266 | ISO/IEC 23090-3:2022.

© ISO/IEC 2024 - All rights reserved
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For output timing conformance, it is a requirement that a conforming decoder shall also output the
cropped decoded pictures at the picture rates and times specified in Annex C of Rec. ITU-T H.266 |
ISO/IEC 23090-3:2022.

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

6.5.4 Static tests for output order conformance

Static tests of a video decoder require testing of the samples of the cropped decoded pictures that are output
from the decoder and can be accomplished when the decoded samples at the output of the decoding process
are available. It may not be possible to perform this type of test with a production decoder (due to the lack
of an appropriate accessible interface in the design at which to perform the test) In such a case this test

should be performed by the manufacturer during the design and development phase. Static tést
for testing|the decoding process.

The pictures that are output by the decoder under test are checked to ensure that the following req
are fulfilled:

are o

The cj
order

The v§
shall

To assist
cropped d
picture log
bitstreams;
decoding 1

6.5.5 Dy

Dynamic t
and that th
and Anney
operate ac
the CPB an
bitstream

The dynan
decoder, a
and to che
display pr

The cropped decoded pictures that are output by the decoder under test shall)correspond to

put by the reference software decoder.

hs those that are output by the reference software decoder.

1lues of the samples of the cropped decoded pictures thatare output by the decoder
e identical to those that are output by the reference software decoder.

rith the checking of the decoding process and the\cropped decoded pictures, hash val
ecoded pictures that are output by conforming decoders are provided in a correspond
file for each test bitstream that is used in thespecified conformance tests, and most o
also contain decoded picture hash SEI messages that may be used for checking the res
rocess of the decoder under test.

namic tests for output timing conformance

bsts are applied to check that all the decoded samples of the cropped decoded pictures
e timing of the output of the:decoder's decoded samples conforms to the specifications

C of Rec. ITU-T H.266.DISO/IEC 23090-3:2022, and to verify that the decoder und
cording to bitstream.flow characteristics prescribed by the specified HRD models (as s
d DPB specificationiin Annex C of Rec. ITU-T H.266 | ISO/IEC 23090-3:2022) when the
hre delivered atthe proper rate.

hic test is_ often easier to perform on a complete decoding system, which may include
video deCader and a display process. It may be possible to record the output of the displ

bcess./However, since the display process is not within the normative scope of Rec. I']

s are used

uirements

those that

opped decoded pictures that are output by the decoder undet/test shall be output in the same

under test

les for the
ing output
Fthese test
ults of the

are output
of Clause 8
br test can
becified by
bits of the

a systems
ay process

ck that-display order and timing of the cropped decoded pictures are correct at the output of the

U-T H.266

| 1SO/IEC

P3090-3, there may be cases where the output of the display process differs in timin

g 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 output of the cropped decoded pictures shall be correct.

If buffering period and picture timing SEI messages are included in the test bitstream, HRD conformance
shall be verified using the values of nal_initial_cpb_removal_delay, nal_initial_cpb_removal_offset, au_cpb_
removal_delay_minus1 and pic_dpb_output_delay that are included in the bitstream.

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

— fixed_pic_rate_general_flag[ i ] shall be inferred to be equal to 1.

© ISO/IEC 2024 - All rights reserved
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low_delay_hrd_flag[ i ] shall be inferred to be equal to 0.
cbr_flag[ subLayerld ][ j ] shall be inferred to be equal to 0.

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

file for the bitstream. If this is missing, then a frame rate of either 25 or 30000 + 1001 can be inferred.

Table 136 in Rec. ITU-T H.266 | ISO/IEC 23090-3:2022.

With the ahove inferences the HRD shall he operated as follows:

ITU-T H.266 | ISO/IEC 23090-3:2022.

The bit rate of the bitstream shall be inferred to be equal to the maximum value for the level specified in

CPB and DPB sizes shall be inferred to be equal to the maximum value for the level specified in Table 135
in Rec.

— The CPB is filled starting at time t = 0, until it is full, before removal of the first access uait:
that tHe bp_nal_initial_cpb_removal_delay[i][ j ] shall be inferred to be equal to the total:¢PB
divided by the bit rate divided by 90000 (rounded downwards) and bp_vcl_initial_cpb-remov3g
[j ] shall be inferred to be equal to zero.

subse

Using
the DH

6.5.6 Dg

In order for a decoder for a particular profile, tier, and level t6°claim output order conformance to

H.266 | IS(
all the bits
and level ¢

In order fo
H.266 | IS(
and the dy
for testing

Tables 1 th
in the tabl

6.6 Spe

6.6.1 Ge

Some char

The first access unit is removed at time t = bp_nal_initial_cpb_removal_delay[ i ][ j ] +

uent access units are removed at intervals based on the picture distance.

these inferences with the accompanying bitstreams, the CPB witl not overflow or und
B will not overflow.

coder conformance test for a particular profile, tier,;and level

/IEC 23090-3, the decoder shall successfully pdss the static test specified in subclause
treams of the normative test suite specified-for testing decoders of this particular p
pmbination.

r a decoder of a particular profile, tier,,and level to claim output timing conformance to
/IEC 23090-3, the decoder shall suecessfully pass both the static test specified in subc

his means
buffer size
1_offset[ 1]

0000 and

brflow and

Rec. ITU-T
6.5.4 with
rofile, tier,

Rec. ITU-T
lause 6.5.4

hamic test specified in subclause 6.5.5 with all the bitstreams of the normative test suit
decoders of this particular profile, tier, and level.

rough 19 specify the normative test suites. The profile, tier, and level combinations arg
s or in the .txt file associated with the bitstream.

Cification of thetest bitstreams

neral

hceteristies of each bitstream are described in this clause.

e specified

described

6.6.2 Te

stbitstreams - Coding tools for Main 10 profile with 4:2:0 chroma format and 10 bit depth

6.6.2.1 Chroma separate tree (CST)

6.6.2.1.1

Test bitstream CST_A

Specification: All pictures are coded in I slices with CST enabled. CST is tested with all possible luma and
chroma block sizes, and luma-chroma block size combinations (e.g., luma block size is larger than, equal to,

or smaller

than the corresponding chroma block size).

Functional stage: Reconstruction process.

Purpose: Check that the decoder can properly decode slices with CST enabled.

© ISO/IEC 2024 - All rights reserved
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6.6.2.2 Dependent quantization (DQ)

6.6.2.2.1

Specificat

Test bitstream DQ_A

ion: The bitstream consists of three CVSs, with the following properties:

are disabled, and MTS and LFNST are disabled.

are disabled, and MTS (for intra) and LFNST are enabled.

The first CVS uses dependent quantization for all pictures, all non-related features (inter tools, ALF, ...)

The second CVS uses dependent quantization for all pictures, all non-related features (inter tools, ALF, ...)

The third CVS exercises a picture-level selection between dependent quantization, sign data hiding, and

standd
LFNST

Functiond

Purpose:

6.6.2.2.2
Specificat]

The fi
are dif

The se
are dis

The th
standa
LFNST

Functiond

Purpose:

6.6.2.3 ¢

6.6.2.3.1

Specificat]
properties
POCO:

POC1:

rd quantization, all non-related features (inter tools, ALF, ...) are disabled, and MTS (ioy
are enabled.

1 stage: Dependent quantization.

Check that the decoder can properly decode slices with DQ enabled.

Test bitstream DQ_B

ion: The bitstream consists of three CVSs of resolution 1920 x 1080; with the following |

abled, and MTS and LFNST are disabled.

cond CVS uses dependent quantization for all picturés, all non-related features (inter to
abled, and MTS (for intra) and LFNST are enabled.

rd quantization, all non-related features (inter tools, ALF, ...) are disabled, and MTS (foy
are enabled.

1 stage: Dependent quantization.

Check that the decoder can properly decode slices with DQ enabled.
[ross-component linear'model (CCLM)

Test bitstream CELM_A

ion: The bitstream exercises corner cases for coding structures using CCLM with the

Chroma.CU size is 64x64.

Firstsplit of CU is horizontal, i.e. CU size is 64x32.

intra) and

broperties:

st CVS uses dependent quantization for all pictures, all nen-related features (inter tog¢ls, ALF, ...)

bls, ALF, ...)

ird CVS exercises a picture-level selection betiveen dependent quantization, sign data lhiding, and

intra) and

following

POC2:
POC3:
POC4:
POC5:
POC6:

First split of CU is quad, i.e. CU size is 32x32.

First and second split of CU are horizontal and vertical, respectively.

First split of CU is vertical or ternary, i.e. none of condition is satisfied for CCLM.
CU size is 64x64 and ISP is enabled.

First luma split is something else than quad.

Functional stage: Intra prediction.

Purpose: Check that the decoder can properly decode slices with CCLM enabled.

© ISO/IEC 2024 - All rights reserved
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6.6.2.4 Multiple transform set (MTS)

6.6.2.4.1 Test bitstream MTS_A

Specification: The bitstream exercises the following transform features:

Istpart

Explicitintra MTS on and explicitinter MTS off with low frequency non-separable transform (LFNST)
disabled.

Include all test cases for ISP, MIP, luma tree, and CST.

— Implicit MTS on and explicit inter MTS off with LFNST disabled.

[

nfclude all test cases for ISP, MIP, luma tree, and CST.

DCT8, and

— Influde all possible block sizes and partitions (especially for ISP).for all allowable MTS compbinations.

Functional stage: Transform.

Purpose: Check that the decoder can properly decode slices with MTS enabled.

6.6.2.4.2

Test bitstream MTS_B

Specificatiion: The bitstream exercises the followingtransform features:

Istpart

Esplicit intra MTS on and explicit inter MTS off with LENST disabled.

I
I

n[lude all test cases for SBT, single tree and TU-tiling based on maximum transform sizg

nklude all candidates of(explicit MTS, i.e., DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-

DCT8-DCTS.

[

niclude all possible_block sizes and partitions (especially for SBT) where all MTS cor

cdn happen.

2nd pgrt

[
[

(64).
DCT8, and

nhbinations

plicit intra MTS on and explicit inter MTS off with LENST disabled.
n|] {6 all for SRT. sinl | TU-tiline 1 ] : E .

P (64).

Include all possible block sizes and partitions (especially for SBT) where all MTS combinations
can happen.

3rd part

— Implicit MTS on and explicit inter MTS off with LENST disabled.

— Include all test cases for SBT and single tree.

© ISO/IEC 2024 - All rights reserved
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— Include all possible block sizes and partitions (especially for SBT) where all MTS combinations
can happen.

— 4th part

In

Explicit intra MTS on and explicit inter MTS on with LENST disabled.

clude all test cases for SBT and single tree.

can happen.

Functional stage: Transform.

Purpose:
6.6.2.5

6.6.2.5.1

Specificat]

— Applid

Positi

Functiond

Purpose:

6.6.2.5.2

Specificat]

— Applid

as per

Positi

Functionad

Purpose:

6.6.2.5.3
Specificat]
Functiond

Purpose:

6.6.2.5.4

Adaptive loop filter (ALF)

Include all possible block sizes and partitions (especially for SBT) where all MTS combinations

Check that the decoder can properly decode slices with MTS enabled.

Test bitstream ALF_A
ion: This bitstream uses both ALF and virtual boundary, as follows;
s ALF virtual boundary (VB) at non-CTC CTU sizes (CTU size of64.is used).
pns luma VB at 4 lines (Pos : 60) and chroma VB at 2 lines (Pos): 62) above the CTU heig
1 stage: Adaptive loop filter.

Check that the decoder can properly decode sliceswith ALF enabled.

Test bitstream ALF_B
ion: This bitstream uses both ALF and virtual boundary, as follows:

s ALF virtual boundary (VB) to sequences whose picture height is 1 CTU (CTU size of ]
CTQC).

dns luma VB at 4 lines (Pos : 124} and chroma VB at 2 lines (Pos : 62) above the CTU hei
1 stage: Adaptive loop filter.

Check that the decader can properly decode slices with ALF enabled.

Test bitstream-ALF_C
ion: Bitstréam exercises clipping values of non-linear ALF.

1 stage: Adaptive loop filter.

28 is used

bht.

9

[heck that the decoder can properly decode slices with ALF enabled

Test bitstream ALF_D

Specification: Bitstream uses multiple ALF APSs with LMCS enabled.

Functional stage: Adaptive loop filter.

Purpose: Check that the decoder can properly decode slices with ALF enabled.

© ISO/IEC 2024 - All rights reserved
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6.6.2.6 Affine motion model (AFF)

6.6.2.6.1

Test bitstream AFF_A

Specification: The bitstream enables 6-parameter affine mode by SPS flag. All allowed blocks sizes of
Affine merge mode are exercised multiple times. All allowed blocks sizes of Affine AMVP mode, including
4-parameter and 6-parameter Affine mode, are exercised multiple times. All allowed candidates for Affine
merge mode, including two inherited candidates, four 6-parameter constructed candidates, two 4-parameter
constructed candidates, and zero padding candidate are exercised multiple times. Inheritance of affine
model from top CTU are exercised multiple times. Fallback mode for affine memory bandwidth restriction is
triggered multiple times.

Functional stage: Affine mode inter prndirh’nn

Purpose: Check that the decoder can properly decode slices with affine mode enabled.

6.6.2.6.2 | Test bitstream AFF_B

Specificatiion: The bitstream uses affine mode, with 6-parameter affine mode)disabled by
All allowefl blocks sizes of Affine merge mode are exercised multiple times. Al allowed bloc
4-parametler Affine AMVP mode are exercised multiple times. All allowed candidates for Affine m
including §wo inherited candidates, two 4-parameter constructed candidates, and zero padding
are exerciged multiple times. Inheritance of affine model from top CTU are.ekercised multiple timg

mode for
merge mo

exercised multiple times. All allowed candidates for Affine mergemode, including two inherited ¢

two 4-par
Inheritand
bandwidth

Functionad

Purpose:

q

N

6.6.2.7

6.6.2.7.1
Specificat]
Functiong

Purpose:

6.6.2.7.2

fine memory bandwidth restriction is triggered multiple times. All allowed blocks siz4
e are exercised multiple times. All allowed blocks sizes\of 4-parameter Affine AMVE

ameter constructed candidates, and zero paddifg candidate are exercised mult
e of affine model from top CTU are exercised multiple times. Fallback mode for affin
restriction is triggered multiple times.

1 stage: Affine mode inter prediction.

Check that the decoder can properly decode slices with affine mode enabled.
ub-block-based temporal merging candidates (ShTMVP)

Test bitstream SbTMVP-A
ion: The bitstream usés SbTMVP when affine is disabled.
1 stage: Inter prediction process.

Check that the decoder can properly decode PUs with SbTMVP on and affine off.

Testbitstream SbTMVP_B

SPS flag.
ks sizes of
brge mode,
candidate
s. Fallback
s of Affine
mode are
andidates,
ple times.
e memory

Specificat]

ion;/This bitstream disables Sb TMVP.

Functional stage: Inter prediction process.

Purpose: Check that the decoder can properly decode PUs with SbTMVP off.

© ISO/IEC 2024 - All rights reserved
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6.6.2.8 Adaptive motion vector resolution (AMVR)

6.6.2.8.1

Test bitstream AMVR_A

Specification: The bitstream exercises translational and affine AMVR with different settings. It represents

a concaten

ation of 5 CVSs with the following properties:

motion vector resolution).

motion vector resolution).

The tH
motio}

The fo
vector]

The fi
vecton]

Functiond

Purpose:

6.6.2.8.2
Specificat]
— Transl,

Transl

Transl

this impplies application of the Switchable\Interpolation Filter (SIF).

Affine
Affine

Functiond

Purpose:
6.6.2.9

6.6.2.9.1

Bi-directiomnal optical flow (BDOF)

ird CVS exercises translational AMVR with amvr_precision_idx equal to 0 (1.e., 1/2 [u

resolution).

fth CVS exercises affine AMVR with amvr_precision_idx equal to 1 (i-€5’1 luma sam
resolution).

1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams withh AMVR enabled.

Test bitstream AMVR_B
ion: The bitstream exercises AMVR. It cycles framesby-frame between the following va
ational AMVR with amvr_precision_idx equalto 1 (i.e., 1 luma sample motion vector re
ational AMVR with amvr_precision_idx.equal to 2 (i.e., 4 luma samples motion vector r

ational AMVR with amvr_precision_idx equal to 0 (i.e., 1/2 luma sample motion vector 1

AMVR with amvr_precision_idx equal to 0 (i.e., 1/16 luma sample motion vector resoly
AMVR with amvr_precjsioh_idx equal to 1 (i.e., 1 luma sample motion vector resolutio
1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams with AMVR enabled.

Test bitstream BDOF_A

1 vector resolution). This implies application of the Switchable Interpolation Filter (SIF).

The first CVS exercises translational AMVR with amvr_precision_idx equal to 1 (i.e., 1 luma sample

The second CVS exercises translational AMVR with amvr_precision_idx equal to 2 (i.e., 4 luma samples

na sample

urth CVS exercises affine AMVR with amvr_precision_idx equal to 0 (i.e., 1/16 lumd samjple motion

ble motion

riants:
solution).
esolution).

esolution),

tion).

h).

Specificatlon: bitstream exercises all possible 1mplicit BDUF on/o1T conditions and sub-block usages.

Functional stage: Inter prediction process.

Purpose: Check that the decoder can properly decode CUs with BDOF enabled.

6.6.2.10 Combined intra/inter prediction (CIIP)

6.6.2.10.1

Test bitstream CIIP_A

Specification: The bitstream exercises all possible inter direction, block sizes, and combining weights for CIIP.

Functional stage: Inter prediction process.

© ISO/IEC 2024 - All rights reserved
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Purpose: Check that the decoder can properly decode CUs with CIIP enabled.
6.6.2.11 Merge with MVD (MMVD)

6.6.2.11.1 Test bitstream MMVD_A
Specification: The bitstream uses MMVD with different numbers of MMVD distance entries.

Functional stage: Inter prediction process.

Purpose: Check that the decoder can properly decode bitstreams with merge with MMVD enabled.

6.6.2.12 Bipredictivewith €weightstBeEWp————

6.6.2.12.1| Test bitstream BCW_A

Specificatiion: The bitstream exercises all possible combining weights for BCW.
Functional stage: Inter prediction process.

Purpose: Check that the decoder can properly decode CUs with BCW enabled.

6.6.2.13 Multi-reference line prediction (MRLP)

6.6.2.13.1| Test bitstream MRLP_A

Specificatiion: The bitstream contains all possible combinatiens of extended intra reference ling

s for luma

indicated by intra_luma_ref_idx = {1, 2} and most probable’ modes except the DC, indicated by iptra_luma_

mpm_idx 3{0, 1, 2, 3, 4}. For the CUs at the top border of a.CTU, extended references lines are not
MRL indey is not present in the bitstream. All CTC tools.are enabled.

Functiondl stage: Intra prediction and mode signalling processes.

Purpose: Test all combinations of reference liné indices and associated MPM signalling with all t

6.6.2.13.2| Test bitstream MRLP_B

Specificatiion: The bitstream contajns all possible combinations of extended intra reference ling
indicated
mpm_idx 3 {0, 1, 2, 3, 4}. For-the CUs at the top border of a CTU, extended references lines are not
MRL indey is not present/in-the bitstream. The following prediction modes have been disabled
and MIP, I

SMVD, and PROF.

Functiondl stage:Intra prediction and mode signalling processes.

y intra_luma_ref_idx = {1, 2} and most probable modes except the DC, indicated by ijtra_luma

1sed in the

ols on.

s for luma

1sed in the
Intra: ISP

ter: SBT, MMV.D; Affine, SubPuMvp, IMV, BCW, BIO, CIIP, GPM, DisFracMMVD, AffineAnjvr, DMVR,

Purpose: Test/all combinations of reference line indices and associated MPM signalling with sp

bcific intra

and inter tools turned off.
6.6.2.14 Intra block copy mode (IBC)

6.6.2.14.1 Test bitstream IBC_A
Specification: This bitstream exercises general IBC features, merge, skip and AMVP modes.
Functional stage: Intra prediction.

Purpose: Check that the decoder can properly decode bitstreams with IBC enabled.

© ISO/IEC 2024 - All rights reserved
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Test bitstream IBC_B

Specification: This bitstream exercises general IBC features, merge, skip and AMVP modes, with BV
predictor size equal to 1 (MaxNumIBCMergeCand=1).

Functional stage: Intra prediction.

Purpose: Check that the decoder can properly decode bitstreams with IBC enabled.

6.6.2.14.3

Test bitstream IBC_C

Specification: This bitstream exercises general IBC features, merge, skip and AMVP modes, with Dual Tree
disabled (DuallTree=0).

Functiond

Purpose:

6.6.2.14.4

Specificat]
disabled.

Functiond

Purpose:

6.6.2.14.5
Specificat]
Functiond

Purpose:

6.6.2.15 Intra sub-partitioning (ISP)

6.6.2.15.1

Specificat]
LFNST ind

Functiond

Purpose:

6.6.2.15.2

1 stage: Intra prediction.

Check that the decoder can properly decode bitstreams with IBC enabled.

Test bitstream IBC_D

ion: This bitstream exercises general IBC features, merge, skip and’ZAMVP modes, W

1 stage: Intra prediction.

Check that the decoder can properly decode bitstreams with IBC enabled.

Test bitstream IBC_E
ion: This bitstream exercises general IBC blocks'with all possible block sizes.
1 stage: Intra prediction.

Check that the decoder can properly decode bitstreams with IBC enabled.

Test bitstream ISP_A

ion: The bitstream contains various combinations of block sizes, ISP split types, intra
ices. It uses an Al cenfiguration and 34 frames with QP 28.

1 stage: Intra prediction.

Check thatthe decoder can properly decode bitstreams with ISP enabled.

Test bitstream ISP_B

1C

rith AMVR

modes and

Specifica

4 Lank) locdad - : i b £1.1 1 H D g 4 aade
ULl TIIT DILSUI TAlIl CUIILAITIS VAT TUUS CUIITUTIIAUIUILS U UTULR SIZTS, 1o SPIIU Ly PTS, It d

LFNST indices. It uses a RA configuration and 161 frames with QP 34.

Functional stage: Intra prediction.

Purpose: Check that the decoder can properly decode bitstreams with ISP enabled.

© ISO/IEC 2024 - All rights reserved
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6.6.2.16 Decoder motion vector refinement (DMVR)

6.6.2.16.1 Test bitstream DMVR_A
Specification: This bitstream exercises DMVR with the following features:

— All allowed blocks sizes of DMVR are exercised multiple times.

— Motion vector wraparound is enabled where DMVR uses wrapped around reference samples.

— BCW and explicit weighted biprediction is turned on for luma and chroma components, to test disabling

of DMVR.

— All intpgerdettamotiomr vector combimations are exercised muttipte tinres:
— All fractional delta MV are exercised multiple times.
Functiondl stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstreams with DMVR enabted.

6.6.2.16.2| Test bitstream DMVR_B
Specificatiion: This bitstream exercises DMVR with corner cases of SAD\variations.
Functional stage: Inter prediction process.

Purpose: Check that the decoder can properly decode bitstreams-awith DMVR enabled.
6.6.2.17 $ub-block transform (SBT)

6.6.2.17.1| Test bitstream SBT_A

Specificatiion: The bitstream exercises SVT with all allowed blocks sizes exercised multiple tim

once for egch SBT mode for each allowed CU size).
Functional stage: Transform process.

Purpose: Check that the decoder canproperly decode bitstreams with DMVR enabled.
6.6.2.18 Luma mapping with.chroma scaling (LMCS)

6.6.2.18.1| Test bitstream’LMCS_A

Specificatiion: This-bitstream tests control of LMCS at the slice level, with the picture split into 4

rectanguldr slices:

Functiongl.stage: In-loop filter process.

bs (at least

tiles and 4

Purpose: Check that the decoder can properly decode bitstreams with LMCS enabled.

6.6.2.18.2 Test bitstream LMCS_B

Specification: This bitstream tests control of LMCS at the slice level, with the picture splitinto 8 rectangular

slices, 12 tiles and 2 subpictures.
Functional stage: In-loop filter.

Purpose: Check that the decoder can properly decode bitstreams with LMCS enabled.
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Test bitstream LMCS_C

Specification: This bitstream tests control of LMCS for the entire CVS according to NoLmcsConstraintFlag.

Functional stage: In-loop filter.

Purpose: Check that the decoder can properly decode bitstreams with LMCS enabled.

6.6.2.19 Sign data hiding (SDH)

6.6.2.19.1

Specificat

Test bitstream SDH_A

ion: This bitstream tests SDH on/off control at picture level.

Functiond

Purpose:
6.6.2.20 §
6.6.2.20.1
Specificat]
Functiond

Purpose:

6.6.2.21 Block-based delta pulse code modulation (BDRCM)

6.6.2.21.1
Specificat
Functiond

Purpose:
6.6.2.22 1|

6.6.2.22.1

Specificat]
consists of

First {

1 stage: In-loop filter.

Check that the decoder can properly decode bitstreams with LMCS enabled.
ymmetric motion vector difference (SMVD)

Test bitstream SMVD_A
ion: This bitstream exercises all allowed blocks sizes of SMVDuhode multiple times.
1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams-with SMVD enabled.

Test bitstream BDPCM_A
on: This bitstream exercises BDPCM-ceded block of each possible block size, in both luma a
1 stage: Intra coding.

Check that the decoder can ptoperly decode bitstreams with BDPCM enabled.
Matrix based intra prediction (MIP)

Test bitstream MIP_A

ion: This bitstream exercises MIP in different combinations with other tools. The
three CV¥Ss with the following properties:

intra-
it cont

VS; Foreach M, Nin {4, 8, 16, 32, 64}, the bitstream contains an MxN-luma-intra-block iy
réediction signal is generated by a mip-mode and in which intra_mip_transposed_flag i

nd chroma.

bitstream

which the
s false and

-mode and

in which intra_mip_transposed_flag is true. For each mip-matrix occurring in the spec, the bitstream
contains a luma-intra-block in which the intra-prediction signal is generated by a mip-mode that uses

this m

Third

ip-matrix.

CVS: MIP is enabled, all other intra tools are enabled. Each slice is an intra slice.

Functional stage: Intra coding.

Purpose: Check that the decoder can properly decode bitstreams with MIP enabled.
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Test bitstream MIP_B

Specification: This bitstream exercises MIP with all other CTC tools enabled.

Functional stage: Intra coding.

Purpose: Check that the decoder can properly decode bitstreams with MIP enabled.

6.6.2.23 Low frequency non-separable transform (LFNST)

6.6.2.23.1

Test bitstream LFNST_A

Specification: This bitstream exercises LENST with MTS disabled, as follows:

— Includg all test cases for ISP, MIP, luma tree, and CST with LFNST.

— Includg all sets and candidates of LENST, i.e. 4 sets and 2 candidates per set.

— Includg all possible block sizes and partitions (especially for ISP) where LFNST ¢an be applieq

Functiond

Purpose:

6.6.2.23.2

Specificat]

1 stage: Transform.

Check that the decoder can properly decode bitstreams with LENST enabled.

Test bitstream LFNST_B

ion: This bitstream exercises LFNST with MTS disabled,as follows:

— Includ

all test cases for single tree with LENST.

— Includg all sets and candidates of LENST, i.e. 4 sets and 2 candidates per set.

— Includg all possible block sizes where LENST can‘be applied.

Functiond

Purpose:

6.6.2.23.3

Specificat]
The bitstr¢

— The fi1
— The e
— The th

1 stage: Transform.

Check that the decoder can properly decode bitstreams with LENST enabled.

Test bitstream LFNST_C

ion: This bitstream exercises LFNST and its signalling in different combination with ¢
bam consists of four.CVSs with the following properties:

st CVS enables'\LFNST and explicit MTS; ISP and MIP are enabled.
cond CVS‘enables LFNST and explicit MTS; ISP and MIP are disabled.
ird GVSenables LENST and explicit MTS; ISP is enabled and MIP is disabled.

— The fourth CVS enables LENST and explicit MTS; ISP is disabled and MIP is enabled.

Functional stage: Transform.

Purpose: Check that the decoder can properly decode bitstreams with LENST enabled.

6.6.2.23.4

Test bitstream LFNST_D

ther tools.

Specification: This bitstream exercises LFNST and its signalling in different combination with other tools.
The bitstream consists of four CVSs with the following properties:

— The first CVS enables LENST and explicit MTS; ISP and MIP are enabled.

— The second CVS enables LENST and explicit MTS; ISP and MIP are disabled.
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— The third CVS enables LFNST and explicit MTS; ISP is enabled and MIP is disabled.
— The fourth CVS enables LFNST and explicit MTS; ISP is disabled and MIP is enabled.
Functional stage: Transform.

Purpose: Check that the decoder can properly decode bitstreams with LENST enabled.

6.6.2.24 Transform tool set (MTS_LFNST)

6.6.2.24.1 Test bitstream MTS_LFNST_A

Specification: This bitstream exercises various types of enabling of MTS and LFNST. The bitstream consists

of five par

1st part

s with the following properties:

Esfplicit intra MTS on and explicit inter MTS off (CTC).

In|

D

In|

In[lude all test cases for ISP, MIP, luma tree, and CST.

lude all candidates of explicit MTS, i.e., DCT2-DCT2, DST7-DSTZ, DCT8-DST7, DST7-
[T8-DCTS8.

In[lude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

lude all possible block sizes and partitions (especially for ISP) where all combinations

LENST can happen.

2nd part

Esplicit intra MTS on and explicit inter MTS offwith maximum transform size set to 32.

In

Include all candidates of explicit MTS; i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-

D

In|

LT8-DCTS8.

In[lude all sets and candidateslef LFNST, i.e., 4 sets and 2 candidates per set.

lude all possible block siZes and partitions (especially for ISP) where all combinations

LENST can happen.

3rd part

I

plicit MTS-6n*and explicit inter MTS off.

Include all‘test cases for ISP, MIP, luma tree, and CST.

DCT8, and

bf MTS and

clude all test cases for ISP, MIP, luma tree; CST, and TU-tiling based on maximum transforin size (32).

DCT8, and

bf MTS and

Inclddeall candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-

DCTS8, and

T OO~

Include all sets and candidates of LENST, i.e., 4 sets and 2 candidates per set.

Include all possible block sizes and partitions (especially for ISP) where all combinations of MTS and
LFNST can happen.

4th part

— Implicit MTS on and explicit inter MTS on.

Include all test cases for ISP, MIP, luma tree, and CST.
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DCT8-DCTS.

In

clude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

LFNST can happen.

5th pa

In

rt

Explicit MTS on and explicit inter MTS on.

clude all test cases for ISP, MIP, luma tree, and CST.

D
In

In|
LT

Functiond

Purpose:

6.6.2.24.2

Specificat]
of five par

1st pa
E3

Inklude all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DSTi7-

[T8-DCTS.

[lude all possible block sizes and partitions (especially for ISP) where all combinations
NST can happen.

lude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

1 stage: Transform.

Check that the decoder can properly decode bitstreams with MTS and LFNST enabled.
Test bitstream MTS_LFNST_B
s with the following properties:

't

plicit intra MTS on and explicit inter MTSwoff (CTC).

In|

In
D

In|

In|
ar

2nd ps

Ej
In[1ude all test cases for SBT, single tree, and TU-tiling based on maximum transform siz
clude all candidates of explicit , Le, - , - i - f -

In

lude all test cases for SBT, single tree, and TU-tiling based on maximum transform siz

[lude all candidates of explicitMTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-
[T8-DCTS8.

[lude all possible blogk sizes and partitions (especially for SBT) where all combinatic
d LENST can happen.

lude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

rt

plicit intra MTS on and explicit inter MTS off with maximum transform size set to 32.

Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT8, and

Include all possible block sizes and partitions (especially for ISP) where all combinations of MTS and

DCT8, and

bf MTS and

ion: This bitstream exercises various types of enabling of MTS and LFENST. The bitstream consists

b (64).
DCT8, and

ns of MTS

b (32).

DCT8-DCTS.

In

clude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

and LFNST can happen.

3rd part

— Implicit MTS on and explicit inter MTS off.

DCT8, and

Include all possible block sizes and partitions (especially for SBT) where all combinations of MTS

— Include all test cases for SBT, single tree and TU-tiling based on maximum transform size (64).
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DCT8-DCTS.

Include all sets and candidates of LENST, i.e., 4 sets and 2 candidates per set.

and LFNST can happen.

4th pa

rt

Implicit MTS on and explicit inter MTS on.

Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT8, and

Include all possible block sizes and partitions (especially for SBT) where all combinations of MTS

Include all test cases for SBT, single tree and TU-tiling based on maximum transform size (64).

D

LK

E3

Inklude all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DSTi7-
In[
In

5th part

[ T8-DCTS.
lude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

lude all possible block sizes and partitions (especially for ISP) where all combinations
NST can happen.

plicit MTS on and explicit inter MTS on.

In

In|
D

[

lude all test cases for SBT, single tree and TU-tiling basedon maximum transform size

lude all candidates of explicit MTS, i.e., DCT2-DCF2,-DST7-DST7, DCT8-DST7, DST7-
[T8-DCTS.

ar
Functionad

Purpose:
6.6.2.25 }

6.6.2.25.1
Specificat]
of ph_joint]
video cont|

Functionad

|

Include all possible block sizes and partitionis (especially for SBT) where all combinatig

lude all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.

d LFNST can happen.
1 stage: Transform.

Check that the decoder can properly decode bitstreams with MTS and LFNST enabled.
oint coding of chroma(residuals (JCCR)

Test bitstream JEER_A

ion: Bitstream .exercises all possible JCCR modes. In addition, different combinations
| cber_signoffag and sh_joint_cbcer_qp_offset syntax elements are included in the bitstre
hins thrée)frames at resolution of 416x240.

1 stage: TU reconstruction.

DCT8, and

bf MTS and

(64).
DCT8, and

ns of MTS

for values
am. Coded

Purpose:

hreckthatthedecoder cam property decode Toswith different JCER modes, differe

offsets and different JCCR signs.

6.6.2.25.2

Test bitstream JCCR_B

it JCCR QP

Specification: Bitstream exercises all possible JCCR modes. In addition, different combinations for values
of ph_joint_cbcr_sign_flag and sh_joint_cbcr_qp_offset syntax elements are included in the bitstream. Coded
video contains three frames at resolution of 1920x1080.

Functional stage: TU reconstruction.

Purpose: Check that the decoder can properly decode TUs with different JCCR modes, different JCCR QP
offsets and different JCCR signs.
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Test bitstream JCCR_C

Specification: This bitstream exercises joint chroma residual coding in combination with other tools. The
bitstream consists of two CVSs with the following properties:

— The first CVS uses a random selection of the jointCbCr sign flag, forces the usage of all possible jointCbCr
modes, non-related features (inter tools, ALF, ...) are disabled, MTS, LFNST, LMCS, and DQ are disabled.

— The first CVS uses a random selection of the jointCbCr sign flag, forces the usage of all possible jointCbCr
modes, non-related features (inter tools, ALF, ...) are disabled, MTS (for intra), LFNST, LMCS, and DQ are
enabled.

Functional stage: TU reconstruction.

Purpose:

6.6.2.25.4

Specificat]
bitstream

The fij
modes

The fix
modes
enabld

Functiond

Purpose:

6.6.2.25.5
Specificat]
of ph_joint]
video cont|

Functionad

Purpose:
offsets and

6.6.2.25.6

Specificat]
of ph_joint]
video cont|

Check that the decoder can properly decode TUs with different JCCR modes.

Test bitstream JCCR_D

ion: This bitstream exercises joint chroma residual coding in combinatighywith other
ronsists of two CVSs with the following properties:

st CVS uses a random selection of the jointCbCr sign flag, forces the usage of all possible
, non-related features (inter tools, ALF, ...) are disabled, MTS, LENST, LMCS, and DQ are

st CVS uses a random selection of the jointCbCr sign flag, fofces the usage of all possible
, non-related features (inter tools, ALF, ...) are disabled, MTS (for intra), LFNST, LMCS, {
d.

1 stage: TU reconstruction.

Check that the decoder can properly decode TUs with different JCCR modes.

Test bitstream JCCR_E

ion: Bitstream exercises all possibleJCCR modes. In addition, different combinations
| cber_sign_flag and sh_joint_cbcr-gp_offset syntax elements are included in the bitstre
hins three frames at resolution of 416x240.

1 stage: TU reconstruction;

different JCCR sigiis:

Test bitstream JCCR_F

ion: Bit§tream exercises all possible JCCR modes. In addition, different combinations
| cberSsign_flag and sh_joint_cbcer_qp_offset syntax elements are included in the bitstre
hins'three frames at resolution of 1920x1080.

tools. The
e jointCbCr
disabled.

e jointCbCr
ind DQ are

for values
am. Coded

Check that the decodér can properly decode TUs with different JCCR modes, different JCCR QP

for values
am. Coded

Functional stage: TU reconstruction.

Purpose: Check that the decoder can properly decode TUs with different JCCR modes, different JCCR QP
offsets and different JCCR signs.

6.6.2.26 Temporal motion vector predictor (TMVP)

6.6.2.26.1

Test bitstream TMVP_A

Specification: Bitstream disables TMVP. Uses scaled 'ParkRunning3' test sequence with QP 32 and random
access configuration.
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Functional stage: Motion vector prediction.

Purpose: Check that the decoder can properly decode bitstreams with temporal motion vector prediction
enabled and disabled.

6.6.2.26.2

Test bitstream TMVP_B

Specification: Bitstream enables TMVP. Uses scaled 'ParkRunning3' test sequence with QP 32 and random
access configuration.

Functional stage: Motion vector prediction.

Purpose: Check that the decoder can properly decode bitstreams with temporal motion vector prediction

enabled an

6.6.2.26.3

Specificat]
delay conf

Functiond

Purpose:
enabled an

6.6.2.26.4

Specificat]
configurat]

Functiond

Purpose:
enabled an

6.6.2.27 1]

6.6.2.27.1

Specificat]
buffer and

Functiond

Purpose:

6.6.2.28 ¢

d disabled.

Test bitstream TMVP_C

ion: Bitstream disables TMVP. Uses scaled 'ParkRunning3' test sequence ,with QP 3
guration.

1 stage: Motion vector prediction.

Check that the decoder can properly decode bitstreams with témporal motion vector
d disabled.

Test bitstream TMVP_D

2 and low

prediction

ion: Bitstream enables TMVP. Uses scaled 'ParkRuntiing3' test sequence with QP 32 andl low delay

ion.
1 stage: Motion vector prediction.

Check that the decoder can properly decode bitstreams with temporal motion vector
d disabled.

Motion vector compression (MVCOMP)

Test bitstream MVCOMP.A

ion: This bitstreamtincludes large motion vectors that are stored in the temporal mof
that are later retrieved for motion vector prediction.

1 stage: Interyprédiction.

Check that'the decoder can properly decode bitstreams with large motion vectors.

ampled adaptive offset (SAO)

6.6.2.28.1

Specificat

Test bitstream SAO_A

ion: This bitstream uses SAO with ALF and CCALF disabled.

Functional stage: In-loop filter.

prediction

ion vector

Purpose: Check that the decoder can properly decode bitstreams with various in-loop filter combinations.

6.6.2.28.2

Specificat

Test bitstream SAO_B

ion: This bitstream uses SAO with LMCS disabled.

Functional stage: In-loop filter.
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Purpose: Check that the decoder can properly decode bitstreams with various in-loop filter combinations.

6.6.2.28.3

Specificat

Test bitstream SAO_C

ion: This bitstream uses SAO with ALF, CCALF, and LMCS disabled.

Functional stage: In-loop filter.

Purpose: Check that the decoder can properly decode bitstreams with various in-loop filter combinations.

6.6.2.29 Prediction refinement using optical flow (PROF)

6.6.2.29.1
Specificat]
Functiond

Purpose:

6.6.2.29.2
Specificat]
Functiond

Purpose:
6.6.2.30 1]

6.6.2.30.1

Specificat]
and (3,5).

Functiond

Purpose:

6.6.2.30.2
Specificat]
Functiond

Purpose:

L_A
r_rn

T laidbad DO
ITOSL DUILUICAIII T' NU
ion: This bitstream contains pictures with high rotation motion.
1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams with PROF enabled-

Test bitstream PROF_B
ion: The bitstream contains pictures with high zoom and rotatieri motion.
1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams-with PROF enabled.
Deblocking (DEBLOCKING)

Test bitstream DEBLOCKING_A
ion: This bitstream has luma deblocking filters of lengths (7,7), (7,5), (5,7), (7.3), (3,7),

1 stage: In-loop filter.

Check that the decoder canproperly decode bitstreams with deblocking filter enabled.

Test bitstream DEBLOCKING_B
ion: This bitstream has luma deblocking filters of lengths (3,3) and (1,3).
1 stage: In-loop filter.

Check<that the decoder can properly decode bitstreams with deblocking filter enabled.

6.6.2.30.3

(5,5), (5,3)

Test bitstream DEBLOCKING C

Specification: This bitstream tests that luma deblocking is performed on a 4 x 4 deblocking grid and ensures
that constrained weak filter ( 1 + 1) is applied when one of the blocks sharing the edge has size <= 4 samples
in the direction of deblocking.

Functional stage: In-loop filter.

Purpose: Check that the decoder can properly decode bitstreams with deblocking filter enabled.
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Test bitstream DEBLOCKING_E

Specification: Bitstream exercises all luma and chroma deblocking lengths for deblocking of transform and

prediction

block and sub-block boundaries.

Functional stage: In-loop filter.

Purpose: Check that the decoder can properly decode bitstreams with deblocking filter enabled.

6.6.2.30.5

Test bitstream DEBLOCKING_F

Specification: Bitstream exercises deblocking control features luma adaptive deblocking and control of
beta and tc for both luma and chroma.

Functiond

Purpose:

6.6.2.31 Weighted prediction (WP)

6.6.2.31.1

Specificat]
WP have b

Functiond

Purpose:

6.6.2.31.2
Specificat]
Functionag

Purpose:

6.6.2.32 Parallel merge (PMERGE)

6.6.2.32.1

Specificat]
CTBsize 1

Functiond

Purpose:

1 stage: In-loop filter.

Check that the decoder can properly decode bitstreams with deblocking filter enabled.

Test bitstream WP_A

ion: The bitstream was encoded in random access configuration,/The content has fadir
een disabled for pictures with Tid equal to 2.

1 stage: Inter prediction.

Check that the decoder can properly decode bitstreais with weighted prediction enab

Test bitstream WP_B
ion: The bitstream was encoded in low-délay configuration. The content has flashing a
1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams with weighted prediction enab

Test bitstream PMERGE_A

ion: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals to 1
p8x128.

1 stage:Inter prediction.

Check that the decoder can properly decode bitstream with parallel merge control.

1g to black.

ed.

nd fading.

ed.

with luma

6.6.2.32.2

Test bitstream PMERGE_B

Specification: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals to 2 with luma
CTB size 128x128.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstream with parallel merge control.

6.6.2.32.3

Test bitstream PMERGE_C

Specification: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals to 3 with luma
CTB size 128x128.
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Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstream with parallel merge control.

6.6.2.32.4

Test bitstream PMERGE_D

Specification: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals to 4 with luma
CTB size 128x128.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstream with parallel merge control.

6.6.2.32.5

Specificat]
CTBsize 1

Functiond

Purpose:

Test bitstream PMERGE_E

ion: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals‘to 5
p8x128.

1 stage: Inter prediction.

Check that the decoder can properly decode bitstream with parallel sherge control.

6.6.2.33 Intra prediction (IP)

6.6.2.33.1
Specificat]
Functionag

Purpose:

6.6.2.33.2
Specificat]
Functiond

Purpose:
6.6.2.34 1

6.6.2.34.1

Specificat]
where bot
MIP are en

Test bitstream IP_A
ion: The bitstream exercises luminance intra predietion modes.
1 stage: Intra sample prediction.

[est intra sample reconstruction process.

Test bitstream IP_B
ion: Bitstream exercises all the intra prediction modes.
1 stage: Intra sample prediction.

[est intra sample reconstruction process, especially wide angle modes in non-square b
Luma intra predietion mode (MPM)

Test bitstream MPM_A

ion: This bitstream contains MPM candidate for all the sizes of the blocks, i.e. all WxH
h W.and H are equal to one of the following values: {4, 8, 16 or 32}. All intra coding t
abled:

with luma

ocks.

sized TUs,
ols except

Functional stage: Intra prediction.

Purpose: Check that the decoder can properly decode all MPM modes.

6.6.2.35 CTU sizes (CTU, CU)

6.6.2.35.1

Test bitstream CTU_A

Specification: Bitstream exercises all possible CU sizes when maximum CTU size is set to 128x128.

Functional stage: Partitioning.
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Purpose: Check that a decoder can parse and reconstruct correctly when maximum CTU size is set to

128x128.

6.6.2.35.2

Specificat

Test bitstream CTU_B

ion: Bitstream exercises all possible CU sizes when maximum CTU size is set to 64x64.

Functional stage: Partitioning.

Purpose: Check that a decoder can parse and reconstruct correctly when maximum CTU size is set to 64x64.

6.6.2.35.3

Test bitstream CTU_C

Specificat]
Functiond

Purpose:
6.6.2.36

6.6.2.36.1
Specificat]
Functiond

Purpose:

6.6.2.36.2
Specificat]
Functiond

Purpose:

6.6.2.36.3
Specificat]
Functiond

Purpose:

6.6.2.36.4

ion: Bitstream exercises all possible CU sizes when maximum CTU size is set to 32x32.
1 stage: Test the parsing and reconstruction of slices.

Check that a decoder can parse and reconstruct correctly when maximum CTU.size is se
[rees and partitioning (TREE, QTBTT)

Test bitstream TREE_A

ion: This bitstream exercises a range of tree size and depth§ for CTUSize=32.
1 stage: Partitioning.

Check that the decoder can properly decode all partitioning modes.

Test bitstream TREE_B

ion: This bitstream exercises a range of.trée size and depths for CTUSize=64.
1 stage: Partitioning.

Check that the decoder can properly decode all partitioning modes.

Test bitstream TREE_C

ion: This bitstream exercises a range of tree size and depths for CTUSize=128.
1 stage: Partitiening.

Check that the decoder can properly decode all partitioning modes.

Testbitstream QTBTT_A

t to 32x32.

Specificat]

ion:/Bitstream exercises all possible range of CU sizes and depths for QTBTT partitiong.

Functional stage: Test the parsing and reconstruction of slices.

Purpose: Check that a decoder can parse and reconstruct correctly for all exercise range of CU sizes and
depth for QTBTT partitions.
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6.6.2.37 Boundary partition (BOUNDARY)

6.6.2.37.1

Specification: This bitstream tests boundary handling on specific resolution with WidthxHeight, where
Width = 256+8%*n, Height = 256 + 8*m, m and n belong to {0...15}. QT depths for boundary blocks are selected

Test bitstream BOUNDARY_A

as {1, 2, 3,4} with POC = {1, 2, 3, 4}, respectively.

Functional stage: Partitioning.

Purpose: Check that the decoder can properly decode all partitioning modes.

6.6.2.38

ransform (TD A I\IQ)

6.6.2.38.1
Specificat]
Functiond

Purpose:

6.6.2.38.2
Specificat]
Functiona

Purpose:

6.6.2.38.3
Specificat]
Functiong

Purpose:

6.6.2.38.4
Specificat]
Functiond

Purpose:

6.6.2.39 (

Test bitstream TRANS_A
ion: The bitstream has size 64 transform off, LFNST off, and DepQuant off for All Intra
1 stage: Transform.

Check that the decoder can properly decode all transform modes.

Test bitstream TRANS_B
ion: The bitstream has size 64 transform on, LFNST off, aiid DepQuant off for All Intra.
I stage: Transform.

Check that the decoder can properly decode all trar'sform modes.

Test bitstream TRANS_C
ion: The bitstream has size 64 transform off, LFNST off, and DepQuant off for random
1 stage: Transform.

Check that the decoder can properly decode all transform modes.

Test bitstream TRANS_D
ion: The bitstream has size 64 transform on, LENST off, and DepQuant off for random &
1 stage: Transform.

Check thatthe decoder can properly decode all transform modes.

Duantization (QUANT)

jCCess.

ccess.

6.6.2.39.1

Specificat

Test bitstream QUANT_A

ion: This bitstream tests CU level QP adaptation.

Functional stage: Quantization.

Purpose: Check that the decoder can properly decode all quantization modes.

6.6.2.39.2

Specificat

Test bitstream QUANT_B

ion: This bitstream tests CU level QP adaptation.

Functional stage: Quantization.

© ISO/IEC 2024 - All rights reserved
27


https://iecnorm.com/api/?name=70d05f6f26596e7cf16500582002b16a

ISO/IEC 23090-15:2024(en)

Purpose: Check that the decoder can properly decode all quantization modes.

6.6.2.39.3

Test bitstream QUANT_C

Specification: This bitstream uses low QP with transform skip, so that deblocking filtering not used.

Functional stage: Quantization, In-loop filtering.

Purpose: Check that the decoder can properly decode all quantization modes.

6.6.2.39.4

Test bitstream QUANT_D

Specification: Deblocking filtering is forced to be used by setting LoopFilterTcOffset div2Z and

LoopFilter
Functiond

Purpose:

6.6.2.39.5

Specificat]

size, making use of maximal QP offset range.

Functiond

Purpose:

q

N

6.6.2.40

6.6.2.40.1

Specificat]
first one s¢

Functiond

Purpose:

6.6.2.40.2
Specificat]
concatenat
on tempor

Functionad

[cOffset_div2 to 12.
1 stage: Quantization, In-loop filtering.

Check that the decoder can properly decode all quantization modes.

Test bitstream QUANT_E

ion: The bitstream use of local chroma QP offsets. It signals a PPSchroma QP offset list

1 stage: Quantization.

Check that the decoder can parse and use local chromaQP offsets.
caling list (SCALING)

Test bitstream SCALING_A

ion: Bitstream uses scaling list in monochrome mode. Composed of 2 concatenated st
ts scaling lists every 8 frames, the second one sets scaling lists based on temporal ID.

1 stage: Inverse quantization.

Check that decoder can parse'and use scaling list quantization matrices.

Test bitstream SCALING_B

ed streams, The first one sets scaling lists every 8 frames, the second one sets scaling
h1 [D withsps_scaling_matrix_for_Ifnst_disabled_flag OFF.

1 stage~Inverse quantization.

bf maximal

eams. The

ion: The bitstream uses quantization matrices in colour mode for LFNST blocks. Composed of 2

lists based

Purpose:

Check that decoder can parse and use scaling list quantization matrices.

6.6.2.40.3

Test bitstream SCALING_C

Specification: The bitstream sses scaling lists, reuses apsld, sets scaling lists ON and OFF. Uses slices,
varying the scaling list enable flag in slice header.

Functional stage: Inverse quantization.

Purpose: Check that decoder can parse and use scaling list quantization matrices.
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6.6.2.41 Entropy coding (ENTROPY)

6.6.2.41.1

Specificat

Test bitstream ENTROPY_A

ion: This bitstream uses high bitrate for Low Delay P mode, with MIP enabled.

Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.2.41.2

Test bitstream ENTROPY_B

Specification: The bitstream includes all combinations of cabac init flagin slice header (0, 1, absent).

Functiond

Purpose:

6.6.2.41.3
Specificat]
Functiong

Purpose:

1 stage: Entropy coding.

Check that the decoder properly decodes all entropy coding modes.

Test bitstream ENTROPY_C
ion: Bitstream tests CABAC initialization, sweeping QP from 0 to 63:
1 stage: Entropy coding.

Check that the decoder properly decodes all entropy coding modes.

6.6.2.42 Entropy coding (ENTMAINTIER)

6.6.2.42.1

Specificat]
Each CVS

distributia
concatenat

The fi}

The sdg

Test bitstream ENTMAINTIER_A

ion: The bitstream contains 3 independent'CVSs containing one picture, formed from one slice.

contains the maximum number of bits;\given the profile, level and tier, and assun
n of bits between pictures coded at the maximum luma sample rate for the level, at Ley
ed CVSs are as follows:

st picture does not require any GABAC zero words.

cond picture requires one.CABAC zero word.

— The thlird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream i

All 3 pictu
NAL units

Functiond

Purpose:

hing equal
rel 4. The 3

5 padding).

Fes have a very low)subjective quality level due to the artificial nature of these bitstreamns. All VCL

contain almost\(Within 3 bytes worth) of the maximum number of allowed bins, for the
1 stage: Entropy coding.

Checkthat the decoder properly decodes all entropy coding modes.

ir size.

-ENTMAINTIED D

6.6.2.42.2

£ o
OUICAIIl LINTIVISALIN I TI.AN 1)

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4.1. The
3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.

— The second picture requires one CABAC zero word.

— The third picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).
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All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.

Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.2.42.3 Test bitstream ENTMAINTIER_C

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 5. The 3
concatenated CVSs are as follows:

— The fiyst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of thebitstream i padding).

All 3 pictutes have a very low subjective quality level due to the artificial natureofthese bitstreams. All VCL
NAL units fcontain almost (within 3 bytes worth) of the maximum number of allewed bins, for thefir size.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy codinginodes.

6.6.2.42.4| Test bitstream ENTMAINTIER_D

Specificatiion: The bitstream contains 3 independent CVSs containing one picture, formed fron one slice.
Each CVS [contains the maximum number of bits, given the profile, level and tier, and assurhing equal
distributidn of bits between pictures coded at the maximum luma sample rate for the level, at Leyel 5.1. The
3 concaterjated CVSs are as follows:

— The figst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream i padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for thejfir size.

Functiondl stage: Entropy coding.

Purpose: Check thatthe decoder properly decodes all entropy coding modes.

6.6.2.43 Entropy coding (ENTHIGHTIER)

6.6.2.43.1 Test bitstream ENTHIGHTIER_A

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4 for
High tier. The 3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.
— The second picture requires one CABAC zero word.

— Thethird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).
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All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.

Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.2.43.2 Test bitstream ENTHIGHTIER_B

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4.1 for
High tier. The 3 concatenated CVSs are as follows:

— The fiyst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of thebitstream i padding).

All 3 pictutes have a very low subjective quality level due to the artificial natureofthese bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allewed bins, for thefir size.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy codinginodes.

6.6.2.43.3| Test bitstream ENTHIGHTIER_C

Specificatiion: The bitstream contains 3 independent CVSs containing one picture, formed fron one slice.
Each CVS [contains the maximum number of bits, given the profile, level and tier, and assurhing equal
distributign of bits between pictures coded at the maximum luma sample rate for the level, at Level 5 for
High tier. The 3 concatenated CVSs are as follows:

— The figst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream i padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for thejir size.

Functiondl stage: Entropy coding.

Purpose: Check thatthe decoder properly decodes all entropy coding modes.

6.6.2.43.4{ Test bitstream ENTHIGHTIER_D

Specificat'en The hitctroam cantaine 2 indonondont CVUSc rnnfainihg one p}cture' formed flr'erxA one Sllce

T o to Tt Co Co T O I e P et e oy oo Corttart it

Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 5.1 for
High tier. The 3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.
— The second picture requires one CABAC zero word.
— The third picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.
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Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.2.44 All merge modes (MERGE)

6.6.2.44.1

Test bitstream MERGE_A

Specification: This bitstream exercises the maximum number of merge candidates (MaxNumMergeCand) =
1 and Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 0.

Functional stage: Inter prediction.

Purpose:

6.6.2.44.2

Specificat]
2 and Max

Functiond

Purpose:

6.6.2.44.3

Specificat]
3 and Max

Functiond

Purpose:

6.6.2.44.4

Specificat]
4 and Max

Functiond

Purpose:

6.6.2.44.5

Specificat]
5 and Max

Check that the decoder properly decodes all merge modes.

Test bitstream MERGE_B

ion: This bitstream exercises the maximum number of merge candidates (MaxNumMe
mum number of GPM merge candidates (MaxNumGpmMergeCand) = 2.

1 stage: Inter prediction.

Check that the decoder properly decodes all merge modes.

Test bitstream MERGE_C

ion: This bitstream exercises the maximum numbep of'merge candidates (MaxNumMe
mum number of GPM merge candidates (MaxNumGpmMergeCand) = 3.

1 stage: Inter prediction.

Check that the decoder properly decodes.dll merge modes.

Test bitstream MERGE_D

ion: This bitstream exercises thie maximum number of merge candidates (MaxNumMe
mum number of GPM merge(candidates (MaxNumGpmMergeCand) = 4.

1 stage: Inter predictiofi.

Check that the decoder properly decodes all merge modes.

Test bitstreant MERGE_E

ion: Thishitstream exercises the maximum number of merge candidates (MaxNumMe
mumsumber of GPM merge candidates (MaxNumGpmMergeCand) = 5.

Functiond

I'stage: Inter prediction.

'geCand) =

'geCand) =

'geCand) =

'geCand) =

Purpose: Check that the decoder properly decodes all merge modes.

6.6.2.44.6

Test bitstream MERGE_F

Specification: This bitstream exercises the maximum number of merge candidates (MaxNumMergeCand) =
1 and Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 0.

Functional stage: Inter prediction.

Purpose: Check that the decoder properly decodes all merge modes.
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Test bitstream MERGE_G

Specification: This bitstream exercises the maximum number of merge candidates (MaxNumMergeCand) =
2 and Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 2.

Functional stage: Inter prediction.

Purpose: Check that the decoder properly decodes all merge modes.

6.6.2.44.8

Test bitstream MERGE_H

Specification: This bitstream exercises the maximum number of merge candidates (MaxNumMergeCand) =
3 and Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 3.

Functiond

Purpose:

6.6.2.44.9

Specificat]
4 and Max

Functiond

Purpose:

6.6.2.44.1

Specificat]
5 and Max

Functiond

Purpose:

1 stage: Inter prediction.

Check that the decoder properly decodes all merge modes.

Test bitstream MERGE_I

ion: This bitstream exercises the maximum number of merge candidates (MaxNumMe
mum number of GPM merge candidates (MaxNumGpmMergeCand) =74.

1 stage: Inter prediction.

Check that the decoder properly decodes all merge modes.

D Test bitstream MERGE_]

ion: This bitstream exercises the maximum nuniber of merge candidates (MaxNumMe
mum number of GPM merge candidates (MaxNumGpmMergeCand) = 5.

1 stage: Inter prediction.

Check that the decoder properly decodes all merge modes.

6.6.2.45 Position dependent prediction-combination (PDPC)

6.6.2.45.1

Specificat
prediction|

Functiond

Purpose:

Test bitstream PDPC (A

ion: This bitstream' tests the clipping function in PDPC for horizontal or ver
modes.

1 stage: Intra‘coding.

Check that the decoder properly decodes the bitstream when PDPC is enabled.

6.6.2.45.2

Tést bitstream PDPC_B

'geCand) =

'geCand) =

tical intra

Specificat

ion: This bitstream uses DPC with various block sizes.

Functional stage: Intra coding.

Purpose: Check that the decoder properly decodes the bitstream when PDPC is enabled.

6.6.2.45.3

Test bitstream PDPC_C

Specification: This bitstream tests the clipping function in PDPC and the PDPC conditional check on the
intra prediction mode. In this test each picture is a single I-slice where all the luma blocks are encoded using
an identical intra prediction mode.
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Functional stage: Intra coding.

Purpose: Check that the decoder properly decodes the bitstream when PDPC is enabled.

6.6.2.46 Wavefronts (WPP)

6.6.2.46.1

Specificat

Test bitstream WPP_A

ion: The bitstream is encoded with sps_entropy_coding_sync_enabled_flag equal to 1.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstreams with wavefront enabled.

6.6.2.46.2

Specificat]
equalto 1

Functiond

Purpose:
6.6.2.47 1

6.6.2.47.1

Specificat]
regular re

Functiond

Purpose:
skip mode

6.6.2.47.2

Specificat]
the corres

Functiond

Purpose:
amount of

Test bitstream WPP_B

ion: The bitstream is encoded with rectangular tile and sps_entropy_codingZsync_en
hnd pictures contain 4 tiles.

1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams with wavefront enabled and til
Lossless and near-lossless, include transform skip (LOSSLESS)

Test bitstream LOSSLESS_A

ion: The coded slices are either I or B, and all blo¢ks employ the transform skip mo
idual coding stage for entropy coding.

1 stage: Test the parsing and reconstruction‘of slices.

Check that a decoder can parse and receonstruct correctly when the bitstream consists of
and the regular residual coding stage‘operating at the lossless operation point.

Test bitstream LOSSLESS_B

ion: The coded slices are-either I or B, and most of the blocks employ the transform skip
bonding residual coding'stage for entropy coding.

1 stage: Test the parsing and reconstruction of slices.

Check that a decoder can parse and reconstruct correctly when the bitstream consist
transform’skip mode but using the transform skip residual coding for entropy coding.

6.6.2.48 Reference picture resizing (RPR)

abled_flag

1%

de and the

transform

mode and

s of a high

6.6.2.48.1

Iest bItstream RFR_A

Specification: This bitstream has 4 pictures. The bitstream contains CUs encoded with inter-prediction
mode using reference pictures with a higher resolution than the current picture. The luma resolution is
832x480 for pictures 0 and 1 and 1664x960 for pictures 2 and 3.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode a bitstream with RPR enabled.
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Test bitstream RPR_B

Specification: The bitstream contains CUs encoded with inter-prediction mode using reference pictures
with a higher resolution than the current picture. The luma resolution is 832x480 for pictures 0 and 1 and
of 416x240 for pictures 2 and 3.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode a bitstream with RPR enabled.

6.6.2.48.3

Test bitstream RPR_C

Specification: The bitstream contains CUs encoded with inter-prediction mode using reference pictures

with a higher resolution than the current picture. The Tuma resolution is 832x480 for pictures 0]

of 560x32
Functiond

Purpose:

6.6.2.48.4

Specificat]
collocated

Functiond

Purpose:
6.6.2.49 (

6.6.2.49.1

Specificat]
require a @

Functiond

Purpose:

6.6.2.49.2
Specificat]
Functionag

Purpose:

for pictures 2 and 3.
1 stage: Inter prediction.

Check that the decoder can properly decode a bitstream with RPR enabled:

Test bitstream RPR_D

ion: The bitstream uses reference picture resampling with 2x ratio with sps_chroma_}
[ flag = 03.

1 stage: Inter prediction.

Check that the decoder can properly decode a bitstréam with RPR enabled.
[ross-component ALF (CCALF)

Test bitstream CCALF_A

ion: This bitstream enables CCALF with filters that would exceed the output dynamic
lip.
1 stage: In-loop filtering.
Check that the decoder canproperly decode a bitstream with CCALF enabled.
Test bitstream CCALF_B
ion: This bitstream enables CCALF for all CTUs in the bitstream.
1 stage: n<loop filtering.

Check that the decoder can properly decode a bitstream with CCALF enabled.

and 1 and

jorizontal_

range and

6.6.2.49.3

Specificat

Iest pitstream CCALF_CU

ion: This bitstream changes CCALF filters on a picture-by-picture basis.

Functional stage: In-loop filtering.

Purpose: Check that the decoder can properly decode a bitstream with CCALF enabled.

6.6.2.49.4

Specificat

Test bitstream CCALF_D

ion: This bitstream enables CCALF for random CTUs in the bitstream (both channels).

Functional stage: In-loop filtering.
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Purpose: Check that the decoder can properly decode a bitstream with CCALF enabled.

6.6.2.50 Geometric partitioning mode (GPM)

6.6.2.50.1

Test bitstream GPM_A

Specification: This bitstream contains CUs with all the combinations of geometric partition modes, i.e. all
the WxH sized CUs with 0 - 63 geometric partition modes. The value of WxH is equal to one of the following
values: {8x8, 8x16, 8x32, 16x8, 16x16, 16x32, 16x64, 32x8, 32x16, 32x32, 32x64, 64x16, 64x32 and 64x64}.

Functional stage: Inter prediction.

Purpose: Check thatthe decodercan prnpnrly decode a bitstream with GPM enabled

6.6.2.50.2| Test bitstream GPM_B

Specification: This bitstream uses different numbers of GPM candidates, including-2, 3, 4
Correspondingly, the value of sps_max_num_merge_cand_minus_max_num_gpm_cand'is set to 4,
0, respectifely.

Functiongl stage: Inter prediction.

Purpose: Check that the decoder can properly decode a bitstream with GPM enabled.

6.6.2.51 (Coding tool sets (CodingToolSets)

6.6.2.51.1| Test bitstream CodingToolsSets_A

Specificatiion: This bitstream enables and disables codixig tools corresponding to set A in Table 2
Functiondl stage: General decoding.

Purpose: Check that a decoder can decode bitstreams using various combinations of coding toolg.
6.6.2.51.2| Test bitstream CodingToolsSets_B

Specificatiion: This bitstream enablesand disables coding tools corresponding to set B in Table 2
Functiondl stage: General decoding.

Purpose: Check that a decoder can decode bitstreams using various combinations of coding toolg.
6.6.2.51.3| Test bitstream CodingToolsSets_C

Specificatiion: This-bitstream enables and disables coding tools corresponding to set C in Table 2
Functiongl stage: General decoding.

5 and 6.
3,2,1and

Purpose: Check that a decoder can decode bitstreams using various combinations of coding tools.

6.6.2.51.4

Specificat

Test bitstream CodingToolsSets_D

Functional stage: General decoding.

ion: This bitstream enables and disables coding tools corresponding to set D in Table 2.

Purpose: Check that a decoder can decode bitstreams using various combinations of coding tools.
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Test bitstream CodingToolsSets_E

Specification: This bitstream enables and disables coding tools corresponding to set E in Table 2.

Functional stage: General decoding.

Purpose: Check that a decoder can decode bitstreams using various combinations of coding tools.

6.6.3 Test bitstreams - High-level syntax features for Main 10 profile with 4:2:0 chroma format and
10 bit depth

6.6.3.1 Access unit delimiter (AUD)

6.6.3.1.1
Specificat]
10 picture
pictures d

Functiond

Purpose:

Access Unit Delimiter NAL units.

6.6.3.2

6.6.3.2.1
Specificat]
Functiond

Purpose:
bitstream.

6.6.3.3 1

6.6.3.3.1
Specificat]
Functiong

Purpose:

6.6.3.3.2

Filler (FILLER)

Test bitstream: AUD_A

ion: Pictures may or may not include associated Access Unit Delimiter (AUD) NAL unit
5 of this bitstream do not include AUD, the next 10 pictures included AUD, and’finally
not include AUD.

1 stage: High-level syntax processing / picture boundary processing;

Check that the decoder can handle and transition between pictures with and without

Test bitstream FILLER_A
ion: Each picture includes associated Filler data NAL units.
1 stage: High-level syntax processing.

Check that the decoder can properly decode when filler data NAL units are preg

Decoding Capability Indication (DCI)

Test bitstream DCI_A
ion: The bitstream.includes a DCI NAL unit.
1 stage: High:level syntax processing.

Check thatthe decoder can properly decode when DCI NAL unit is present in the bitstre

Test bitstream DCI_B

5. The first
the last 10

associated

ent in the

am.

Specification: The bitstream does not include a DCI NAL unit.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when DCI NAL unit is not present in the bitstream.

6.6.3.4 Sequence parameter set (SPS)

6.6.3.4.1

Test bitstream SPS_A

Specification: Multiple SPSs are signalled in the same CVS. SPS with SPS ID equal to 0 is used and the other
SPSs are never referenced.
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Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when multiple SPSs, including unreferenced ones, are
contained in the same CVS.

6.6.3.4.2

Test bitstream SPS_B

Specification: Multiple SPSs are signalled in the bitstream. Different SPS IDs are used in the different CVSs.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when different CVSs use different SPSs with different

SPS IDs.

6.6.3.4.3

Specificat]
bitstream.

Functiond

Purpose:

Test bitstream SPS_C

ion: Multiple SPSs are signalled in the bitstream and SPS with SPS ID equal 40”0 is u
ALF and BCW are enabled in SPS for the first two CVSs and are disabled in SPS for the

1 stage: High-level syntax processing.

Check that the decoder can properly decode when the content of an SPS is replaced whil

same SPS ID in different CVSs.

6.6.3.5

6.6.3.5.1
Specificat]
Functionad

Purpose:

6.6.3.5.2
Specificat]
Functiond

Purpose:

6.6.3.5.3

Specificat]
transfer c
message W

Yideo usability information (PQ, HLG)

Test bitstream PQ_A
ion: This bitstream uses VUI transfer characteristics for PQ content.
1 stage: High-level syntax.

Check that the decoder can properly parse the VUI.

Test bitstream HLG_A
ion: This bitstream uses video usability information transfer characteristics for HLG ¢
1 stage: High-level syntax.

Check that the decoder can properly parse the VUI.

Test bitstreant HLG_B

ion: This\bitstream uses VUI to indicate "backward-compatible HLG" which is encq
haracteristics with encoded as 1 and also include the alternative transfer characte
ith preferred transfer characteristics set to 18.

sed in the
third CVS.

e using the

bntent.

ded using
ristics SEI

Functiona

I'stage: High-level syntax.

Purpose: Check that the decoder can properly parse the VUI.

6.6.3.6 Picture parameter set (PPS)

6.6.3.6.1

Test bitstream PPS_A

Specification: Multiple PPSs are signalled in the bitstream. PPS with PPS ID equal to 0 is used for each
picture and the other PPSs are never referenced.

Functional stage: High-level syntax processing.
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Purpose: Check that the decoder can properly decode when multiple PPSs, including unreferenced ones, are
contained in the same CVS.

6.6.3.6.2

Specificat

Test bitstream PPS_B

ion: Each picture uses an individual PPS with a different PPS ID.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when PPS IDs are switched for individual pictures in

the bitstre

6.6.3.6.3

am.

Test bhitstream PPS C

Specificat]
two CVSs.

Functiond

Purpose:
same PPS |

6.6.3.7

6.6.3.7.1

Specificat]
into one b
contains 4
32th pictu
in every 3
modified t

Functiond

Purpose:
picture.

6.6.3.7.2

Specificat]
some of th

Functiond

Purpose:
picture.

ion: Multiple PPSs are signalled in the bitstream. PPS with PPS ID equal to 0 is used fi
The content of the PPS is updated and used for all pictures in the second CVS.

1 stage: High-level syntax processing.

Check that the decoder can properly decode when the content of a PPS ds;replaced whil
D in different pictures.

Mixed NUT (MNUT)

Test bitstream MNUT_A

ion: The bitstream contains mixed NAL unit types<Encoded subpicture bitstreams we
itstream using the subpicMergeApp tool that is\included in the VTM package. The
subpictures arranged in 2x2 formation. The first subpicture bitstream has CRA subpid
e while the other 3 subpicture bitstreams don‘t have IRAP pictures after the first pict;
Dth picture there is a mix of CRA subpicture and trailing subpictures. The encoder w
b ensure that reference picture list syntax'is the same for CRA bitstream and non-CRA &

I stage: High-level syntax processing.

br the first

e using the

re merged
bitstream
ture every
ire. Hence,
as slightly
itstreams.

Check that the decoder can préperly decode bitstreams with mixed NAL unit types in the same

Test bitstream MNUT_B

ion: The bitstredam ‘contains mixed NAL unit bitstream that contains mixed NAL un
b pictures and uses the sps_idr_rpl_present_flag syntax element.

1 stage: High-level syntax processing.

it types in

Checksthat the decoder can properly decode bitstreams with mixed NAL unit types in the same

6.6.3.8 Extension of parameter set (PSEXT)

6.6.3.8.1

Test bitstream: PSEXT_A

Specification: The extension flag of the following parameter sets is set to one. DCI, VPS, SPS, PPS, APS.

Functional stage: Test the handling when the extension_flag is set to one and the related extension_data is
absent for the following parameter sets. DCI, VPS, SPS, PPS, APS.

Purpose: Check that the decoder can parse the extension_flag set to one and handle when the related

extension_

data is absent for the following parameter sets. DCI, VPS, SPS, PPS, APS.
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Test bitstream: PSEXT_B

Specification: The extension flag of the following parameter sets is set to one. DCI, VPS, SPS, PPS, APS.

Functional stage: Test the handling when the extension_flag is set to one and the related extension_data

has one or

more bits for the following parameter sets. DCI, VPS, SPS, PPS, APS.

Purpose: Check that the decoder can parse the extension_flag set to one and handle when the related

extension_

data has one or more bits for the following parameter sets. DCI, VPS, SPS, PPS, APS.

6.6.3.9 Hypothetical reference decoder (HRD)

6.6.3.9.1

Test bitstream HR DA

Specificat]
Timing SE

Functiond

Purpose:

6.6.3.9.2

Specificat]
Timing SE

Functiond

Purpose:

ion: This bitstream tests AU-based HRD operation, using the Buffering Period SEl a
messages.

1 stage: High-level syntax processing.

Check that the decoder can properly process HRD data.

Test bitstream HRD_B

ion: This bitstream tests AU-based HRD operation, using the Buffering Period SEI a
messages, with 2 DUs in each AU.

1 stage: High-level syntax processing.

Check that the decoder can properly process HRD) data.

6.6.3.10 Adaptation parameter set (APSALF, APSLMCS, APSMULT, SUFAPS)

6.6.3.10.1

Specificat]
and scalin

Functiond

Purpose:

6.6.3.10.2

Specificat]
the bitstre

Functiond

Test bitstream APSALF_A

ion: This bitstream uses multiple;ALF APS, with only ALF APS is present in the bistre
b list are disabled).

1 stage: High-level syntaxprocessing.

Check that the decoder can properly decode bitstreams using APSs.

Test bitstream APSLMCS_A

ion: The bitstream uses multiple (3) LMCS APS (APS id = 0, 1 and 2), only LMCS APS is
am (ALE is disabled).

1 stage: High-level syntax processing.

nd Picture

nd Picture

am (LMCS

present in

Purpose:

6.6.3.10.3

Check that the decoder can properly decode bitstreams using APSs.

Test bitstream APSLMCS_B

Specification: The bitstream uses multiple (3) LMCS APS (APS id = 0, 1 and 2), both LMCS APS and ALF APS

are presen

tin the bitstream.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams using APSs.
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Test bitstream APSLMCS_C

Specification: The bitstream tests the use of LMCS APS with a large variation of Imcs CW values ([15 ~
320]) in each of the 16 bins.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams using APSs.

6.6.3.10.5

Specificat

Test bitstream APSLMCS_D

ion: The bitstream tests the use of LMCS APS with different min/max bin index.

Function

Purpose:

6.6.3.10.6
Specificat]
Functiong

Purpose:

6.6.3.10.7

Specificat
bitstream.

Functiond

Purpose:
same CVS.

6.6.3.10.8

Specificat]
When a sc

Functiond

Purpose:
same CVS,

6.6.3.10.9

Specificat]

IstagetHigh-tevelsymtax processing:

Check that the decoder can properly decode bitstreams using APSs.

Test bitstream APSLMCS_E
ion: The bitstream tests the use of LMCS APS with negative CRSOffset walue.
1 stage: High-level syntax processing.

Check that the decoder can properly decode bitstreams using APSs.

Test bitstream APSMULT_A

For each picture, the referenced scaling list APS IDiis decided according to the picture's P
1 stage: High-level syntax processing.

Check that the decoder can properly decodé when multiple scaling list APSs are conta

Test bitstream APSMULT_B

ion: Multiple scaling list APSs are signalled in the bitstream with the same scaling |
ling list ASP is signalled; it Will overwrite the existing scaling list ASP.

1 stage: High-level syntax processing.

Check that the deeoder can properly decode when multiple scaling list APSs are conta
and they can‘he overwritten by each other.

Test bitstream SUFAPS_A

ion: The bitstream contains suffix APS NAL units for ALF.

jon: Multiple scaling list APSs (with scaling list ARS ID equal to 0 and 1) are signalled in the

DC number.

ned in the

ist APS ID.

ned in the

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams containing suffix APSs.

6.6.3.11 Random access points (RAP)

6.6.3.11.1

Test bitstream RAP_A

Specification: The bitstream starts with a CRA picture. The CRA picture is followed only by RASL pictures,
which are expected to be discarded.

Functional stage: High-level syntax processing.
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Purpose: Check that the decoder can properly decode bitstreams containing various random access
picture types.

6.6.3.11.2 Test bitstream RAP_B

Specification: The bitstream starts with a CRA picture. The CRA picture is followed by RASL and other
pictures.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams containing various random access
picture types.

6.6.3.11.3| Test bitstream RAP_C
Specificatiion: The bitstream contains IDR pictures with RADL pictures.
Functional stage: High-level syntax processing.

Purpose: |Check that the decoder can properly decode bitstreams containirig,various random access
picture types.

6.6.3.11.4| Test bitstream RAP_D
Specificatiion: The bitstream contains IDR pictures without leading(ictures.
Functional stage: High-level syntax processing.

Purpose: |Check that the decoder can properly decode bitstreams containing various random access
picture types.

6.6.3.12 Picture output (POUT)

6.6.3.12.1| Test bitstream POUT_A
Specificatjon: This bitstream exercises picture output related syntax, with both values of ph_pic_output_flag.
Functional stage: High-level syntaxprocessing.

Purpose: Check that the decoder can properly output pictures.
6.6.3.13 Gradual decodérjrefresh (GDR)

6.6.3.13.1| Test bitstream GDR_A

Specificatiion: The bitstream starts with GDR pictures with recovery POC = 0.

Functional stage: High-level syntax pracessing

Purpose: Check that the decoder can decode and handle GDR signalling.

6.6.3.13.2 Test bitstream GDR_B

Specification: The bitstream starts with GDR picture (POC 10) with ph_recovery_poc_cnt = 51. A second
GDR picture starts at POC 70 with ph_recovery_poc_cnt = 51.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can decode and handle GDR signalling.
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6.6.3.13.3 Test bitstream GDR_C
Specification: The bitstreams starts with a GDR picture (POC 60) and ph_recovery_poc_cnt = 29
Functional stage: High-level syntax processing.

Purpose: Check that the decoder can decode and handle GDR signalling.

6.6.3.13.4 Test bitstream GDR_D

Specification: The bitstream exercises overlapping GDR periods with GDR pictures at POC 5, 6 and 30 with
recovery points at POC 26, 33 and 51 respectively. The bitstream starts at POC 5 but conformance starts at
POC 26. GDR picture at POC 5 references missing pictures POC 1-4, at POC 26 the refresh period has been
completed[and a decoder may start output.

Functionadl stage: High-level syntax processing.

Purpose: Check that the decoder can decode and handle GDR signalling.
6.6.3.14 Picture order count (POC)

6.6.3.14.1| Test bitstream POC_A

Specificatiion: This bitstream exercises POC derivation, including(POC reset, using the sps| poc_msb_
cycle_flag,| ph_poc_msb_cycle_present, ph_poc_msb_cycle_val and.sps_poc_msb_cycle_len_minys1l syntax
elements.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly derive POE values.
6.6.3.15 Tiles (TILE)

6.6.3.15.1| Test bitstream TILE_A
Specificatiion: Each picture contains a sitgle tile and single slice.
Functiongl stage: High-level syntaxjprocessing.

Purpose: Check that the decoder can properly decode single tile and single slice case.

6.6.3.15.2| Test bitstream TILE_B

Specificatiion: Each{icture contains uniform tile partitioning along both horizontal and vertical|directions
with each tile containing single slice.

Functiondl stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode uniformly partitioned tiles.

6.6.3.15.3 Test bitstream TILE_C

Specification: Each picture contains tile partitioning with one row and N columns with each tile containing
single slice.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when tile partitioning has one row and N columns.
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Test bitstream TILE_D

Specification: Each picture contains tile partitioning with N rows and one column with each tile containing
single slice.

Functional stage: High-level syntax processing

Purpose: Check that the decoder can properly decode when tile partitioning has N rows and one column.

6.6.3.15.5

Test bitstream TILE_E

Specification: Each picture contains tile partitioning with M rows and N columns with each tile containing
single slice.

Functiond

Purpose:

6.6.3.15.6

Specificat]
multiple sl

Functiond

Purpose:
with each

6.6.3.15.7

Specificat]
containing

Functiond

Purpose:
the whole

6.6.3.16 ¢

6.6.3.16.1
Specificat]
Functionag

Purpose:

lices.

1 stage: High-level syntax processing.

Check that the decoder can properly decode when tile partitioning has M rows and N c¢

Test bitstream TILE_F

ion: Each picture contains tile partitioning with M rows and N columuns with each tile

1 stage: High-level syntax processing.

Check that the decoder can properly decode when tile partitioning has M rows and
file containing multiple slices.

Test bitstream TILE_G

ion: Each picture contains tile partitioningwith M rows and N columns and the wh
a single slice.

1 stage: High-level syntax processing,

Check that the decoder can properly decode when tile partitioning has M rows and N co
pbicture containing a single slicé.

lices (SLICES)

Test bitstream SCICES_A
ion: This bitstream exercises several different slice/tile layouts.
1 stage: High-level syntax processing.

Check that the decoder can properly decode when a variety of slice and tile layouts are

lumns.

containing

N columns

ble picture

lumns and

used.

6.6.3.17 Subpictures (SUBPIC]

6.6.3.17.1

Specificat

Test bitstream SUBPIC_A

ion: This bitstream exercises several different subpicture layouts.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when a variety of subpicture layouts are used.

6.6.3.17.2

Specificat

Test bitstream SUBPIC_B

ion: This bitstream exercises several different subpicture and slice layouts.
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Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode when a variety of subpicture layouts with slices are used.

6.6.3.17.3

Test bitstream SUBPIC_C

Specification: This bitstream exercises signalling of equal size subpictures where each subpicture includes
only one tile, slice and CTU. Parameters for RPL, deblocking, SAO, ALF, weighted prediction and delta QP are
signalled in the PH.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams with equal size subpictures and parameter

informatio

6.6.3.17.4

Specificat]
PPSsinaw

Functiond

Purpose:

6.6.3.17.5
Specificat]
Functiond

Purpose:
deblocking

n 1n the PH.

Test bitstream SUBPIC_D

Fay that demonstrates a panning of the field-of-view.

1 stage: High-level syntax processing.

Test bitstream SUBPIC_E
ion: Bitstream exercises deblocking control features across subpicture boundaries.
1 stage: High-level syntax processing.

Check that the decoder can properly decode bitstreams when a variety of subpicture 1
control features are used.

6.6.3.18 Picture header and slice header (PHSH)

6.6.3.18.1

Specificat]
header. In

Functiond

Purpose: (
6.6.3.19 1

6.6.3.19.1

Test bitstream PHSH_B

ion: This bitstreams includes two CVS. In the first CVS, the picture header is included
the second CVS, the picture header is in its own NAL unit.

1 stage: High-level'syntax processing.

heck that thedeeoder can properly decode a picture header whether included in a slice he

[emporal’scalability (TEMPSCAL)

Testbitstream TEMPSCAL_A

ion: This bitstream exercises signalling of subpictures with varying subpicture IDs using multiple

Check that the decoder can properly decode subpictures when subpicture IDs vary in the CVS.

hyouts and

n the slice

hder or not.

Specificat

ion: This bitstream has 6 temporal sublayers with a GOP size of 32.

Functional stage: High-level syntax processing / GOP processing.

Purpose: Check that the decoder can handle a GOP of 32.

6.6.3.19.2

Test bitstream TEMPSCAL_B

Specification: This bitstream has 5 temporal sublayers with a GOP size of 16 and HRD signalling (including
buffering period and picture timing SEI message with timing) for all temporal sublayers.

Functional stage: High-level syntax processing / Hypothetical Reference Decoder.
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Purpose: Check the hypothetical reference decoder for temporal sublayers.

6.6.3.19.3

Specificat

Test bitstream TEMPSCAL_C

ion: This bitstream has 3 temporal sublayers with a GOP size of 6.

Functional stage: High-level syntax processing / GOP processing.

Purpose: Check that the decoder can properly decode bitstreams with various hierarchy structures.

6.6.3.20 1

nter-layer reference picture lists (ILRPL)

6.6.3.20.1
Specificat]
Functiond

Purpose:

Tl:bt bitbtl cdaill {LRPL_A
ion: This bitstream contains two layers, with layer 1 referencing layer 0.
1 stage: High-level syntax processing/scalability.

Check that the decoder can properly decode bitstreams using inter layeraeference prec

6.6.3.21 Reference picture lists (RPL)

6.6.3.21.1
Specificat]
Functiond

Purpose:
references

6.6.3.22 1

6.6.3.22.1
Specificat]
Functiond

Purpose:
term refer

Test bitstream RPL_A
ion: RPL in SPS, PH and SH. Active and inactive entries.Maximum RPL length.
1 stage: High-level syntax processing.

Check that the decoder can properly decode and handle reference picture lists with

Long term ref picture (LTRP)

Test bitstream LTRP_A
ion: LTRP handling and picture'marking.
1 stage: High-level syntaxprocessing.

Check that the decader can properly decode and handle reference picture lists with sho
PrICes.

6.6.3.23 Number of-active ref pics (ACTPIC)

6.6.3.23.1

Test bitstream ACTPIC_A

iction.

hort term

rtand long

ion? This bitstream contains 1 active picture in list 0, and 1 active picture in list1.

Specificat]

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams containing various numbers of active
reference pictures.

6.6.3.23.2

Test bitstream ACTPIC_B

Specification: This bitstream contains 1 active picture in list 0, and up to 2 active frames in list 1.

Functional stage: High-level syntax processing.
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Purpose: Check that the decoder can properly decode bitstreams containing various numbers of active
reference pictures.

6.6.3.23.3

Test bitstream ACTPIC_C

Specification: This bitstream contains 1 active picture in list 0, and up to 2 active frames in list 1.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams containing various numbers of active
reference pictures.

6.6.3.24

irtual boundaries (VIRTIIAI )

6.6.3.24.1

Specificat]
boundarie

Functiond

Purpose:

6.6.3.24.2

Specificat]
When virt

Functiond

Purpose:

6.6.3.25 Reference wraparound (WRAP)

6.6.3.25.1

Specificat]
360° vided

Functiond

Purpose:

6.6.3.25.2

Specificat]
360° vided

Test bitstream VIRTUAL_A

ion: Virtual boundaries are enabled and signalled in SPS with 3 vertical and.2-horizor

D.
1 stage: High-level syntax processing and in-loop filter process.

Check that the decoder can properly decode and handle the virtual boundaries signalled

Test bitstream VIRTUAL_B

ion: Virtual boundaries are enabled and signalled in PHonly for pictures with an odd

1 stage: High-level syntax processing and in-loog filter process.

Check that the decoder can properly decode and handle the virtual boundaries signallec

Test bitstream WRAP_A

ion: This bitstream uses. reference wraparound mode with content using the PERP
in random access mode:

1 stage: Inter prediction.

Check that the decoder can properly decode bitstreams using reference wraparound.

Test bitstream WRAP_B

ion: This bitstream uses reference wraparound mode with content using the PERP
indandom access mode.

tal virtual

in the SPS.

POC value.

hal boundaries are enabled in a picture, 2 vertical and 1 horizontal virtual boundaries are applied.

| in the PH.

format for

format for

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstreams using reference wraparound.

6.6.3.25.3

Test bitstream WRAP_C

Specification: This bitstream uses reference wraparound mode with content using the PERP format for
360° video in low delay B mode.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstreams using reference wraparound.
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Test bitstream WRAP_D

Specification: This bitstream uses reference wraparound mode with content using the PERP format for
360° video in low delay B mode.

Functional stage: Inter prediction.

Purpose: Check that the decoder can properly decode bitstreams using reference wraparound.

6.6.3.26 360-degree video (CUBEMAP, ERP)

6.6.3.26.1

Test bitstream CUBEMAP_A

Specificat]
type equa
pictures af
Functiond

Purpose:

6.6.3.26.2
Specificat]
type equa
pictures af

Functiond

Purpose:

6.6.3.26.3
Specificat]
type equa
pictures af

Functiond

Purpose:

6.6.3.26.4

Specificat]
flag equal
on the left

ion: A generalized cubemap projection SEI message is signalled in the bitstream wi
to 2, mapping function equal to 2, and guard band flag equal to 0 to indicate-that
e 3x2-packed non-uniform cubemap projected pictures without guard bands.

1 stage: High-level syntax processing.

Check that the decoder can parse the generalized cubemap projection SEI'message.

Test bitstream CUBEMAP_B

ion: A generalized cubemap projection SEI message is signalled in the bitstream wi
to 3, mapping function equal to 1, and guard band flag-equal to 1 to indicate that
e 6x1-packed equal-angular cubemap projected pictures with guard bands.

1 stage: High-level syntax processing.

Check that the decoder can parse the generalized'cubemap projection SEI message.

Test bitstream CUBEMAP_C

ion: A generalized cubemap projection SEI message is signalled in the bitstream wi
to 4, mapping function equal to\0; and guard band flag equal to 1 to indicate that
e 5x1-packed hemicubemap projected pictures with guard bands.

1 stage: High-level syntax.processing.

Check that the decoder can parse the generalized cubemap projection SEI message.

Test bitstream ERP_A

ion: An equirectangular projection SEI message is signalled in the bitstream with g
Lo 1 to indicate that the coded pictures are equirectangular projected pictures with gt
and right sides.

Functionad

th packing
the coded

th packing
the coded

th packing
the coded

uard band
tard bands

I'stage: High-level syntax processing.

Purpose: Check that the decoder can parse the equirectangular projection SEI message.

6.6.3.27 Conformance cropping window (CROP)

6.6.3.27.1

Test bitstream CROP_A

Specification: This bitstream uses large offsets for the conformance cropping window that are not aligned
with CTU boundaries.

Functional stage: High-level syntax processing / conformance cropping.

Purpose: Check that the decoder outputs the correct conformance cropped region.
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Test bitstream CROP_B

ion: The bitstream uses odd offset values for the conformance cropping window.

Functional stage: High-level syntax processing / conformance cropping.

Purpose: Check that the decoder outputs the correct conformance cropped region.

6.6.3.28 Bumping (BUMP)

6.6.3.28.1

Test bitstream BUMP_A

Specification: This bitstream exercises bumping process in regard to the setting of DPB size and reordering.

The bitstr¢am is generated with optimized values for dpb_max_dec_pic_buffering_minus1[i] and dpb_max_
num_reorder_pics[1i].

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams exercising the DPB. bumping prpcess.
6.6.3.28.2| Test bitstream BUMP_B

Specificatiion: This bitstream exercises bumping process in regard to thesétting of DPB size and fleordering.
The bitstr¢am is generated with optimized value for dpb_max_num_reorder_pics[ i | but with DPB size that
is more than the optimal one.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams exercising the DPB bumping prpcess.
6.6.3.28.3| Test bitstream BUMP_C

Specificatiion: This bitstream exercises bumping process in regard to the setting of DPB size and fleordering.
The bitstream is generated with non-optimalivalues for both dpb_max_dec_pic_buffering_minus1[ i ] and
dpb_max_pum_reorder_pics[1i].

Functional stage: High-level syntax processing.

Purpose: Check that the decoder ¢can'properly decode bitstreams exercising the DPB bumping prpcess.
6.6.3.29 Decoded picture buffer (DPB)

6.6.3.29.1| Test bitstream DPB_A

Specificatiion: This bitstream signals sublayer decoded picture buffer (DPB) sizes for multiple suplayers.
Functional stage: High-level syntax processing.

Purpose: Check that decoder can properly decode bitstreams exercising various DPB parameters.

6.6.3.29.2

Test bitstream DPB_B

Specification: This bitstream signals sublayer decoded picture buffer (DPB) size for a single sublayer.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams exercising various DPB parameters.

© ISO/IEC 2024 - All rights reserved
49


https://iecnorm.com/api/?name=70d05f6f26596e7cf16500582002b16a

ISO/IEC 23090-15:2024(en)

6.6.3.30 Field pictures (FIELD)

6.6.3.30.1

Test bitstream FIELD_A

Specification: This bitstream, contains frame-field information SEI messages for each picture indicating
either it is top or bottom field coded.

Functional stage: Test field coding when sps_field_seq_flag is equal to 1.

Purpose: Check that the decoder can properly decode pictures coded in field coding.

6.6.3.30.2

Test bitstream FIELD_B

Specificat]
messages.
bottom_fie
Functionad

Purpose:
6.6.4 Te
6.6.4.1
6.6.4.1.1
Specificat]
Functiong

Purpose:

6.6.4.1.2
Specificat]
Functiongd
Purpose:

6.6.4.2

6.6.4.2.1

Specificat]

ion: This bitstream has field_seq_flag in SPS is equal to 1 contains frame-field infor
Different values of vui_chroma_sample_loc_type_top_field and vui_chroma_sample
Id are tested.

1 stage: Test field coding when sps_field_seq_flag is equal to 1.

Check that the decoder can properly decode pictures coded in field coding:

st bitstreams - Additional chroma formats and bit depths for Main 10 profile

$ bit 4:0:0 (8b400)

Test bitstream 8b400_A
ion: 8-bit 4:0:0 bitstream at a low resolution.
1 stage: Additional chroma format and bit depth setting.

Check that the decoder can properly handle the chroma format of 4:0:0 and InternalBit

Test bitstream 8b400_B
ion: 8-bit 4:0:0 bitstream at a higher resolution.
1 stage: Additional chromaformat and bit depth setting.

Check that the decoder can properly handle the chroma format of 4:0:0 and InternalBit

$ bit 4:2:0 (8b420)

Test bitstream 8b420_A

ion:8:bit 4:2:0 bitstream at a low resolution.

nation SEI
_loc_type_

Depth of 8.

Depth of 8.

Function

stageAdditiomat bitdepthrsetting:

Purpose: Check that the decoder can properly handle the InternalBitDepth of 8.

6.6.4.2.2

Specificat

Test bitstream 8b420_B

ion: 8-bit 4:2:0 bitstream at a higher resolution.

Functional stage: Additional bit depth setting.

Purpose: Check that the decoder can properly handle the InternalBitDepth of 8.
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6.6.5 Testbitstreams - Coding tools for Main 10 4:4:4 profile for 4:4:4 chroma format and 10 bit depth

6.6.5.1 10-bit 4:4:4 (10b444)

6.6.5.1.1

Test bitstream 10b444_A

Specification: The bitstream is 10-bit 4:4:4, in all intra mode, and does not enable any 4:4:4-specific tools.

Functional stage: Decoder.

Purpose: Check that the decoder can properly decode 10-bit 4:4:4 content.

al

6.6.5.1.2
Specificat
Functiond

Purpose:
6.6.5.2

6.6.5.2.1

Specificat]
YCoCg, in 1

Functiond

Purpose:

6.6.5.2.2

Specificat]
YCoCg, in 3

Functiond

Purpose:

444D
DFF%F_D

Testbitstreanrt
on: The bitstream is 10-bit 4:4:4, in random access mode, and does not enable any 4:4:4+Sp
1 stage: Decoder.

Check that the decoder can properly decode 10-bit 4:4:4 content.

Adaptive colour transform (ACT)

Test bitstream ACT_A

ion: This bitstream tests ACT with CU level adaptation“of the colour spaces betwee
andom access mode. The bitstream is Main 10 4:4:4 profile, Main tier, Level 6.

1 stage: Adaptive colour transform.

Check that the decoder can properly decode abitstream with ACT enabled.

Test bitstream ACT_B

ion: This bitstream tests ACT withoCU level adaptation of the colour spaces betwee
Il intra mode. The bitstream is Main 10 4:4:4 profile, Main tier, Level 6.

1 stage: Adaptive colour transform.

Check that the decoder can properly decode a bitstream with ACT enabled.

6.6.5.3

alette mode (PALETTE)

6.6.5.3.1 | Test bitstream PALETTE_A

Specificatiion: This bitstream forces the majority of the CUs to be coded using palette mode in
Access corffiguration. The bitstream conforms to the Main 10 4:4:4 profile, Main tier.

bcific tools.

nh RGB and

n RGB and

a Random

FunctionatstagePatette:

Purpose: Check that the decoder can properly decode a bitstream with palette mode enabled.

6.6.5.3.2

Test bitstream PALETTE_B

Specification: This bitstream forces the majority of the CUs to be coded using palette mode in an All Intra
configuration. The bitstream conforms to the Main 10 4:4:4 profile, Main tier.

Functional stage: Palette.

Purpose: Check that the decoder can properly decode a bitstream with palette mode enabled.
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6.6.5.3.3 Test bitstream PALETTE_C

Specification: This bitstream forces the majority of the CUs to be coded using palette mode in a Low Delay B
configuration. The bitstream conforms to the Main 10 4:4:4 profile, Main tier.

Functional stage: Palette.

Purpose: Check that the decoder can properly decode a bitstream with palette mode enabled.

6.6.5.3.4 Test bitstream PALETTE_D

Specification: This bitstream forces the majority of the CUs to be coded using palette mode in an All Intra
configuration. The bitstream conforms to the Main 10 4:4:4 profile, Main tier.

Functiondl stage: Palette.

Purpose: Check that the decoder can properly decode a bitstream with palette mode enabled.

6.6.5.3.5 | Test bitstream PALETTE_E

Specificatiion: This bitstream forces the majority of the CUs to be coded using palette mode in gn All Intra
configuratjion. The bitstream use 4:2:0 chroma format but conforms to the/Maih 10 4:4:4 profile} Main tier,
Level 3, which supports use of palette mode for 4:2:0.

Functional stage: Palette.

Purpose: Check that the decoder can properly decode a bitstream with palette mode enabled.
6.6.5.4 Entropy coding (ENT444MAINTIER)

6.6.5.4.1 | Test bitstream ENT444MAINTIER_A

Specificatiion: The bitstream contains 3 independent CVSs containing one picture, formed fron one slice.
Each CVS [contains the maximum number of;bits, given the profile, level and tier, and assurhing equal
distributidn of bits between pictures coded.atthe maximum luma sample rate for the level, at Level 4. The 3
concatenated CVSs are as follows:

— The fiyst picture does not requir€any CABAC zero words.
— The sdgcond picture requires-one CABAC zero word.
— Thethlird picture requites a substantial quantity of CABAC zero words (75 % of the bitstream i padding).

All 3 pictufes have a verylow subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units fcontain alitest (within 3 bytes worth) of the maximum number of allowed bins, for thejfir size.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.5.4.2 Test bitstream ENT444MAINTIER_B

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4.1. The
3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.
— The second picture requires one CABAC zero word.

— Thethird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).
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All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.

Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.5.4.3 Test bitstream ENT444MAINTIER_C

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 5. The 3
concatenated CVSs are as follows:

— The fiyst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of thebitstream i padding).

All 3 pictutes have a very low subjective quality level due to the artificial natureofthese bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allewed bins, for thefir size.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy codinginodes.

6.6.5.4.4 | Test bitstream ENT444MAINTIER_D

Specificatiion: The bitstream contains 3 independent CVSs containing one picture, formed fron one slice.
Each CVS [contains the maximum number of bits, given the profile, level and tier, and assurhing equal
distributidgn of bits between pictures coded at the maximum luma sample rate for the level, at Leyel 5.1. The
3 concaterjated CVSs are as follows:

— The figst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream i padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for thejir size.

Functiondl stage: Entropy coding.

Purpose: Check thatthe decoder properly decodes all entropy coding modes.

6.6.5.5 Entropy coding (ENT444HIGHTIER)

6.6.5.5.1 Test bitstream ENT444HIGHTIER_A

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4 for
High tier. The 3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.
— The second picture requires one CABAC zero word.

— Thethird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).
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All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.

Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.5.5.2 Test bitstream ENT444HIGHTIER_B

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4.1 for
High tier. The 3 concatenated CVSs are as follows:

— The fiyst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of thebitstream i padding).

All 3 pictutes have a very low subjective quality level due to the artificial natureofthese bitstreams. All VCL
NAL units fcontain almost (within 3 bytes worth) of the maximum number of allewed bins, for thefir size.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy codinginodes.

6.6.5.5.3 | Test bitstream ENT444HIGHTIER_C

Specificatiion: The bitstream contains 3 independent CVSs containing one picture, formed fron one slice.
Each CVS [contains the maximum number of bits, given the profile, level and tier, and assurhing equal
distributign of bits between pictures coded at the maximum luma sample rate for the level, at Level 5 for
High tier. The 3 concatenated CVSs are as follows:

— The figst picture does not require any CABAC zero words.
— The sdgcond picture requires one CABAC zero word.
— Thethlird picture requires a substantial quantity of CABAC zero words (75 % of the bitstream i padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for thejfir size.

Functiondl stage: Entropy coding.

Purpose: Check thatthe decoder properly decodes all entropy coding modes.

6.6.5.5.4 | Test bitstream ENT444HIGHTIER_D

Specificat'en The hitctroam cantaine 2 indonondont CVUSc rnnfainihg one p}cture' formed flr'erxA one Sllce

T o to Tt Co Co T O I e P et e oy oo Corttart it

Each CVS contains the maximum number of bits, given the profile, level and tier, and assuming equal
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 5.1 for
High tier. The 3 concatenated CVSs are as follows:

— The first picture does not require any CABAC zero words.
— The second picture requires one CABAC zero word.
— The third picture requires a substantial quantity of CABAC zero words (75 % of the bitstream is padding).

All 3 pictures have a very low subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL units contain almost (within 3 bytes worth) of the maximum number of allowed bins, for their size.
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Functional stage: Entropy coding.

Purpose: Check that the decoder properly decodes all entropy coding modes.

6.6.6 Test bitstreams - Additional chroma formats and bit depths for Main 10 4:4:4 profile

6.6.6.1 8bit4:2:2 (8b422)

6.6.6.1.1

Specificat

Test bitstream 8b422_A

ion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode.

Function

Purpose:

6.6.6.1.2
Specificat]
Functiond

Purpose:

6.6.6.1.3
Specificat]
Functiond

Purpose:

6.6.6.1.4
Specificat]
Functiond

Purpose:

6.6.6.1.5
Specificat]
Functiona

Purpose:

Istage-Reconstructiom

Lheck that the decoder can properly decode content coded with 8-bit depth and 4:2:2€hto

Test bitstream 8b422_B
ion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode.
1 stage: Reconstruction.

[heck that the decoder can properly decode content coded with 8:bit depth and 4:2:2 chro

Test bitstream 8b422_C
ion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, ir Low Delay P mode.
1 stage: Reconstruction.

Lheck that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chro

Test bitstream 8b422_D
ion: 8-bit 4:2:2 bitstream for Main\10 4:4:4 profile, in Low Delay P mode.
1 stage: Reconstruction.

Lheck that the decoder canproperly decode content coded with 8-bit depth and 4:2:2 chro

Test bitstream 8b422_E
ion: 8-bit 4:2'2 bitstream for Main 10 4:4:4 profile, in Random Access mode.
1 stage:(Reconstruction.

Lheck that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chro

ma format.

ma format.

ma format.

ma format.

ma format.

6.6.6.1.6

Specificat

Test bitstream 8b422_F

ion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Random Access mode.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma format.

6.6.6.1.7

Test bitstream 8b422_G

Specification: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode with screen content coding
tools enabled.
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Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma format.

6.6.6.1.8

Test bitstream 8b422_H

Specification: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode with screen content coding
tools enabled.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma format.

6.6.6.1.9 | Test bitstream 8b422_1

Specificatiion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode with\scre

coding too
Functiong

Purpose:

6.6.6.1.10

Specificat]
coding too|

Functiond

Purpose:

6.6.6.1.11

Specificat]
coding too,

Functiond

Purpose:

6.6.6.1.12

Specificat]
coding too|

Functiond

Purpose:

s enabled.
1 stage: Reconstruction.

[heck that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chro

Test bitstream 8b4.22_]

ion: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in low“Delay P mode with scre
s enabled.

I stage: Reconstruction.

Lheck that the decoder can properly decode contert coded with 8-bit depth and 4:2:2 chro

Test bitstream 8b422_K

Is enabled.
1 stage: Reconstruction.

Lheck that the decoder canproperly decode content coded with 8-bit depth and 4:2:2 chro

Test bitstream 8b422_L

ion: 8-bit 4:2:2\bitstream for Main 10 4:4:4 profile, in Random Access mode with scre
Is enabled.

1 stage:\Reconstruction.

Lheck-that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chro

ion: 8-bit 4:2:2 bitstream for Main 10-4:4:4 profile, in Random Access mode with scre

en content

ma format.

en content

ma format.

en content

ma format.

en content

rna format.

6.6.6.2 8 bit 4:4:4 (8b444)

6.6.6.2.1

Specificat

Test bitstream 8b444_A

ion: This bitstream uses 8-bit with 4:4:4 for All Intra.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 8-bit depth and 4:4:4 chroma format.
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6.6.6.2.2 Test bitstream 8b444_B
Specification: This bitstream uses 8-bit with 4:4:4 for random access.
Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 8-bit depth and 4:4:4 chroma format.
6.6.6.3 10 bit 4:0:0 (10b400)

6.6.6.3.1 Test bitstream 10b400_A

Specification: 10-bit 4:0:0 bitstream at a low resolution.

Functional stage: Additional chroma format setting.

Purpose: Check that the decoder can properly handle the chroma format of 4:0:0.

6.6.6.3.2 | Test bitstream 10b400_B
Specificatiion:10-bit 4:0:0 bitstream at a higher resolution.
Functional stage: Additional chroma format setting.

Purpose: Check that the decoder can properly handle the chroma format of 4:0:0.
6.6.6.4 10Dbit4:2:2 (10b422)

6.6.6.4.1 | Test bitstream 10b422_A
Specificatiion: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode.
Functional stage: Reconstruction.

Purpose: (heck that the decoder can properly\decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.6.4.2 | Test bitstream 10b422_B
Specificatiion: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode.
Functional stage: Reconstrietion.

Purpose: (heck that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.6.4.3 | Test bitstream 10b422_C

Specification:\10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode.

FunctionatstageReconstructiomn:

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.6.4.4 Testbitstream 10b422_D
Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode.
Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.
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Test bitstream 10b422_E

ion: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Random Access mode.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.6.4.6

Test bitstream 10b422_F

Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Random Access mode.

Functional stage: Reconstruction.

Purpose: (

6.6.6.4.7

Specificat]
tools enab

Functiond

Purpose:

6.6.6.4.8

Specificat]
tools enab

Functiond

Purpose:

6.6.6.4.9

Specificat]
coding too,

Functiond

Purpose: (

6.6.6.4.10

Specificat]
coding to

‘J

heck that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chig

Test bitstream 10b422_G

ion: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode, with\Screen cont
ed.

1 stage: Reconstruction.

heck that the decoder can properly decode content coded with 10:bit depth and 4:2:2 chro

Test bitstream 10b422_H

ion: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profilesin All Intra mode, with screen cont
ed.

I stage: Reconstruction.

heck that the decoder can properly decode €ontent coded with 10-bit depth and 4:2:2 chro

Test bitstream 10b422_1

ion: 10-bit 4:2:2 bitstream for‘Main 10 4:4:4 profile, in Low Delay P mode, with scre
Is enabled.

1 stage: Reconstructions

heck that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chro

Test bitstream 10b422_]

ion: 10-4bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode, with scre
s enabled.

ma format.

ent coding

ma format.

ent coding

ma format.

en content

ma format.

en content

Functiongl'stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.6.4.11

Test bitstream 10b422_K

Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Random Access mode, with screen content

coding too

Is enabled.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.
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Test bitstream 10b422_L

Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Random Access mode, with screen content

coding too

Is enabled.

Functional stage: Reconstruction.

Purpose: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma format.

6.6.7 Te

st bitstreams - Multilayer Main 10 profile

6.6.7.1 Video parameter set (VPS)

6.6.7.1.1

Specificat]
and layer

scalability).

Functiond

Purpose:

6.6.7.1.2

Specificat]

Test bitstream VPS_A

ion: The bitstream contains two dependent layers. Layer 0 is encoded with 208x%120 i
1 is encoded with 832x480 input video. Inter-layer prediction is enabled\ for layer

1 stage: High-level syntax.

Check that the decoder can properly decode when the VPS is present in the bitstream.

Test bitstream VPS_B

ion: The bitstream contains a single VPS with three deépendent layers. Layer 0 is enc

416x240 input video, layer 1 with 640x360 input video and {ayer 3 with 832x480 input video.

prediction
Functiond

Purpose:
reference |

6.6.7.1.3

Specificat]
sublayer l¢
layer pred

Functiond

Purpose:
levels are 5

6.6.7.2 1

is enabled for layer 1 and layer 2. Layer 2 does net.reference layer 0.
1 stage: High-level syntax.

Check that the decoder can properly decodé when the VPS is present in the bitstream
ayers are direct reference layers.

Test bitstream VPS_C

ion: The bitstream containsta single VPS with two dependent layers that exercises si
vels. Layer 0 is encoded with 176x144 input video and layer 1 with 416x240 input vi
ction is enabled for layer-1.

1 stage: High-level'syntax.

Check that thé.decoder can properly decode when the VPS is present in the bitstream an
ignalled.

Layered coding with OLS (OLS)

nput video
1 (spatial

oded with
[nter-layer

and not all

pnalling of
deo. Inter-

d sublayer

6.6.7.2.1

Specificat

Iest bitstream ULS_A

ion: The bitstream is encoded with two layers, disallowing inter-layer prediction.

Functional stage: High-level syntax processing with multi-layers.

Purpose: Check that the decoder can properly decode when two layers are independently coded and extract

a sub-bitst

6.6.7.2.2

Specificat

ream.

Test bitstream OLS_B

ion: The bitstream is encoded with two layers, allowing inter-layer prediction.
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Functional stage: High-level syntax processing with multi-layers.

Purpose: Check that the decoder can properly decode when two layers are coded with layer dependencies,
and extract a sub-bitstream.

6.6.7.2.3 Test bitstream OLS_C
Specification: The bitstream is encoded with three layers, allowing inter-layer prediction.
Functional stage: High-level syntax processing with multi-layers.

Purpose: Check that the decoder can properly decode when three layers are coded with layer dependencies,
and extract a sub-bitstream.

6.6.7.3 perating point information NAL unit (OPI)

6.6.7.3.1 | Test bitstream OPI_A

Specificatiion: The bitstream has output layer set and a subset of sublayers compared to the ignformation
given in VIS, where the bitstream has been extracted from a two-layer original/bitstream.

Functiondl stage: High-level syntax.

Purpose: Check that the decoder can properly decode extracted bitstreanis.

6.6.7.3.2 | Test bitstream OPI_B

Specificatiion: The bitstream tests that the decoder can {noperly infer the OLS index and the highest
temporal IID from the VPS when the OPI NAL unit in the bitstream does not contain the OLS index and the
highest teporal ID, from a two-layer bitstream.

Functiongl stage: High-level syntax.

Purpose: Check that the decoder can properly.decode extracted bitstreams.
6.6.7.4 $§patial scalability (SPATSCAL)

6.6.7.4.1 | Test bitstream SPATSCAL_A

Specificatiion: Spatial scalability with noncontinuous 3 layers 0, 30, 50. Scaling ratios are (1.05x, 0.75x),
(0.51x, 0.6px), (0.54x%, 0.51x]).

Functiondl stage: Spatial'scalability.

Purpose: Check that the decoder can properly decode bitstreams with noncontinuous layers and atypical
scaling ratjios.

6 6 8 T" + hitctranamec l\/l"h-;l.“m:- Main 1 9 A:4-4 nraofile

JTIOTCOCT CUIILY Iurcay Cr Yot © T T pPprotiac

6.6.8.1 Spatial scalability (SPATSCAL444)

6.6.8.1.1 Test bitstream SPATSCAL444_A

Specification: Spatial scalability with noncontinuous 3 layers 0, 30, 50. Scaling ratios are (1.05x, 0.75x%),
(0.51x, 0.69x), (0.54x%, 0.51x).

Functional stage: Spatial scalability:.

Purpose: Check that the decoder can properly decode bitstreams with noncontinuous layers and atypical
scaling ratios.
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st bitstreams - Main 10 Still Picture profile

6.6.9.1 Still picture (STILL)

6.6.9.1.1

Test bitstream STILL_A

Specification: The bitstream contains a single picture and exercises tools defined for the still picture

profiles.

Functional stage: Still picture.

Purpose: Check that the decoder can properly decode bitstreams conforming to the still picture profiles.

6.6.9.1.2

Specificat]
of a bitstr
with ph_re
Functiond

Purpose:
when the f

6.6.10 Te|

q

N

6.6.10.1

6.6.10.1.1

Specificat]
profiles.

Functiond

Purpose:

6.6.10.1.2
Specificat]
picture of
IDR pictur
Functiong

Purpose:

Test bitstream STILL_B

ion: This bitstream tests a Main 10 Still Picture decoder’s capability of decodingithe fi
bam conforming to the Main 10 profile when the first picture of the bitstream is a G
covery_poc_cnt equal to 0.

1 stage: Still picture.

Check that a Main 10 Still Picture decoder can decode the first\picture of a Main 10
irst picture of the bitstream is a GDR picture with ph_recovery.poc_cnt equal to 0.

st bitstreams - Main 10 4:4:4 Still Picture profile
till picture (STILL444)

Test bitstream STILL444_A

ion: The bitstream contains a single picture and exercises tools defined for the sf

1 stage: Still picture.

Check that the decoder can properly decode bitstreams conforming to the still picture |

Test bitstream STILL44'4_B

ion: This bitstreamxtests a Main 10 4:4:4 Still Picture decoder’s capability of decodir
h bitstream conforming to the Main 10 4:4:4 profile when the first picture of the bitst

al

1 stage:(Still picture.

Checkjthat a Main 10 4:4:4 Still Picture decoder can decode the first picture of a Ma

rst picture
DR picture

bitstream

ill picture

brofiles.

1g the first
ream is an

n 10 4:4:4

bitstream

whten the first picture of the bitstream is an IDR picture.

6.6.11 Te

st bitstreams - Main 12 profile

6.6.11.1 VVCv1 tools set

6.6.11.1.1

Test bitstream 12b420vvcl_A

Specification: The bitstream is 12-bit 4:2:0 video data being coded with various random access picture
types, VVCv1 tools set is enabled and VVCv2 tools are disabled.

Functional stage: Entire decoder.
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Purpose: Check that the decoder can properly decode 12-bit 4:2:0 content.

6.6.12 Te

st bitstreams - Main 12 Intra profile

6.6.12.1 VVCv1 tools set

6.6.12.1.1

Test bitstream 12b420Ivvcl_A

Specification: The bitstream is 12-bit 4:2:0, in all intra mode, VVCv1 tools set is enabled and VVCv2 tools
are disabled.

Functional stage: Entire decoder.

Purpose:

6.6.13 Te

Check that the decoder can properly decode 12-bit 4:2:0 content.

st bitstreams - Main 12 Still Picture profile

6.6.13.1 VYVCv1 tools set

6.6.13.1.1

Specificat]
enabled an

Functiond

Purpose:

6.6.14 Te

Test bitstream 12b420SPvvcl_A

ion: The bitstream contains a single picture in 12-bit 4:2:0 \chfoma format, VVCv1 t
d VVCv2 tools are disabled.

1 stage: Still picture.

Check that the decoder can properly decode bitstreams conforming to the still picture |

st bitstreams - Main 12 4:4:4 profile

6.6.14.1 VYVCv1 tools set

6.6.14.1.1

Specificat]
toolset is 6

Functiond

Purpose:

6.6.14.1.2

Specificat]
toolsetis e

Test bitstream 12b444vvcl_A

ion: A random access sequefice of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 pro
nabled and no VVCv2 tools.(EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 2.

1 stage: Entire decoder:

Check that the deeoder can properly decode 12-bit 4:4:4 content.

Test bitstream 12b444vvc1_B

ion: Asrandom access sequence of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 pro
nabled and no VVCv2 tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 4.1, M

ools set is

brofiles.

ile. VVCv1

ile. VVCv1
hin Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:4:4 content.

6.6.14.1.3

Test bitstream 12b444vvcl_C

Specification: A random access sequence of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv1
toolset is enabled and no VVCv2 tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 5.1, Main Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:4:4 content.
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6.6.14.1.4 Test bitstream 12b444vvcl_D

Specification: A random access sequence of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv1
toolset is enabled and no VVCv2 tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 4.1, High Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:4:4 content.

6.6.14.1.5 Test bitstream 12b444vvcl_E

Specification: A random access sequence of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv1
toolset is enabled and no VVCv2 tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 5.1, High Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:4:4 content.
6.6.14.2 Extended precision processing (EPP)

6.6.14.2.1| Test bitstream 12b444epp_A

Specificatiion: The bitstream is 12-bit 4:4:4 video data being coded witli¥andom access picture|types and
EPP enablégd.

Functionadl stage: Transformation process and entropy coding.

Purpose: (Jheck that the decoder can properly decode slices with EPP enabled.
6.6.14.3 Extended RRC (ERRC)

6.6.14.3.1| Test bitstream 12b444errc_A

Specificatiion: 12 bits video data with 4:4:4 chroma format is being coded with random access picfure types,
testing of the ERRC functionality, PRRC is enabled, Level 4.1.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder ¢an properly decode slices with ERRC enabled.

6.6.14.3.2| Test bitstreama2b444errc_B

Specificatiion: 12 bits yideo data with 4:4:4 chroma format is being coded with random access picture types,
testing of the ERRC fOnctionality, PRRC is disabled, Level 4.1.

Functiongl stage:Entropy coding.

Purpose: Chéck that the decoder can properly decode slices with ERRC enabled.

6.6.14.3.3 Test bitstream 12b444errc_C

Specification: 12 bits video data with 4:4:4 chroma format is being coded with random access picture types,
testing of the ERRC functionality, PRRC is enabled, Level 5.1.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.
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6.6.14.4 Persistent RRC (PRRC)

6.6.14.4.1 Test bitstream 12b444prrc_A

Specification: 12 bits video data with 4:4:4 chroma format is being coded with random access picture types,
testing of the PRRC functionality, ERRC is enabled, Level 6.2.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with PRRC enabled.

6.6.14.5 Extended TSRC (ETSRC)

6.6.14.5.1| Test bitstream 12b444etsrc_A

Specificatiion: 12 bits video data with 4:4:4 chroma format is being coded with varjous‘random access
picture types and ETSRC enabled.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ETSRC enabled:
6.6.14.6 Reversed last significant coefficient position (RLSCP)

6.6.14.6.1| Test bitstream 12b444rlscp_A

Specificatiion: The bitstream is 12-bit 4:4:4 video data being coded with various random accgss picture
types and RLSCP enabled.

Functionadl stage: Entropy coding.

Purpose: Check that the decoder can properly decéde slices with RLSCP enabled.
6.6.14.7 Wavefront parallel process (WPR)

6.6.14.7.1| Test bitstream 12b444wpp_A

Specificatiion: The bitstream is 12:bit 4:4:4 video data being coded with various random accgss picture
types and pps_entropy_codingssync_enabled_flag equal to 1.

Functiondl stage: Entropy cading.

Purpose: Check thatthe decoder can properly decode bitstreams with wavefront enabled.

6.6.14.8 Chroma‘format and bit depth

6.6.14.8.1LTest bitstream 10b444P12 A

Specification: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv2
tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 2.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 10-bit 4:4:4 content.

6.6.14.8.2 Test bitstream 10b444P12_B

Specification: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv2
tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 4.1, Main Tier.
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Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 10-bit 4:4:4 content.

6.6.14.8.3

Test bitstream 10b444P12_C

Specification: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. VVCv2
tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 5.1, Main Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 10-bit 4:4:4 content.

6.6.14.8.4

Specificat]
tools (EPP,

Functiond

Purpose:

6.6.14.8.5

Specificat]
tools (EPP,

Functiond

Purpose:

6.6.14.8.6
Specificat]
Functionad

Purpose:

6.6.14.8.7

Specificat]
Main Tier.

Functiond

Purpose:

Test bitstream 10b444P12 D

ion: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4:4-pro
ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 4}, High T|

1 stage: Entire decoder.

Check that the decoder can properly decode 10-bit 4:4:4 content.

Test bitstream 10b444P12_E

ion: A random access sequence of 10-bit 4:4:4 data encoded-in the Main 12 4:4:4 pro
ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth-constraint. Level 5.1, High T

1 stage: Entire decoder.

Check that the decoder can properly decode 10-bit 4:4:4 content.

Test bitstream 12b400P12_A
ion: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile
1 stage: Entire decoder.

Check that the decoder can preperly decode 12-bit 4:0:0 content.

Test bitstream 12b400P12_B

ion: A random adcess sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile

1 stage: Entire decoder.

Checkthat the decoder can properly decode 12-bit 4:0:0 content.

ile. VVCv2
ier.

ile. VVCv2
ier.

, Level 2.

, Level 4.1,

6.6.14.8.8

Toct hitctroam
TeStoitstFedt

12b400P12 C
T TOUT 4G

Specification: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile, Level 5.1,

Main Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:0:0 content.

6.6.14.8.9

Test bitstream 12b400P12_D

Specification: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile, Level 4.1,

High Tier.
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Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:0:0 content.

6.6.14.8.10

Test bitstream 12b400P12_E

Specification: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile, Level 5.1,

High Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:0:0 content.

6.6.14.8.1
Specificat]
Functiond

Purpose:

6.6.14.8.1

Specificat]
Main Tier.

Functiond

Purpose:

6.6.14.8.1

Specificat]
Main Tier.

Functionad

Purpose:

6.6.14.8.1

Specificat]
High Tier.

Functiond

Purpose:

1  Test bitstream 12b420P12_A
ion: A random access sequence of 12-bit 4:2:0 data encoded in the Main 12 4:4:4-profile
1 stage: Entire decoder.

Check that the decoder can properly decode 12-bit 4:2:0 content.

P Test bitstream 12b420P12_B

ion: A random access sequence of 12-bit 4:2:0 data encoded in'\the Main 12 4:4:4 profile

1 stage: Entire decoder.

Check that the decoder can properly decode 12-bit.4:2:0 content.

B3  Test bitstream 12b420P12_C

ion: A random access sequence of 12-bit'4:2:0 data encoded in the Main 12 4:4:4 profile

1 stage: Entire decoder.

Check that the decoder can preperly decode 12-bit 4:2:0 content.

1 Test bitstream 12b420P12_D

ion: A random adcess sequence of 12-bit 4:2:0 data encoded in the Main 12 4:4:4 profile

1 stage: Entire decoder.

Checkthat the decoder can properly decode 12-bit 4:2:0 content.

6.6.14.8.1

act bitctraam-12h420P12 E
o TSt oISt Ca T 2T =vTr =5

, Level 2.

, Level 4.1,

, Level 5.1,

, Level 4.1,

Specification: A random access sequence of 12-bit 4:2:0 data encoded in the Main 12 4:4:4 profile, Level 5.1,

High Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:2:0 content.

6.6.14.8.16

Test bitstream 12b422P12_A

Specification: A random access sequence of 12-bit 4:2:2 data encoded in the Main 12 4:4:4 profile, Level 2.

Functional stage: Entire decoder.
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Purpose: Check that the decoder can properly decode 12-bit 4:2:2 content.

6.6.14.8.17

Test bitstream 12b422P12 B

Specification: A random access sequence of 12-bit 4:2:2 data encoded in the Main 12 4:4:4 profile, Level 4.1,

Main Tier.

Functional stage: Entire decoder.

Purpose: Check that the decoder can properly decode 12-bit 4:2:2 content.

6.6.14.8.18

Test bitstream 12b422P12 _C

Specificat]
Main Tier.

Functiond

Purpose:

6.6.14.8.1

Specificat]
High Tier.

Functiond

Purpose:

6.6.14.8.2

Specificat]
High Tier.

Functiond

Purpose:

6.6.15 Te|

ion: A random access sequence of 12-bit 4:2:2 data encoded in the Main 12 4:4:4 profild

1 stage: Entire decoder.

Check that the decoder can properly decode 12-bit 4:2:2 content.

D Test bitstream 12b422P12_D

ion: A random access sequence of 12-bit 4:2:2 data encoded in.thle Main 12 4:4:4 profile

1 stage: Entire decoder.

Check that the decoder can properly decode 12-bit 4:2:2 content.

D  Test bitstream 12b422P12_E

ion: A random access sequence of 12-bit 4¢2:2 data encoded in the Main 12 4:4:4 profile

1 stage: Entire decoder.

Check that the decoder can properly decode 12-bit 4:2:2 content.

st bitstreams - Main 12 4:4:4 Intra profile

6.6.15.1 VYVCv1 tools set

6.6.15.1.1

Specificat]
are disablg

Test bitstream 12b4441Ivvcl_A

ion: The bitstream is 12-bit 4:4:4, in all intra mode, VVCv1 tools set is enabled and V
d.

, Level 5.1,

, Level 4.1,

, Level 5.1,

VCv2 tools

Function

1 stage: Entire decoder

Purpose: Check that the decoder can properly decode 12-bit 4:4:4 content.

6.6.15.2 Extended precision processing (EPP)

6.6.15.2.1

Specificat

Test bitstream 12b4441epp_A

ion: The bitstream is 12-bit 4:4:4, in all intra mode and EPP enabled.

Functional stage: Transformation process and entropy coding.

Purpose: Check that the decoder can properly decode slices with EPP enabled.
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6.6.15.3 Extended RRC (ERRC)

6.6.15.3.1

Test bitstream 12b4441errc_A

Specification: 12 bits video data with 4:4:4 chroma format is being coded in all intra configuration, testing
of the ERRC functionality, PRRC is enabled, Level 6.2.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.

6.6.15.3.2

Test bitstream 12b4441lerrc_B

Specificatiion: 12 bits video data with 4:4:4 chroma format is being coded in all intra configurati

of the ER

functionality, PRRC is disabled, Level 6.2.

Functionadl stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.

6.6.15.4

6.6.15.4.1

Specificat]
of the PRR|

Functiond

Purpose:

ersistent RRC (PRRC)

Test bitstream 12b444Iprrc_A

ion: 12 bits video data with 4:4:4 chroma format is being.€eded in all intra configurati
C functionality, ERRC is enabled, Level 6.2.

1 stage: Entropy coding.

Check that the decoder can properly decode slices with PRRC enabled.

6.6.15.5 Extended TSRC (ETSRC)

6.6.15.5.1

Specificat]

Test bitstream 12b444letsrc_A

ion: 12 bits video data with 4:4:4 chroma format is being coded in all intra configu

ETSRC engbled.

Functiond

Purpose:

I stage: Entropy coding:

Check that the decoder can properly decode slices with ETSRC enabled.

6.6.15.6 Reversed lastsignificant coefficient position (RLSCP)

6.6.15.6.1

Testbitstream 12b444Irlscp_A

Specificat]

ion:The bitstream is 12-bit 4:4:4, in all intra mode and RLSCP enabled.

on, testing

on, testing

ration and

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with RLSCP enabled.

6.6.15.7 Wavefront parallel process (WPP)

6.6.15.7.1

Test bitstream 12b444Iwpp_A

Specification: The bitstream is 12-bit 4:4:4, in all intra mode and sps_entropy_coding_sync_enabled_flag

equal to 1.

Functional stage: Entropy coding.
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Purpose: Check that the decoder can properly decode bitstreams with wavefront enabled.
6.6.16 Test bitstreams - Main 12 4:4:4 Still Picture profile
6.6.16.1 VVCv1 tools set

6.6.16.1.1 Test bitstream 12b444SPvvcl_A

Specification: The bitstream contains a single picture in 12-bit 4:4:4 chroma format, VVCv1 tools set is
enabled and VVCv2 tools are disabled.

Functional stage: Still picture.

Purpose: Check that the decoder can properly decode bitstreams conforming to the still pictureprofiles.
6.6.16.2 Extended precision processing (EPP)

6.6.16.2.1| Test bitstream 12b444SPepp_A
Specificatiion: The bitstream contains a single picture in 12-bit 4:4:4 chroma foymat and EPP enapled.
Functional stage: Transformation process and entropy coding.

Purpose: Check that the decoder can properly decode slices with ERR-enabled.
6.6.16.3 Extended RRC (ERRC)

6.6.16.3.1| Test bitstream 12b444SPerrc_A

Specificatiion: 12 bits video data with 4:4:4 chroma fermat is being coded in still image profile conffiguration,
testing of the ERRC functionality, PRRC is enabled;Level 5.1.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.
6.6.16.4 Persistent RRC (PRRC)

6.6.16.4.1| Test bitstream 12b444SPprrc_A

Specificatiion: 12 bits video'data with 4:4:4 chroma format is being coded in still image profile conffiguration,
testing of the PRRC fufictionality, ERRC is enabled, Level 5.1.

Functiondl stage:‘Entropy coding.

Purpose: Chéckthat the decoder can properly decode slices with PRRC enabled.

6.6.16.5 Extended TSRC (ETSRC)

6.6.16.5.1 Test bitstream 12b444SPetsrc_A

Specification: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configuration,
ETSRC is enabled, and its Rice parameter is set to 1.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ETSRC enabled.
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Test bitstream 12b444SPetsrc_B

Specification: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configuration,
ETSRC is enabled, and its Rice parameter is set to 2.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ETSRC enabled.

6.6.16.5.3

Test bitstream 12b444SPetsrc_C

Specification: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configuration,
ETSRC is enabled, and its Rice parameter is set to 3.

Functiond

Purpose:

6.6.16.5.4

Specificat]
ETSRCis e

Functiond

Purpose:

6.6.16.5.5

Specificat]
ETSRCis e

Functiond

Purpose:

6.6.16.5.6

Specificat]
ETSRCise

Functiond

Purpose:

6.6.16.5.7

Specificat]

1 stage: Entropy coding.

Check that the decoder can properly decode slices with ETSRC enabled.

Test bitstream 12b444SPetsrc_D

ion: 12 bits video data with 4:4:4 chroma format is being coded in stjll image profile con
nabled, and its Rice parameter is set to 4.

1 stage: Entropy coding.

Check that the decoder can properly decode slices with ETSRC enabled.

Test bitstream 12b444SPetsrc_E

ion: 12 bits video data with 4:4:4 chroma format is being coded in still image profile con
habled and its Rice parameter is set to 5.

1 stage: Entropy coding.

Check that the decoder can properly decode slices with ETSRC enabled.

Test bitstream 12b444SPetsrc_F

ion: 12 bits video data with4:4:4 chroma format is being coded in still image profile con
nabled and its Rice parameter is set to 6.

1 stage: Entropyoding.

Check that the.decoder can properly decode slices with ETSRC enabled.

Test bitstream 12b444SPetsrc_G

ion: 12 bits video data with 4:4:4 chroma format is being coded in still image profile con

[figuration,

[figuration,

[figuration,

Figuration,

ETSRCis e

abled and its Rice parameterissetta 7

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ETSRC enabled.

6.6.16.5.8

Test bitstream 12b444SPetsrc_H

Specification: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configuration,
ETSRC is enabled and its Rice parameter is set to 8.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ETSRC enabled.
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6.6.16.6 Reversed last significant coefficient position (RLSCP)

6.6.16.6.1

Test bitstream 12b444SPrlscp_A

Specification: The bitstream contains a single picture in 12-bit 4:4:4 chroma format and RLSCP enabled.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with RLSCP enabled.

6.6.16.7 Wavefront parallel process (WPP)

Fay |

6.6.16.7.1

Specificat]
coding_syl

Functiond

Purpose:

6.6.17 Te

s al P 3 4 A4 4-CIP)- A
ICSL DILUCAIT 14D Wpp_A

ion: The bitstream contains a single picture in 12-bit 4:4:4 chroma format afid $p
nc_enabled_flag equal to 1.

1 stage: Entropy coding.

Check that the decoder can properly decode bitstreams with wavefront.enabled.

st bitstreams - Main 16 4:4:4 profile

6.6.17.1 VVCv1 tools set

6.6.17.1.1

Specificat]
types, VVd

Functiond

Purpose:

Test bitstream 16b444vvcl_A

ion: The bitstream is 16-bit 4:4:4 video data being coded with various random acce
v1 tools set is enabled and VVCv2 tools are disabled.

1 stage: Entire decoder.

Check that the decoder can properly decode 16-bit 4:4:4 content.

6.6.17.2 Extended precision processing (EPP)

6.6.17.2.1

Specificat]
enabled.

Functiond

Purpose:

Test bitstream 16b444epp_A

ion: 16 bits video ddta with RGB format is being coded with random access picture typ

1 stage: Transfermation process and entropy coding.

Check thatthe decoder can properly decode slices with EPP enabled.

S_entropy_

Ss picture

bs and EPP

6.6.17.3 Txtended RRC (ERRC)

6.6.17.3.1

Test bitstream 16b444errc_A

Specification: 16 bits RGB video data with is being coded with random access picture types, testing of the
ERRC functionality, PRRC is enabled, Level 6.2.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.
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6.6.17.3.2 Test bitstream 16b444errc_B

Specification: 16 bits RGB video data with is being coded with random access picture types, testing of the
ERRC functionality, PRRC is disabled, Level 6.2.

Functional stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.

6.6.17.3.3 Test bitstream 16b444errc_C

Specification: 16 bits RGB video data with is being coded with random access picture types, testing of the
ERRC functionality, PRRC is enabled, Level 6.2.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with ERRC enabled.
6.6.17.4 Persistent RRC (PRRC)

6.6.17.4.1| Test bitstream 16b444prrc_A

Specificatiion: 16 bits RGB video data with is being coded with random-access picture types, teqting of the
PRRC funcfionality, ERRC is enabled, Level 6.2.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder can properly decode slices with PRRC enabled.
6.6.17.5 Extended TSRC (ETSRC)

6.6.17.5.1| Test bitstream 16b444etsrc_A

Specificatiion: 16 bits RGB video data is being/coded with various random access picture types and ETSRC
enabled.

Functiondl stage: Entropy coding.

Purpose: Check that the decoder ¢an properly decode slices with ETSRC enabled.
6.6.17.6 Reversed last significant coefficient position (RLSCP)

6.6.17.6.1| Test bitstream 16b444rlscp_A

Specificatiion: 16.bits video data with 4:4:4 chroma format is being coded with various random access
picture tyjes and RLSCP enabled.

Functional stage: Entropy coding

Purpose: Check that the decoder can properly decode slices with RLSCP enabled.
6.6.17.7 Wavefront parallel process (WPP)

6.6.17.7.1 Test bitstream 16b444wpp_A

Specification: 16 bits video data with 4:4:4 chroma format is being coded with various random access
picture types and sps_entropy_coding_sync_enabled_flag equal to 1.

Functional stage: Entropy coding.

© ISO/IEC 2024 - All rights reserved
72


https://iecnorm.com/api/?name=70d05f6f26596e7cf16500582002b16a

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Abbreviated terms 
	5 Conventions 
	6 Conformance testing for ITU-T H.266 | ISO/IEC 23090-3 
	6.1 General 
	6.2 Bitstream conformance 
	6.3 Decoder conformance 
	6.4 Procedure to test bitstreams 
	6.5 Procedure to test decoder conformance 
	6.5.1 Conformance bitstreams 
	6.5.2 Contents of the bitstream file 
	6.5.3 Requirements on output of the decoding process and timing 
	6.5.4 Static tests for output order conformance 
	6.5.5 Dynamic tests for output timing conformance 
	6.5.6 Decoder conformance test for a particular profile, tier, and level 

	6.6 Specification of the test bitstreams 
	6.6.1 General 
	6.6.2 Test bitstreams – Coding tools for Main 10 profile with 4:2:0 chroma format and 10 bit depth 
	6.6.3 Test bitstreams – High-level syntax features for Main 10 profile with 4:2:0 chroma format and 10 bit depth 
	6.6.4 Test bitstreams – Additional chroma formats and bit depths for Main 10 profile 
	6.6.5 Test bitstreams – Coding tools for Main 10 4:4:4 profile for 4:4:4 chroma format and 10 bit depth 
	6.6.6 Test bitstreams – Additional chroma formats and bit depths for Main 10 4:4:4 profile 
	6.6.7 Test bitstreams – Multilayer Main 10 profile 
	6.6.8 Test bitstreams – Multilayer Main 10 4:4:4 profile 
	6.6.9 Test bitstreams – Main 10 Still Picture profile 
	6.6.10 Test bitstreams – Main 10 4:4:4 Still Picture profile 
	6.6.11 Test bitstreams – Main 12 profile 
	6.6.12 Test bitstreams – Main 12 Intra profile 
	6.6.13 Test bitstreams – Main 12 Still Picture profile 
	6.6.14 Test bitstreams – Main 12 4:4:4 profile 
	6.6.15 Test bitstreams – Main 12 4:4:4 Intra profile 
	6.6.16 Test bitstreams – Main 12 4:4:4 Still Picture profile 
	6.6.17 Test bitstreams – Main 16 4:4:4 profile 
	6.6.18 Test bitstreams – Main 16 4:4:4 Intra profile 
	6.6.19 Test bitstreams – Main 16 4:4:4 Still Picture profile 

	6.7 Conformance test suites for Rec. ITU-T H.266 | ISO/IEC 23090-3 
	6.7.1 Bitstreams for Main 10 profile 
	6.7.2 Bitstreams for Main 10 4:4:4 profile 
	6.7.3 Bitstreams for Multilayer Main 10 profile 
	6.7.4 Bitstreams for Multilayer Main 10 4:4:4 profile 
	6.7.5 Bitstreams for Main 10 Still Picture profile 
	6.7.6 Bitstreams for Main 10 4:4:4 Still Picture profile 
	6.7.7 Bitstreams for Main 12 profile 
	6.7.8 Bitstreams for Main 12 Intra profile 
	6.7.9 Bitstreams for Main 12 Still Picture profile 
	6.7.10 Bitstreams for Main 12 4:4:4 profile 
	6.7.11 Bitstreams for Main 12 4:4:4 Intra profile 
	6.7.12 Bitstreams for Main 12 4:4:4 Still Picture profile 
	6.7.13 Bitstreams for Main 16 4:4:4 profile 
	6.7.14 Bitstreams for Main 16 4:4:4 Intra profile 
	6.7.15 Bitstreams for Main 16 4:4:4 Still Picture profile 



