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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
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Information technology — Coded representation of
immersive media —

Part 15:

This document specifies a set of tests and procedures designed to indicate whether encoders or defoders
meet the requirements specified in Rec. ITU-T H.266 | ISO/IEC 23090-3.

2 Nprmative references

The following documents are referred to in the text in such a way that some-er all of their content constitutes
requirements of this document. For dated references, only the editioncited applies. For undated refegjences,
the latlest edition of the referenced document (including any amendments) applies.

Rec. ITU-T H.266 | ISO/IEC 23090-3:2022, Information technology </Coded representation of immersive media-
Part 3| Versatile video coding

Rec. ITU-T H.266.2 | ISO/IEC 23090-16, Information technology - Coded representation of immersive media -
Part 1¢: Reference software for versatile video coding

3 Terms and definitions

For the purposes of this document, the terins and definitions given in Rec. ITU-T H.266 | ISO/IEC 23090-3
and tl:]e following apply.
d

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISP Online browsing platferm’ available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
bitstrpam
sequence of bits\that conforms to specified syntax requirements or sequence of bits to be tested for
conforlmance to.such syntax requirements

3.2
decoder
embodiment of a specified decoding process or process to be tested for conformance to such a decoding
process specification

3.3
encoder
embodiment 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
behavjour of other encoders

3.6
VVCv] tools
coding tools included in the Multilayer Main 10 4:4:4 profile of versatile video coding (VVC)

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

3.7
VVCv2 tools
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 Abpbreviated 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
CCALH Cross-component ALF

CCLM Cross=cemponent linear model

CIIpP Combined 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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Extended precision processing

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

Geometric partitioning mode

Intra block copy mode

ISP
JCCR
LFNST
LMCS
MIP
MMVI
MPM
MRL
MTS
MVCOMP
MVD
NUT
PDPC
PERP
PROF
PRRC
RA
RLSCE
RPR
RRC

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
Randomi-access

Reversed last significant coefficient position
Reference picture resampling

Regular residual coding

SAD
SAO
SBT
SCC
SDH

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

6 Conformance testing for ITU-T H.266 | ISO/IEC 23090-3

6.1 (General

The cqgnformance testing data for Rec. ITU-T H.266 | ISO/IEC 23090-3 is-available at: https://standafds.iso
.org/ido-iec/23090/-15/ed-2/en/

The fqllowing subclauses specify normative tests for verifying €onformance of video bitstreams gds well
as dedoders. Those normative tests make use of test data (bitstream test suites) provided as an eledtronic
attachment to this document and the reference software _decoder specified in Rec. ITU-T H.266.2 |
ISO/IHC 23090-16.

6.2 Bitstream conformance

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

6.3 DPecoder conformance

Decodgr conformance for Rec. ITU4T H.266 | ISO/IEC 23090-3 is specified by Clause C.5 of Rec. ITU-T H.266 |
ISO/IHC 23090-3:2022.

6.4 Procedure to test.bitstreams

A bitsfream that is elaiimed to conform to Rec. ITU-T H.266 | ISO/IEC 23090-3 shall pass the following
normdtive test. This tést should not be applied to bitstreams that are known to contain errors intrqduced

by trahsmission, ‘@s'such errors are highly likely to result in bitstreams that lack conformance to Rec] ITU-T
H.266(| ISO/IEG.23090-3.

The bifstream under test shall be decoded by processing it with the reference software decoder speciffied in
Rec. I'TU=T H.266.2 | ISO/IEC 23090-16. When processed by the reference software decoder, the bitslfcream
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 bitsfream verifier may not necessarily perform all stages of the decoding process specified in Reef ITU-T
H.266(| ISO/IEC 23090-3 in order to verify bitstream correctness. Many tests can be performed\on $yntax
elements in a state prior to their use in some processing stages.

6.5 Procedure to test decoder conformance

6.5.1 | Conformance bitstreams

A bitstream that conforms to Rec. ITU-T H.266 | ISO/IEC 23090-3 has values,ef.general_profile_idc, ggneral _
tier_flag, and general_level_idc corresponding to a set of specified constraints on a bitstream for which a
decodgr conforming to a corresponding specified profile, tier, and levelisrequired in Annex A of Rec| ITU-T
H.266(| ISO/IEC 23090-3:2022 to properly perform the decoding process.

6.5.2 | Contents of the bitstream file

The agsociated conformance testing bitstreams are included writh this document as an electronic attaclhment.
The following information is included in a single zipped file for each such bitstream.

— *Iit - bitstream (provided for all bitstreams)

— *Axt - description (provided for all bitstreams)

— *juv.md5 - MD5 checksum of the complete decoded yuv file (provided for all bitstreams)
— *1nd5 - MD5 checksum of the bitstream file (provided for all bitstreams)

*.1:)1 - output picture log (previded for all bitstreams)

— *.¢fg - config file used to generate bitstream with VTM encoder software (not provided for all bitstfeams,
ngt applicable if a VTM encoder release version was not used)

6.5.3 | Requirements-on output of the decoding process and timing
Two classes of decoder conformance are specified:
— oytputerder conformance; and

— oytput 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 avpilable. It may not be possible to perform this type of test with a production decoder (due to.the lack
of an @ppropriate accessible interface in the design at which to perform the test). In such a cage thfis test
should be performed by the manufacturer during the design and development phase. Static tests arg used
for tegting the decoding process.

The pigtures that are output by the decoder under test are checked to ensure that the following requirgments
are fulfilled:

— The cropped decoded pictures that are output by the decoder under test shall correspond to thoge that
arle output by the reference software decoder.

— The cropped decoded pictures that are output by the decoder under\test shall be output in thg same
orlder as those that are output by the reference software decoder.

— The values of the samples of the cropped decoded pictures that are output by the decoder undpr test
sHall be identical to those that are output by the reference soéftware decoder.

To assfist with the checking of the decoding process and the.eropped decoded pictures, hash values for the
croppéd decoded pictures that are output by conforming,decoders are provided in a corresponding putput
picturk log file for each test bitstream that is used in théspecified conformance tests, and most of thefe test
bitstrgeams also contain decoded picture hash SEI messages that may be used for checking the resultd of the
decod]ng process of the decoder under test.

6.5.5 [ Dynamic tests for output timing conformance

Dynarhic tests are applied to check that all the decoded samples of the cropped decoded pictures are putput
and thiat the timing of the output of the decoder's decoded samples conforms to the specifications of Cllause 8
and Ahnex C of Rec. ITU-T H.266:-}1SO/IEC 23090-3:2022, and to verify that the decoder under test can
operate according to bitstream flow characteristics prescribed by the specified HRD models (as specified by
the CPB and DPB specification-in Annex C of Rec. ITU-T H.266 | ISO/IEC 23090-3:2022) when the bits of the
bitstrg¢am are delivered at the proper rate.

The dynamic test is_ offen easier to perform on a complete decoding system, which may include a systems
decoder, a video decoder and a display process. It may be possible to record the output of the display pjrocess
and to check that\display order and timing of the cropped decoded pictures are correct at the output of the
display process:However, since the display process is not within the normative scope of Rec. ITU-T|H.266
| ISO/IEC 28090-3, there may be cases where the output of the display process differs in timing o1 value
even theugh the video decoder is conforming. In this case, the output of the video decoder itself (befare the

dlspla 7 nrnr‘pcc\ would need to he. I‘anhlrnr‘ inorder to hnrfnrm the Hwnamlr‘ tests on the video dec er. In

partlcular the output order and t1m1ng 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.

— The bit rate of the bitstream shall be inferred to be equal to the maximum value for the level specified in
Table 136 in Rec. ITU-T H.266 | ISO/IEC 23090-3:2022.

— CPBand DPB sizes shall be inferred to be equal to the maximum value for the level specified in Table 135

in

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

With

— The CPBiis filled starting at time t = 0, until it is full, before removal of the first access unit*This

t

divided by the bit rate divided by 90000 (rounded downwards) and bp_vcl_initial_cpb.removal_of

[j

— The first access unit is removed at time t = bp_nal_initial_cpb_removal delay[ i ][ j ] + 900(

SU

—  Ug

thle DPB will not overflow.

6.5.6

In ord
H.266
all the

and le

In ord
H.266

and the dynamic test specified in subclause 6.5.5 with all the bitstreams of the normative test suite sp

for tes

Tables
in the

6.6

6.6.1

Some

6.6.2

e above inferences, the HRD shall be operated as follows:

t the bp_nal_initial_cpb_removal_delay[i][j] shall be inferred to be equal to the total.CPB buff

] shall be inferred to be equal to zero.

bsequent access units are removed at intervals based on the picture distajce.

ing these inferences with the accompanying bitstreams, the CPB will/not overflow or underflg

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

b1 for a decoder for a particular profile, tier, and level to.claim output order conformance to Rec
| ISO/IEC 23090-3, the decoder shall successfully pdss-the static test specified in subclause 6.5.

el combination.

br for a decoder of a particular profile, tier,;afd level to claim output timing conformance to Rec
| ISO/IEC 23090-3, the decoder shall suecessfully pass both the static test specified in subclaus

means
er size
set[i]

0 and

w and

ITU-T
4 with

bitstreams of the normative test suite specified for testing decoders of this particular profile, tier,

ITU-T
P 6.5.4

ting decoders of this particular profile, tier, and level.

1 through 19 specify the normative test suites. The profile, tier, and level combinations are des
tables or in the .txt file assoeiated with the bitstream.

Specification of thetest bitstreams

General

tharacteristics of each bitstream are described in this clause.

Test bitstreams - Coding tools for Main 10 profile with 4:2:0 chroma format and 10 bit d

beified

cribed

epth

6.6.2.]

L0CTY)

Ll o i
i Ullld sCTPUAI AT UUTT (Lol

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 Test bitstream DQ_A

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

— The first CVS uses dependent quantization for all pictures, all non-related features (inter tools, ALF, ...)
are disabled, and MTS and LFNST are disabled.

— The second CVS uses dependent quantization for all pictures, all non-related features (inter tools, ALF, ...)
are disabled, and MTS (for intra) and LFNST are enabled.

— The third CVS exercises a picture-level selection between dependent quantization, sign data hidix
sthndard quantization, all non-related features (inter tools, ALF, ...) are disabled, and MTS (farinty
LENST are enabled.

Functjonal stage: Dependent quantization.

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

6.6.2.2.2 Test bitstream DQ_B

Specification: The bitstream consists of three CVSs of resolution 1920 x 1080, with the following prop

— The first CVS uses dependent quantization for all pictures, all non-related features (inter tools, A

ar

e disabled, and MTS and LFNST are disabled.

— The second CVS uses dependent quantization for all picturés, all non-related features (inter tools, 4

ar

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

— The third CVS exercises a picture-level selection betiween dependent quantization, sign data hidir

st
LI

Funct

Purpc
6.6.2.!

6.6.2.!

Specif
prope

— P(
— P
— P

hndard quantization, all non-related features (inter tools, ALF, ...) are disabled, and MTS (for inty
NST are enabled.

jonal stage: Dependent quantization.

se: Check that the decoder can properly decode slices with DQ enabled.
g Cross-component linear model (CCLM)

8.1 Test bitstream CCLM_A

ication: The bitstfeam exercises corner cases for coding structures using CCLM with the foll
'ties:

CO: ChromaCU size is 64x64.
DC1: Fiestsplit of CU is horizontal, i.e. CU size is 64x32.
G2:'First split of CU is quad, i.e. CU size is 32x32.

g, and
a) and

erties:

(LF, ..)

\LF, ..)

g, and
a) and

owing

— POC3: First and second split of CU are horizontal and vertical, respectively.

— POC4: First split of CU is vertical or ternary, i.e. none of condition is satisfied for CCLM.

— POC5: CU size is 64x64 and ISP is enabled.

— POC6: 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
8


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

ISO/IEC 23090-15:2024(en)

6.6.2.4 Multiple transform set (MTS)

6.6.2.4.1 Test bitstream MTS_A

Specif

ication: The bitstream exercises the following transform features:

— Istpart

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

disabled.

R Walelsnl
U CoT.

Functjonal stage: Transform.

Purpd

6.6.2.4.2 Test bitstream MTS_B

Specif
— 15

1 1.1 1]l 4+ 4 £ ICDhD MID ] 4
IIICIgutc adir tctot Ladstt s 1UL 101, IVilL, TUllld LI CC, dlT

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

DCT8-DCTS.

Include all possible block sizes and partitions where all MTS combinations can happen.
d part

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

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

Include all possible block sizes and partitions (especially for ISP)\fer all allowable MTS combingtions.

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

ication: The bitstream exercises the following\transform features:
t part

Explicit intra MTS on and explicitinter MTS off with LENST disabled.

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

Include all candidates ofiexplicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT]
DCT8-DCTS8.

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

d part
Implicitintra MTS on and explicit inter MTS off with LFNST disabled.

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

8, and

ations

L

Include all pnccih]p block sizes and p;n'h'finnc (pcpp(‘i:\”y for QRT) where all MTS combin

tions

— 3r

can happen.
d part
Implicit MTS on and explicit inter MTS off with LENST disabled.

Include all test cases for SBT and single tree.
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— Include all possible block sizes and partitions (especially for SBT) where all MTS combinations

— 4t

can happen.
h part
Explicit intra MTS on and explicit inter MTS on with LENST disabled.

Include all test cases for SBT and single tree.

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

can happen.

Funct

Purpc
6.6.2.

6.6.2.!

Specif

jonal stage: Transform.

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

5 Adaptive loop filter (ALF)

b.1 Test bitstream ALF_A

ication: This bitstream uses both ALF and virtual boundary, as follows;

— Applies ALF virtual boundary (VB) at non-CTC CTU sizes (CTU size of 64is used).

— Pg
Funct
Purpgd
6.6.2.1

Specif

— Applies ALF virtual boundary (VB) to sequences whose picture heightis 1 CTU (CTU size of 128 i

as
— Pq
Funct
Purpgd
6.6.2.!
Specif
Funct

Purpd

sitions luma VB at 4 lines (Pos : 60) and chroma VB at 2 lines (Pas* 62) above the CTU height.
jonal stage: Adaptive loop filter.

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

b.2 Test bitstream ALF_B

ication: This bitstream uses both ALF and virtual boundary, as follows:

per CTC).
sitions luma VB at 4 lines (Pos :424]) and chroma VB at 2 lines (Pos : 62) above the CTU height.
jonal stage: Adaptive loop filter.

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

5.3 Test bitstreanmVALF_C
ication: Bitstream exercises clipping values of non-linear ALF.
jonal stage: Adaptive loop filter.

se;Check that the decoder can properly decode slices with ALF enabled.

s used

6.6.2.

4 lestbitstream 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.
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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

Funct

Purpd

6.6.2.6.2 Test bitstream AFF_B

Specif
All all
4-parg
includ
are ex
mode
merge
exerci
two 4
Inheri
bandw

Funct

Purpgd
6.6.2.

6.6.2.]
Specif
Funct

Purpgd
6.6.2.]
Specif

Funct

jonal stage: Affine mode inter prediction.

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

ication: The bitstream uses affine mode, with 6-parameter affine mode-disabled by SP
pwed blocks sizes of Affine merge mode are exercised multiple times.(All allowed blocks s
meter Affine AMVP mode are exercised multiple times. All allowed candidates for Affine merge

brcised multiple times. Inheritance of affine model from top CTU are’exercised multiple times. Fg
for affine memory bandwidth restriction is triggered multiple timmes. All allowed blocks sizes of
mode are exercised multiple times. All allowed blocks size$ of 4-parameter Affine AMVP mo
ed multiple times. All allowed candidates for Affine mergé mode, including two inherited cand
-parameter constructed candidates, and zero padding candidate are exercised multiple
Lance of affine model from top CTU are exercised multiple times. Fallback mode for affine m
ridth restriction is triggered multiple times.

jonal stage: Affine mode inter prediction.

se: Check that the decoder can properly décode slices with affine mode enabled.
f  Sub-block-based temporal merging candidates (ShTMVP)

.1 Test bitstream SbTMVP:A
ication: The bitstream uses SbTMVP when affine is disabled.
jonal stage: Inter prediction process.

se: Check that theydecoder can properly decode PUs with SbTMVP on and affine off.

/.2 Test bitstream SbTMVP_B
ication: This bitstream disables SbTMVP.

jonal stage: Inter prediction process.

5 flag.
zes of
mode,

ng two inherited candidates, two 4-parameter constructed candidates, and zero padding candidate

IIback
Affine
de are
dates,
times.
gmory

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

© ISO/IEC 2024 - All rights reserved
11


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

ISO/IEC 23090-15:2024(en)

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 concatenation of 5 CVSs with the following properties:

Funct|

Purpd

6.6.2.8.2 Test bitstream AMVR_B

Specif

Funct|

Purpgd
6.6.2.9 Bi-directional optical flow (BDOF)

6.6.2.9.1 Testbitstream BDOF_A

Specification: Bitstream exercises all possible implicit BDOF on/off conditions and sub-block usages.

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

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

m[tlon vector resolution).

The third CVS exercises translational AMVR with amvr_precision_idx equal to 0 (i.e., 1/2 1uma 3

m

The fourth CVS exercises affine AMVR with amvr_precision_idx equal to 0 (i.e., 1/16 luma sample 1

V€

The fifth CVS exercises affine AMVR with amvr_precision_idx equal to 1 (i.e,-1 luma sample 1

NG

Ty
Tx
Tx

thiis implies application of the Switchab]e\Interpolation Filter (SIF).

Af
Af

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

ctor resolution).

ctor resolution).
jonal stage: Inter prediction.

se: Check that the decoder can properly decode bitstreams witkk AMVR enabled.

ication: The bitstream exercises AMVR. It cycles frame=by-frame between the following varian
anslational AMVR with amvr_precision_idx equalto 1 (i.e., 1 luma sample motion vector resolu
anslational AMVR with amvr_precision_idx equal to 2 (i.e., 4 luma samples motion vector resolj

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

fine AMVR with amvr_precision_idx equal to 1 (i.e., 1 luma sample motion vector resolution).
jonal stage: Inter prediCtion.

se: Check that the deeoder can properly decode bitstreams with AMVR enabled.

fine AMVR with amvr_precision-idx equal to 0 (i.e., 1/16 luma sample motion vector resolution).

ample

notion

notion

ts:
tion).
ition).

ution),

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.
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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.

6.6.2.
Specif
Funct

Purpd
6.6.2.

6.6.2.]
Specif
indica
mpm_
MRL i3
Funct

Purpc

6.6.2.]

Specif
indica
mpm_
MRL i
and M
SMVD

Funct

Purpc

|2 Bi-predictive with CU weights (BCW)

2.1 Test bitstream BCW_A
ication: The bitstream exercises all possible combining weights for BCW.
jonal stage: Inter prediction process.

se: Check that the decoder can properly decode CUs with BCW enabled.
| 3 Multi-reference line prediction (MRLP)

| 3.1 Test bitstream MRLP_A

ication: The bitstream contains all possible combinations of extended intra reference lines fo
Led by intra_luma_ref_idx = {1, 2} and most probable.umodes except the DC, indicated by intra|
dx ={0, 1, 2, 3, 4}. For the CUs at the top border of &CTU, extended references lines are not used
1dex is not present in the bitstream. All CTC tools:are enabled.

jonal stage: Intra prediction and mode signalling processes.

se: Test all combinations of reference line indices and associated MPM signalling with all tools

| 3.2 Test bitstream MRLP_B

ication: The bitstream contains all possible combinations of extended intra reference lines fo
Led by intra_luma_ref_idx.= {1, 2} and most probable modes except the DC, indicated by intra|
dx ={0, 1, 2, 3, 4}. For.the’CUs at the top border of a CTU, extended references lines are not used
hdex is not present-in-the bitstream. The following prediction modes have been disabled: Int
[P, Inter: SBT, MMVD; Affine, SubPuMvp, IMV, BCW, BIO, CIIP, GPM, DisFracMMVD, AffineAmuvr, |
and PROF.

jonal stage:rIntra prediction and mode signalling processes.

se: Test all combinations of reference line indices and associated MPM signalling with specifi

and inlter tools turned off.

r luma
luma_
in the

pn.

 luma
luma_
in the
a: ISP

DMVR,

C intra

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.

Funct

ional stage: Intra prediction.

Purpose: Check that the decoder can properly decode bitstreams with IBC enabled.
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6.6.2.14.2 Test bitstream IBC_B

Specification: This bitstream exercises general IBC features, merge, skip and AMVP modes, with BV

predic

tor 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

Funct

Purpd

6.6.2.]

Specif
disabl

Funct

Purpd

6.6.2.
Specif
Funct

Purpd
6.6.2.

6.6.2.

Specif
LFNST

Funct|

Purpc

6.6.2.

Specif
LFNST

bd (DuallTree=0).
jonal stage: Intra prediction.

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

4.4 Test bitstream IBC_D

ication: This bitstream exercises general IBC features, merge, skip andclAMVP modes, with
ed.

jonal stage: Intra prediction.

se: Check that the decoder can properly decode bitstreams with’'IBC enabled.

4.5 Test bitstream IBC_E
ication: This bitstream exercises general IBC blocks with all possible block sizes.
jonal stage: Intra prediction.

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

15 Intra sub-partitioning (ISP)

5.1 Test bitstream ISP_A

ication: The bitstream c@ntains various combinations of block sizes, ISP split types, intra mod
indices. It uses an Al configuration and 34 frames with QP 28.

jonal stage: Intraprediction.

se: Check thatithe decoder can properly decode bitstreams with ISP enabled.

5.2 Test bitstream ISP_B

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

AMVR

s and

ication: The bitstream contains various combinations of block sizes, ISP split types, intra modrs and

Functional stage: Intra prediction.

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

DMUR
of PMVYR-

— All integer delta motion vector combinations are exercised multiple times.

— All fractional delta MV are exercised multiple times.

Funct

Purpd

6.6.2.
Specif
Funct

Purpd
6.6.2.

6.6.2.

Specif
once fi

Funct|

Purpc
6.6.2.

6.6.2.]

Specif
rectar

Funct

Purpd

jonal stage: Inter prediction.

se: Check that the decoder can properly decode bitstreams with DMVR enabled.

6.2 Test bitstream DMVR_B
ication: This bitstream exercises DMVR with corner cases of SAD&ariations.
jonal stage: Inter prediction process.

se: Check that the decoder can properly decode bitstreamsiwith DMVR enabled.

17 Sub-block transform (SBT)

[ 7.1 Test bitstream SBT_A

ication: The bitstream exercises SVT withall allowed blocks sizes exercised multiple times (3
br each SBT mode for each allowed CU size).

jonal stage: Transform process.

se: Check that the decoder can properly decode bitstreams with DMVR enabled.
|8 Luma mapping with chroma scaling (LMCS)

8.1 Test bitstrean’LMCS_A

ication: Thisbitstream tests control of LMCS at the slice level, with the picture split into 4 tileg
gular slices;

jonal Stage: In-loop filter process.

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

t least

and 4

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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6.6.2.18.3 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 Test bitstream SDH_A

Specification: This bitstream tests SDH on/off control at picture level.
Functjonal stage: In-loop filter.

Purpgqse: Check that the decoder can properly decode bitstreams with LMCS enabled.
6.6.2.20 Symmetric motion vector difference (SMVD)

6.6.2.20.1 Test bitstream SMVD_A
Specification: This bitstream exercises all allowed blocks sizes of SMVDimode multiple times.
Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreamsavith SMVD enabled.
6.6.2.21 Block-based delta pulse code modulation (BDRPEM)

6.6.2.21.1 Test bitstream BDPCM_A

Speciffication: This bitstream exercises BDPCM-coeded block of each possible block size, in both luma and clhroma.

Functjonal stage: Intra coding.

Purpgqse: Check that the decoder can properly decode bitstreams with BDPCM enabled.
6.6.2.22 Matrix based intra prediction (MIP)

6.6.2.22.1 Test bitstream MIP_A

Specification: This bitstream exercises MIP in different combinations with other tools. The bit{
consisfts of three C¥Ss/with the following properties:

— FipstCVS:For'‘each M, N in {4, 8, 16, 32, 64}, the bitstream contains an MxN-luma-intra-block in wh
inkra-prédiction signal is generated by a mip-mode and in which intra_mip_transposed_flag is fal
it Fontains an MxN-luma-intra-block in which the intra-prediction signal is generated by a mip-mo
in| which intra_mip_transposed_flag is true. For each mip-matrix occurring in the spec, the bitg

tream

ch the
se and
de and
tream

contains a luma-intra-block in which the intra-prediction signal is generated by a mip-mode that uses

this mip-matrix.

— Second CVS: MIP is enabled, MTS and intra tools LFNST, ISP, MRL are disabled. Each slice is an intra slice.

— Third 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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6.6.2.22.2 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:

lude all test cases for ISP, MIP, luma tree, and CST with LFENST.

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 LFNST can’be applied.
Functjonal stage: Transform.

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

6.6.2.23.2 Test bitstream LFNST_B

Specification: This bitstream exercises LENST with MTS disabled; as follows:
lude all test cases for single tree with LENST.

lude all sets and candidates of LFNST, i.e. 4 sets and 2 candidates per set.
lude all possible block sizes where LENST canbe applied.

Functjonal stage: Transform.

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

6.6.2.23.3 Test bitstream LFNST_C

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

— The first CVS enable$-LFNST and explicit MTS; ISP and MIP are enabled.

— Tle second CVS‘enables LENST and explicit MTS; ISP and MIP are disabled.

— Tlhe third GVS enables LENST and explicit MTS; ISP is enabled and MIP is disabled.
— Tle foupth CVS enables LENST and explicit MTS; ISP is disabled and MIP is enabled.

Functjonal stage: Transform.

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

6.6.2.23.4 Test bitstream LFNST_D

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 'cCgnsists
of five|parts with the following properties:
— 1dtpart
—{ Explicit intra MTS on and explicit inter MTS off (CTC).
— Include all test cases for ISP, MIP, luma tree, and CST.
— Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST%.DE€T8-DST7, DST7-DCT|8, and
DCT8-DCTS.
— Include all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.
—{ Include all possible block sizes and partitions (especially fof ISP) where all combinations of MT'S and
LFNST can happen.
— 21)d part
— Explicitintra MTS on and explicit inter MTS off with maximum transform size set to 32.
— Include all test cases for ISP, MIP, luma treeCST, and TU-tiling based on maximum transform size (32).
— Include all candidates of explicit MTS) i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT|8, and
DCT8-DCTS.
— 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 MT'S and
LEFNST can happen.
— 31(d part
— Implicit MTS-gwand explicit inter MTS off.
— Include all%est cases for ISP, MIP, luma tree, and CST.
— Include“all candidates of explicit MTS, i.e., DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT]|8, and
DCT8-DCTS.
Baclh:ida o1l catrc o d ~on 3 4o £1 DNQCT Adcotcaond D o A d ot 0 e ot
ITICITUULT dIT STLS dlITU ULAdIITUIUdilLS UT LiIN'IVNO 1, IL.C,, "T SULS dllIU 4 LdIliuIiIuatt o Pbl oOC L.
— Include all possible block sizes and partitions (especially for ISP) where all combinations of MTS and
LFNST can happen.
— 4thpart

Implicit MTS on and explicit inter MTS on.

Include all test cases for ISP, MIP, luma tree, and CST.
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Include all candidates of explicit MTS, i.e., DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT
DCT8-DCTS.

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

8, and

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

LFNST can happen.

— 5thpart

Explicit MTS on and explicit inter MTS on.

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

Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DSTF/DCT]
DCT8-DCTS.

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 M
LFENST can happen.

8, and

['S and

Functjonal stage: Transform.
Purpgqse: Check that the decoder can properly decode bitstreams with MTS and LENST enabled.
6.6.2.24.2 Test bitstream MTS_LFNST_B
Specification: This bitstream exercises various types of enablivig of MTS and LFNST. The bitstream cqnsists
of five|parts with the following properties:
— 14tpart
—{ Explicit intra MTS on and explicit inter MTS0ff (CTC).
— Include all test cases for SBT, single tree, and TU-tiling based on maximum transform size (64).
— Include all candidates of explicittMTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT8, and
DCT8-DCTS.
— Include all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.
—{ Include all possible blogck sizes and partitions (especially for SBT) where all combinations aof MTS
and LFNST can happen.
— 21d part
— Explicit intfa MTS on and explicit inter MTS off with maximum transform size set to 32.
—{ Includeall test cases for SBT, single tree, and TU-tiling based on maximum transform size (32).
— Aneclude all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT]8, and
DCT8-DCT8
— 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 SBT) where all combinations of MTS
and LFNST can happen.
— 3rd part

Implicit MTS on and explicit inter MTS off.

— Include all test cases for SBT, single tree and TU-tiling based on maximum transform size (64).
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Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST7-DCT
DCT8-DCTS.

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

8, and

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

and LFNST can happen.
— 4th part
— Implicit MTS on and explicit inter MTS on.
— Include all test cases for SBT, single tree and TU-tiling based on maximum transform size (64).
— Include all candidates of explicit MTS, i.e.,, DCT2-DCT2, DST7-DST7, DCT8-DST7, DST/DCT|8, and
DCT8-DCTS.
— Include all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.
—{ Include all possible block sizes and partitions (especially for ISP) where all combinations of MT'S and
LFENST can happen.
— 5th part
— Explicit MTS on and explicit inter MTS on.
— Include all test cases for SBT, single tree and TU-tiling based ‘oh maximum transform size (64).
— Include all candidates of explicit MTS, i.e.,, DCT2-DCT2,"DST7-DST7, DCT8-DST7, DST7-DCT|8, and
DCT8-DCTS.
— Include all sets and candidates of LFNST, i.e., 4 sets and 2 candidates per set.
— Include all possible block sizes and partitions (especially for SBT) where all combinations of MTS
and LFNST can happen.
Functjonal stage: Transform.
Purpgqse: Check that the decoder can propeérly decode bitstreams with MTS and LENST enabled.
6.6.2.25 Joint coding of chromaresiduals (JCCR)
6.6.2.25.1 Test bitstream JCER_A
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 fontains thrée-frames at resolution of 416x240.
Functjonal stage: TU reconstruction.
Purpqse:*Check that the decoder can properly decode TUs with different JCCR modes, different JCCR QP
offset§ and different JCCR signs.

6.6.2.25.2 Test bitstream JCCR_B

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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6.6.2.25.3 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.

Functjonal stage: TU reconstruction.

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

6.6.2.25.4 Test bitstream JCCR_D

Specification: This bitstream exercises joint chroma residual coding in combination~with other too
bitstrgam consists of two CVSs with the following properties:

s. The

— The first CVS uses a random selection of the jointCbCr sign flag, forces theusage of all possible jointCbCr

m

pdes, non-related features (inter tools, ALF, ...) are disabled, MTS, LFNST, LMCS, and DQ are dis3

bled.

— The first CVS uses a random selection of the jointCbCr sign flag, fofces the usage of all possible jointCbCr

m
€1]

Funct

Purpc

6.6.2.]
Specif
of ph_
video

Funct

Purpgd
offset;

6.6.2.7
Specif
of ph_
video

Funct|

pdes, non-related features (inter tools, ALF, ...) are disabled, MTS (for intra), LFNST, LMCS, and |
abled.

jonal stage: TU reconstruction.

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

5.5 Test bitstream JCCR_E

ication: Bitstream exercises all possible JCCR modes. In addition, different combinations for
oint_cbcr_sign_flag and sh_joint_cbey_qp_offset syntax elements are included in the bitstream.
contains three frames at resolutionof 416x240.

jonal stage: TU reconstruction.

se: Check that the decodep can properly decode TUs with different JCCR modes, different JC
and different JCCR signs.

25.6 Test bitstream JCCR_F

ication: BitStréam exercises all possible JCCR modes. In addition, different combinations for
oint_cbcr=sign_flag and sh_joint_cbcr_qp_offset syntax elements are included in the bitstream.
containsithiree frames at resolution of 1920x1080.

jonal stage: TU reconstruction.

DQ are

values
Coded

CR QP

values
Coded

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.

Purpgd
enabld

6.6.2.]

Specif
delay

Funct

Purpd
enable

6.6.2.]

Specif
config

Funct

Purpc
enabld

6.6.2.]

6.6.2.]

Specif
buffer

Funct

Purpc
6.6.2.]

6.6.2.]

se: Check that the decoder can properly decode bitstreams with temporal motion vector pried
d and disabled.

6.3 Test bitstream TMVP_C

ronfiguration.
jonal stage: Motion vector prediction.

se: Check that the decoder can properly decode bitstreams with témporal motion vector pred
d and disabled.

6.4 Test bitstream TMVP_D

ication: Bitstream enables TMVP. Uses scaled 'ParkRunning3' test sequence with QP 32 and low
uration.

jonal stage: Motion vector prediction.

se: Check that the decoder can properly degode bitstreams with temporal motion vector preq
d and disabled.

p7 Motion vector compression (MVCOMP)

7.1 Test bitstream MVCOMP_A

ication: This bitstreamrineludes large motion vectors that are stored in the temporal motion
and that are later retrieved for motion vector prediction.

jonal stage: Inter prediction.

se: Check that'the decoder can properly decode bitstreams with large motion vectors.
P8 Sampled adaptive offset (SAO)

P81 Test bitstream SAO_A

liction

ication: Bitstream disables TMVP. Uses scaled 'ParkRunning3’ test sequence~with QP 32 and low

liction

' delay

liction

vector

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

Functional stage: In-loop filter.

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

6.6.2.28.2 Test bitstream SAO_B

Specification: 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 Test bitstream SAO_C

Specification: 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 Test bitstream PROF_A

Specification: This bitstream contains pictures with high rotation motion.

Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreams with PROF enabled.

6.6.2.29.2 Test bitstream PROF_B

Specification: The bitstream contains pictures with high zoom and rotation motion.

Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreams.with PROF enabled.

6.6.2.30 Deblocking (DEBLOCKING)

6.6.2.30.1 Test bitstream DEBLOCKING_A

Specification: This bitstream has luma deblocking filters of lengths (7,7), (7,5), (5,7), (7,3), (3,7), (5,5), (5,3)
and (3,5).

Functjonal stage: In-loop filter.

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

6.6.2.30.2 Test bitstream DEBLOCKING_B

Specification: This bitstfeam has luma deblocking filters of lengths (3,3) and (1,3).

Functjonal stage: In-lgop filter.

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

6.6.2.30.3 Test bitstream DEBLOCKING_C

Specitication: This bitstream teststhatluma deblockingisperformedonadcd deblockinaarid andehsures

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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6.6.2.30.4 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

S 1 €3 £3 Ritat 3 dalal 1= 4 1 £ 4 1 A | 43 dalal 1= A | 1 f
pECl TCATIUIL. DITSTITAlIl TATTUISTS UTUTULRIITE LUIIIT UT TCTATUT TS TUTITId  daUdptlIve UTUTULRIITES dITU CUTT rol o

beta ahd tc for both luma and chroma.
Functjonal stage: In-loop filter.

Purpgqse: Check that the decoder can properly decode bitstreams with deblocking filter enabled.
6.6.2.31 Weighted prediction (WP)

6.6.2.31.1 Test bitstream WP_A

Specification: The bitstream was encoded in random access configuration=-The content has fading to|black.
WP have been disabled for pictures with Tid equal to 2.

Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreaths with weighted prediction enabled.

6.6.2.31.2 Test bitstream WP_B
Specification: The bitstream was encoded in low-delay configuration. The content has flashing and fading.
Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreams with weighted prediction enabled.
6.6.2.32 Parallel merge (PMERGE)

6.6.2.32.1 Test bitstream PMERGE_A

Specification: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals to 1 with luma
CTB size 128x128.

Functjonal stage:Jatér prediction.

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

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 si

ze 128x128.

Functional stage: Inter prediction.

Purpg
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Purpgd
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Funct
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2.5 Test bitstream PMERGE_E

ze 128x128.
jonal stage: Inter prediction.

se: Check that the decoder can properly decode bitstream with paralleLmerge control.
83 Intra prediction (IP)

$3.1 Test bitstream IP_A
ication: The bitstream exercises luminance intra prediefion modes.
jonal stage: Intra sample prediction.

se: Test intra sample reconstruction process.

3.2 Test bitstream IP_B
ication: Bitstream exercises all the intra prediction modes.

jonal stage: Intra sample prediction.

84 Luma intra prediction mode (MPM)

4.1 Test bitstream MPM_A

ication: This’bitstream contains MPM candidate for all the sizes of the blocks, i.e. all WxH-sizdg
both W.and H are equal to one of the following values: {4, 8, 16 or 32}. All intra coding tools
e enabled!

jonal stage: Intra prediction.

se: Test intra sample reconstruction process, especially wide angle modes in non-square blocks

ication: This bitstream exercises the sps_log2_parallel_merge_level_minus2 equals.to 5 with luma

D.

d TUs,
pxcept

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 Test bitstream CTU_B

Specification: 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.]
Specif
Funct

Purpd
6.6.2.

6.6.2.]
Specif
Funct

Purpd

6.6.2.]
Specif
Funct
Purpd
6.6.2.]
Specif
Funct
Purpc
6.6.2.]
Specif

Funct|

5.3 Test bitstream CTU_C
ication: Bitstream exercises all possible CU sizes when maximum CTU size is set to 32x32.

jonal stage: Test the parsing and reconstruction of slices.

se: Check that a decoder can parse and reconstruct correctly when maximum CTUsize is set to

36 Trees and partitioning (TREE, QTBTT)

6.1 Test bitstream TREE_A
ication: This bitstream exercises a range of tree size and depths for CTUSize=32.
jonal stage: Partitioning.

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

6.2 Test bitstream TREE_B
ication: This bitstream exercises a range of tree size and depths for CTUSize=64.
jonal stage: Partitioning.

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

6.3 Test bitstream TREE_C
ication: This bitstream.exercises a range of tree size and depths for CTUSize=128.
jonal stage: Partitiohing.

se: Check that thexddecoder can properly decode all partitioning modes.

6.4 Test bitstream QTBTT_A

icatien: Bitstream exercises all possible range of CU sizes and depths for QTBTT partitions.

jonal stage: Test the parsing and reconstruction of slices.

B2x32.

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 Test bitstream BOUNDARY_A

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
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 Transform (TRANS)

6.6.2.38.1 Test bitstream TRANS_A
Specification: The bitstream has size 64 transform off, LENST off, and DepQuant off foAll Intra.
Functjonal stage: Transform.

Purpgqse: Check that the decoder can properly decode all transform modes.

6.6.2.38.2 Test bitstream TRANS_B
Specification: The bitstream has size 64 transform on, LENST off,and’DepQuant off for All Intra.
Functjonal stage: Transform.

Purpgqse: Check that the decoder can properly decode all trahsform modes.

6.6.2.38.3 Test bitstream TRANS_C
Specification: The bitstream has size 64 transform off, LENST off, and DepQuant off for random access.
Functjonal stage: Transform.

Purpgqse: Check that the decoder can properly decode all transform modes.

6.6.2.38.4 Test bitstream TRANS:-D
Specification: The bitstream has size 64 transform on, LFNST off, and DepQuant off for random accegs.
Functjonal stage: Transform.

Purpgqse: Check that'the decoder can properly decode all transform modes.
6.6.2.39 Quantization (QUANT)

6.6.2.391 "Test bitstream QUANT_A

Specification: 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 Test bitstream QUANT_B
Specification: This bitstream tests CU level QP adaptation.

Functional stage: Quantization.
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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 LoopFilterTcOffsetcdiv
LoopFijlterTcOffset_div2 to 12.

Functjonal stage: Quantization, In-loop filtering.

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

6.6.2.39.5 Test bitstream QUANT_E

Specification: The bitstream use of local chroma QP offsets. It signals a PPS-chroma QP offset list of m
size, making use of maximal QP offset range.

Functjonal stage: Quantization.

Purpgqse: Check that the decoder can parse and use local chroma QP offsets.
6.6.2.40 Scaling list (SCALING)

6.6.2.40.1 Test bitstream SCALING_A

Specification: Bitstream uses scaling list in monechrome mode. Composed of 2 concatenated streamn
first ope sets scaling lists every 8 frames, the second one sets scaling lists based on temporal ID.

Functjonal stage: Inverse quantization,

Purpgse: Check that decoder can parseand use scaling list quantization matrices.

6.6.2.40.2 Test bitstream SCALING_B

Specification: The bitstream uses quantization matrices in colour mode for LFNST blocks. Composg
concatenated streams The'first one sets scaling lists every 8 frames, the second one sets scaling lists
on tenpporal ID with&psZscaling_matrix_for_lfnst_disabled_flag OFF.

Functjonal stageinhverse quantization.

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

13

and

hximal

s. The

bd of 2
based

6.6.2.40:3 Test bhitstream SCALING C

Specification: The bitstream sses scaling lists, reuses apsld, sets scaling lists ON and OFF. Uses
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 Test bitstream ENTROPY_A
Specification: 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_flag in slice header (0, 1, absént)
Functjonal stage: Entropy coding.

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

6.6.2.41.3 Test bitstream ENTROPY_C
Specification: Bitstream tests CABAC initialization, sweeping QP from 0 to 63.
Functjonal stage: Entropy coding.

Purpgqse: Check that the decoder properly decodes all entropy coding-modes.
6.6.2.42 Entropy coding (ENTMAINTIER)

6.6.2.42.1 Test bitstream ENTMAINTIER_A

Specification: The bitstream contains 3 independent\€VSs containing one picture, formed from on
Each CVS contains the maximum number of bits;given the profile, level and tier, and assuming
distripution of bits between pictures coded at the'maximum luma sample rate for the level, at Level 4
concatenated CVSs are as follows:

— The first picture does not require anytGABAC zero words.
— The second picture requires one‘CABAC zero word.
— Thethird picture requires asubstantial quantity of CABAC zero words (75 % of the bitstream is pac

All 3 piictures have a very lew; subjective quality level due to the artificial nature of these bitstreams. 4
NAL uhits contain almost(within 3 bytes worth) of the maximum number of allowed bins, for their si

Functjonal stage: Entropy coding.

Purpgqse: Checkthat the decoder properly decodes all entropy coding modes.

6.6.2.42.2 Test bitstream ENTMAINTIER_B

b slice.
equal
The 3

lding).
\11 VCL

r.c.

SpeCI (o - - . iy . D . . S .
Each CVS contalns the maximum number of bits, given the proflle level and t1er and assuming
distribution of bits between pictures coded at the maximum luma sample rate for the level, at Level 4.
3 concatenated CVSs are as follows:

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

— The second picture requires one CABAC zero word.

equal
1. The

— 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
distriljution o The 3

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

ictures have a very low subjective quality level due to the artificial nature{of these bitstreams. All VCL
NAL uhits contain almost (within 3 bytes worth) of the maximum number of-@ldewed bins, for their sife.

Functjonal stage: Entropy coding.

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

6.6.2.42.4 Test bitstream ENTMAINTIER_D

Specification: The bitstream contains 3 independent CVS$-Containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, givén the profile, level and tier, and assuming| equal
ibution of bits between pictures coded at the maximum luma sample rate for the level, at Level 5/1. The
tenated CVSs are as follows:

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

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

Functjonal stage: Entropy,coding.

Purpgqse: 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
distrijution o P 4.1 for
High tjer. The 3 concatenated CVSs are as follows:

— Tle first picture does not require any CABAC zero words.
— Tle 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 piictures have a very low subjective quality level due to the artificial nature{of these bitstreams. All VCL
NAL uhits contain almost (within 3 bytes worth) of the maximum number of-@ldewed bins, for their sife.

Functjonal stage: Entropy coding.

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

6.6.2.43.3 Test bitstream ENTHIGHTIER_C

Specification: The bitstream contains 3 independent CVS$-Containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, givén 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 for
High tjer. The 3 concatenated CVSs are as follows:

e 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).

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

Functjonal stage: Entropy,coding.

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

6.6.2.43.4 Test bitstream ENTHIGHTIER_D

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from ong slice.
Each (VS contains the maximum number of bits, given the profile, level and tier, and assuming
distribution o P € maximuin [uma sample rate tor the level, a 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.

Funct|

Purpgd

6.6.2./

Specif
2 and

Funct|

Purpc

6.6.2./

Specif
3 and

Funct

Purpd

6.6.2.

Specif
4 and

Funct

Purpd

6.6.2.

Specif
5 and

Funct

Purpd

jonal stage: Inter prediction.

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

4.2 Test bitstream MERGE_B

ication: This bitstream exercises the maximum number of merge candidates [MaxNumMergeC
Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 2.

jonal stage: Inter prediction.

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

4.3 Test bitstream MERGE_C

ication: This bitstream exercises the maximum number0f'merge candidates (MaxNumMergeC
Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 3.

jonal stage: Inter prediction.

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

14.4 Test bitstream MERGE_D

ication: This bitstream exercises tlie maximum number of merge candidates (MaxNumMergeC
Maximum number of GPM mergé candidates (MaxNumGpmMergeCand) = 4.

jonal stage: Inter prediction.

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

4.5 Test bitstream’ MERGE_E

ication: Thighitstream exercises the maximum number of merge candidates (MaxNumMergeC
Maximum hamber of GPM merge candidates (MaxNumGpmMergeCand) = 5.

jonal.stage: Inter prediction.

se)Check that the decoder properly decodes all merge modes.

and) =

and) =

and) =

and) =

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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6.6.2.44.7 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

S 1 E3 £3 Thiclitat H £l 3 1. £ didait LNA N M Fal
pecl ICAUIVUIL. 11115 UILSUI TAIITI TATI UISTS UIT ITIdATIITUIIT ITUTITUTT Ul 11ITT SC CAdIliuIiudics l_lvlaAlV UIIIvicr SC\J

3 and
Funct

Purpd

6.6.2.

Specif
4 and

Funct

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

6.6.2.44.10 Test bitstream MERGE_]

Specification: This bitstream exercises the maximum number of merge candidates (MaxNumMergeC

5and

Funct|

Purpgqse: Check that the decoder properly decodes all merge modes.
6.6.2.45 Position dependent prediction-combination (PDPC)

6.6.2.45.1 Test bitstream PDPC:A

Specification: This bitstream tests the clipping function in PDPC for horizontal or verticall
predidtion modes.

Funct

Purpgqse: Check thatthe decoder properly decodes the bitstream when PDPC is enabled.

6.6.2.45.2 Test bitstream PDPC_B

Specification: This bitstream uses DPC with various block sizes.

Maximum number of GPM merge candidates (MaxNumGpmMergeCand) = 3.
jonal stage: Inter prediction.

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

14.9 Test bitstream MERGE_I

ication: This bitstream exercises the maximum number of merge candidates (MaxNumMergeC
Maximum number of GPM merge candidates (MaxNumGpmMergeCand)}\="4.

jonal stage: Inter prediction.

Maximum number of GPM merge candidates (MagxNumGpmMergeCand) = 5.

jonal stage: Inter prediction.

jonal stage: Intracoding.

nd) =

and) =

and) =

intra

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 Test bitstream WPP_A
Specification: The bitstream is encoded with sps_entropy_coding_sync_enabled_flag equal to 1.

Functional stage: Inter prediction.

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

6.6.2.46.2 Test bitstream WPP_B

Specification: The bitstream is encoded with rectangular tile and sps_entropy_coding:sync_enable
equal to 1 and pictures contain 4 tiles.

Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode bitstreams with wayefront enabled and tiles.
6.6.2.47 Lossless and near-lossless, include transform skip (LOSSLESS)

6.6.2.47.1 Test bitstream LOSSLESS_A

Specification: The coded slices are either I or B, and all blocks employ the transform skip mode a
reguldr residual coding stage for entropy coding.

Functjonal stage: Test the parsing and reconstruction-of slices.

Purpgse: Check thata decoder can parse and recanstruct correctly when the bitstream consists of trar
skip mode and the regular residual coding stage operating at the lossless operation point.

6.6.2.47.2 Test bitstream LOSSLESS_B

Specification: The coded slices areweither I or B, and most of the blocks employ the transform skip mo
the corresponding residual coding'stage for entropy coding.

Functjonal stage: Test the parsing and reconstruction of slices.

Purpgqse: Check that a-decoder can parse and reconstruct correctly when the bitstream consists of
amount of transform skip mode but using the transform skip residual coding for entropy coding.

6.6.2.48 Reference picture resizing (RPR)

6.6.2.48.1 Test bitstream RPR_A

d_flag

nd the

sform

He and

a high

Specification: This bitstream has 4 pictures. The bitstream contains CUs encoded with inter-pre

iction

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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6.6.2.48.2 Test bitstream RPR_B

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

ctures

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 pi
with g higher resolution than the current picture. The luma resolution is 832x480 for pictures 0'ahd
of 560[x320 for pictures 2 and 3.

Functjonal stage: Inter prediction.

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

6.6.2.48.4 Test bitstream RPR_D

Specification: The bitstream uses reference picture resampling with 2x ratio with sps_chroma_horiz
collocated_flag = 03.

Functjonal stage: Inter prediction.

Purpgqse: Check that the decoder can properly decode a bitstréam with RPR enabled.
6.6.2.49 Cross-component ALF (CCALF)

6.6.2.49.1 Test bitstream CCALF_A

Specification: This bitstream enables CCALF with filters that would exceed the output dynamic ran
requirje a clip.

Functjonal stage: In-loop filtering.

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

6.6.2.49.2 Test bitstream CCALF_B
Specification: This bitstfeam enables CCALF for all CTUs in the bitstream.
Functjonal stage: In-loop filtering.

Purpgse: Checgkthat the decoder can properly decode a bitstream with CCALF enabled.

6.6.2.49.3\ Test bitstream CCALF_C

ctures
1 and

ontal_

be and

Specification: 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 Test bitstream CCALF_D
Specification: 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}.

Funct

Purpd

6.6.2.!
Specif
Corres
0, resy

Funct

Purpc
6.6.2.

6.6.2.!
Specif
Funct

Purpd

6.6.2.!
Specif
Funct

Purpc

6.6.2.!
Specif
Funct

Purpgd

onal stage: Inter prediction

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

0.2 Test bitstream GPM_B

ectively.
jonal stage: Inter prediction.

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

51 Coding tool sets (CodingToolSets)

b1.1 Test bitstream CodingToolsSets_A

jonal stage: General decoding.

b1.2 Test bitstream CodingToolsSets_B

jonal stage: General decoding.

b1.3 Test bitstream CodingToolsSets_C
ication: Thisbitstream enables and disables coding tools corresponding to set C in Table 2.

jonal stage: General decoding.

ication: This bitstream uses different numbers of GPM candidates, including-2, 3, 4, 5
pondingly, the value of sps_max_num_merge_cand_minus_max_num_gpm_cand-is set to 4, 3, 2

ication: This bitstream enables and disables coding tools corresponding to set A in Table 2.

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

ication: This bitstream enables'and disables coding tools corresponding to set B in Table 2.

se: Check that a decodercan decode bitstreams using various combinations of coding tools.

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

hnd 6.
1 and

6.6.2.51.4 Test bitstream CodingToolsSets_D

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

Functional stage: General decoding.

Purpose: Check that a decoder can decode bitstreams using various combinations of coding tools.
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6.6.2.51.5 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

6.6.3.
Specif
10 pic
pictur

Funct

Purpgd
Accesq

6.6.3.

6.6.3.]
Specif
Funct

Purpc
bitstrg

6.6.3.]
6.6.3.!
Specif
Funct

Purpgd

6.6.3.!

Specif

.1 Access unit delimiter (AUD)

|.1 Test bitstream: AUD_A

ication: Pictures may or may not include associated Access Unit Delimiter (AUD) NAL units. TH
fures of this bitstream do not include AUD, the next 10 pictures included AUD, dnd finally the
bs do not include AUD.

jonal stage: High-level syntax processing / picture boundary processing.

se: Check that the decoder can handle and transition between pictures with and without assg
Unit Delimiter NAL units.

> Filler (FILLER)

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

se: Check that the decoder can properly*decode when filler data NAL units are present
am.

8 Decoding Capability Indication (DCI)

8.1 Test bitstream DCI_A
ication: The bitstream includes a DCI NAL unit.
jonal stage: High*level syntax processing.

se: Check that'the decoder can properly decode when DCI NAL unit is present in the bitstream.

8.2 Testbitstream DCI_B

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

e first
ast 10

ciated

in the

Funct

ional 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 a

re 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 on
contained in the same CVS.

6.6.3.4.2 Test bitstream SPS_B

es, are

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

Functional stage: High-level syntax processing.

6.6.3.4.3 Test bitstream SPS_C

Specification: Multiple SPSs are signalled in the bitstream and SPS with SPS ID equakto 0 is used
bitstr¢gam. ALF and BCW are enabled in SPS for the first two CVSs and are disabled in@SPS for the thirg

Functjonal stage: High-level syntax processing.

Purpgqse: Check that the decoder can properly decode when the content of an'SPS is replaced while usi
same $PS ID in different CVSs.

6.6.3.5 Video usability information (PQ, HLG)

6.6.3.5.1 Test bitstream PQ_A
Specification: This bitstream uses VUI transfer characteristics for PQ content.
Functjonal stage: High-level syntax.

Purpgqse: Check that the decoder can properly pat'se the VUI.

6.6.3.5.2 Test bitstream HLG_A
Specification: This bitstream uses videg*usability information transfer characteristics for HLG conte
Functjonal stage: High-level syntax:

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

6.6.3.5.3 Test bitstream HLG_B

Specification: ThiS.bitstream uses VUI to indicate "backward-compatible HLG" which is encoded
transfpr characteristics with encoded as 1 and also include the alternative transfer characteristi
message with'preferred transfer characteristics set to 18.

Functjonal stage: High-level syntax.

Hferent

in the
| CVS.

ng the

using
cs SEI

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 O is used fo
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 Test bitstream PPS_B
Specification: 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 bitstream.

6.6.3.6.3 Test bitstream PPS_C

Specification: Multiple PPSs are signalled in the bitstream. PPS with PPS ID equal to 0 is used“for tHe first
two CYSs. The content of the PPS is updated and used for all pictures in the second CVS.

Functjonal stage: High-level syntax processing.

Purp
same

se: Check that the decoder can properly decode when the content of a PPS-is replaced while using the
PS ID in different pictures.

6.6.3.] Mixed NUT (MNUT)

6.6.3.7.1 Test bitstream MNUT_A

Specification: The bitstream contains mixed NAL unit types. Encoded subpicture bitstreams were merged
into ope bitstream using the subpicMergeApp tool that isiincluded in the VTM package. The bitdtream
contaipns 4 subpictures arranged in 2x2 formation. The firstSubpicture bitstream has CRA subpicturg every
32th gicture while the other 3 subpicture bitstreams don't have IRAP pictures after the first picture. Hence,
in every 32th picture there is a mix of CRA subpicturé and trailing subpictures. The encoder was slightly
modified to ensure that reference picture list syntax’is the same for CRA bitstream and non-CRA bitstreams.

Functjonal stage: High-level syntax processing.

Purpgse: Check that the decoder can préperly decode bitstreams with mixed NAL unit types in th¢ same
picturk.

6.6.3.7.2 Test bitstream MNUT B

Specification: The bitstream-contains mixed NAL unit bitstream that contains mixed NAL unit types in
some ¢f the pictures and wses the sps_idr_rpl_present_flag syntax element.

Functjonal stage: High-level syntax processing.

Purpgqse: Check.that the decoder can properly decode bitstreams with mixed NAL unit types in th¢ same
pictur.

6.6.3.13 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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6.6.3.8.2 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.'L.1 Test bitstream HRD_A

Specification: This bitstream tests AU-based HRD operation, using the Buffering Period SEl‘and Hicture
Timing SEI messages.

Functjonal stage: High-level syntax processing.

Purpgqse: Check that the decoder can properly process HRD data.

6.6.3.9.2 Test bitstream HRD_B

Specification: This bitstream tests AU-based HRD operation, using the Buffering Period SEI and Hicture
Timing SEI messages, with 2 DUs in each AU.

Functjonal stage: High-level syntax processing.

Purpgqse: Check that the decoder can properly process HRD data.
6.6.3.10 Adaptation parameter set (APSALF, APSLMES, APSMULT, SUFAPS)

6.6.3.10.1 Test bitstream APSALF_A

Specification: This bitstream uses multiple ALF APS, with only ALF APS is present in the bistream [LMCS
and scaling list are disabled).

Functjonal stage: High-level syntax processing.

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

6.6.3.10.2 Test bitstream APSLMCS_A

Specification: The hitstream uses multiple (3) LMCS APS (APSid =0, 1 and 2), only LMCS APS is pregent in
the bitstream (ALFds-disabled).

Functjonal stage: High-level syntax processing.

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

6.6.3.10.3 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 present in the bitstream.

Functional stage: High-level syntax processing.

Purpose: Check that the decoder can properly decode bitstreams using APSs.
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6.6.3.10.4 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 Test bitstream APSLMCS_D
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jonal stage: High-level syntax processing.

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

0.6 Test bitstream APSLMCS_E
ication: The bitstream tests the use of LMCS APS with negative CRSOffset value.
jonal stage: High-level syntax processing.

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

0.7 Test bitstream APSMULT_A

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

jonal stage: High-level syntax processing.

se: Check that the decoder can properly decode when multiple scaling list APSs are contained
LVS.

0.8 Test bitstream APSMULT_B

ication: Multiple scaling list ARSs are signalled in the bitstream with the same scaling list A
a scaling list ASP is signalled;.it will overwrite the existing scaling list ASP.

jonal stage: High-level syntax processing.

se: Check that the, decoder can properly decode when multiple scaling list APSs are contained
[VS, and they cap-be“overwritten by each other.

0.9 Test bitstream SUFAPS_A
ication:The bitstream contains suffix APS NAL units for ALF.

jonal 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

in the

am. For each picture, the referenced scaling list APS ID is\decided according to the picture's POC niimber.

in the

PS ID.

in the

Specification: The bitstream starts with a CRA picture. The CRA picture is followed only by RASL pictures,

which

Funct

are expected to be discarded.

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

pictur

e 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

pictur

es.

Functional stage: High-level syntax processing.

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

pictur]
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Specif
Funct
Purpc
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6.6.3.]
Specif

Funct

E Ty pEs.

1.3 Test bitstream RAP_C
ication: The bitstream contains IDR pictures with RADL pictures.
jonal stage: High-level syntax processing.

se: Check that the decoder can properly decode bitstreams containing Warious random
e types.

| 1.4 Test bitstream RAP_D
ication: The bitstream contains IDR pictures without leading pictures.
jonal stage: High-level syntax processing.

se: Check that the decoder can properly decode bitstreams containing various random
e types.

|2 Picture output (POUT)

2.1 Test bitstream POUT_A
ication: This bitstream exercises picture output related syntax, with both values of ph_pic_outpy
jonal stage: High-level syntax processing.

se: Check that the decodér can properly output pictures.
|3 Gradual decoderrefresh (GDR)

3.1 Test bitstream GDR_A
ication:{The bitstream starts with GDR pictures with recovery POC = 0.

jonal\stage: High-level syntax processing.

ACCesSS

ACCessS

t_flag.

Purpc

se’Checlk thatthe decoder can decade and handle GDR cignn"ing

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
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6. GDR picture at POC 5 references missing pictures POC 1-4, at POC 26 the refresh period,ha
bted and a decoder may start output.
jonal stage: High-level syntax processing.

se: Check that the decoder can decode and handle GDR signalling.
|4 Picture order count (POC)

4.1 Test bitstream POC_A

ication: This bitstream exercises POC derivation, including(POC reset, using the sps_poq
Flag, ph_poc_msb_cycle_present, ph_poc_msb_cycle_val and sps_poc_msb_cycle_len_minusl
ts.

jonal stage: High-level syntax processing.

se: Check that the decoder can properly derive POg values.
|5 Tiles (TILE)

5.1 Test bitstream TILE_A
ication: Each picture contains a single tile and single slice.
jonal stage: High-level syntax processing.

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

| 5.2 Test bitstream.TILE_B

ication: Each¢icture contains uniform tile partitioning along both horizontal and vertical dirg
ach tile containing single slice.

jonal stage: High-level syntax processing.

sei'Check that the decoder can properly decode uniformly partitioned tiles.

rts at
5 been

_msb_
byntax

ctions

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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6.6.3.15.4 Test bitstream TILE_D

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

Functional stage: High-level syntax processing

aining

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

single|slice.

Functjonal stage: High-level syntax processing.

ttaining

Purpgqse: Check that the decoder can properly decode when tile partitioning has M rows-and N columjns.

6.6.3.15.6 Test bitstream TILE_F

Specification: Each picture contains tile partitioning with M rows and N columns with each tile cont
multigle slices.

Functjonal stage: High-level syntax processing.

Purpgse: Check that the decoder can properly decode when tile partitioning has M rows and N co
with epch tile containing multiple slices.

6.6.3.15.7 Test bitstream TILE_G

Specification: Each picture contains tile partitioning@with M rows and N columns and the whole |
containing a single slice.

Functjonal stage: High-level syntax processing:

Purpgqse: Check that the decoder can properly decode when tile partitioning has M rows and N colum
the whole picture containing a single slice:

6.6.3.16 Slices (SLICES)

6.6.3.16.1 Test bitstream SLICES_A
Specification: This bitstream exercises several different slice/tile layouts.

Functjonal stage: High-level syntax processing.

Purpgse: Checgk'that the decoder can properly decode when a variety of slice and tile layouts are used.

6.6.3.17.7Subpictures (SUBPIC)

@ining

lumns

icture

ns and

6.6.3.17.1 Test bitstream SUBPIC_A
Specification: 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 Test bitstream SUBPIC_B

Specification: 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.

Purpgqse: Check that the decoder can properly decode bitstreams with equal size subpictures and pargmeter
informpation in the PH.

6.6.3.17.4 Test bitstream SUBPIC_D

Specification: This bitstream exercises signalling of subpictures with varying subpicture IDs using mpultiple
PPSs ih a way that demonstrates a panning of the field-of-view.

Functjonal stage: High-level syntax processing.

Purpgqse: Check that the decoder can properly decode subpictures when stibpicture IDs vary in the CYS.

6.6.3.17.5 Test bitstream SUBPIC_E
Specification: Bitstream exercises deblocking control features-across subpicture boundaries.
Functjonal stage: High-level syntax processing.

Purpgqse: Check that the decoder can properly decodebitstreams when a variety of subpicture layoyts and
deblodking control features are used.

6.6.3.18 Picture header and slice header (PHSH)

6.6.3.18.1 Test bitstream PHSH_B

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

Functjonal stage: High-level synhtax processing.

Purpgse: Check that the decoder can properly decode a picture header whether included in a slice header|or not.
6.6.3.19 Temporal-scalability (TEMPSCAL)

6.6.3.19.1 Testbitstream TEMPSCAL_A

Specification: 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 Test bitstream TEMPSCAL_C

Specification: 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 Inter-layer reference picture lists (ILRPL)
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Specif
Funct

Purpc
term 1

6.6.3.’

6.6.3.7

Specif

0.1 Test bitstream ILRPL_A
ication: This bitstream contains two layers, with layer 1 referencing layer 0.
jonal stage: High-level syntax processing/scalability.

se: Check that the decoder can properly decode bitstreams using inter layernteference predicti
21 Reference picture lists (RPL)

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

se: Check that the decoder can properly decode and-handle reference picture lists with shor
hces.

P2 Long term ref picture (LTRP)

p2.1 Test bitstream LTRP_A
ication: LTRP handling and picture marking.
jonal stage: High-level syntak.processing.

se: Check that the decodercan properly decode and handle reference picture lists with short arg
eferences.

23 Number of-active ref pics (ACTPIC)

23.1 Test-bitstream ACTPIC_A

ication: This bitstream contains 1 active picture in list 0, and 1 active picture in list1.

Funct

n.

t term

d long

onal 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 Virtual boundaries (VIRTUAL)

6.6.3.24.1 Test bitstream VIRTUAL_A

Specification: Virtual boundaries are enabled and signalled in SPS with 3 vertical and2-horizontal yirtual
boundaries.

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

Purpgse: Check that the decoder can properly decode and handle the virtualboundaries signalled in the SPS.

6.6.3.24.2 Test bitstream VIRTUAL_B

Specification: Virtual boundaries are enabled and signalled in PH,enly for pictures with an odd POC|value.
When[virtual boundaries are enabled in a picture, 2 vertical and'1"horizontal virtual boundaries are applied.

Functjonal stage: High-level syntax processing and in-loopfilter process.

Purpgqse: Check that the decoder can properly decode*and handle the virtual boundaries signalled in the PH.
6.6.3.25 Reference wraparound (WRAP)

6.6.3.25.1 Test bitstream WRAP_A

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

Functjonal stage: Inter prediction.

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

6.6.3.25.2 Test bitstream WRAP_B

Specification:(This bitstream uses reference wraparound mode with content using the PERP format for
360° vlideo irfrandom access mode.

Functjenal 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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6.6.3.25.4 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)
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6.1 Test bitstream CUBEMAP_A

ication: A generalized cubemap projection SEI message is signalled in the bitstream mwvith p
qual to 2, mapping function equal to 2, and guard band flag equal to 0 to indicate{that the
es are 3x2-packed non-uniform cubemap projected pictures without guard bands.

jonal stage: High-level syntax processing.

se: Check that the decoder can parse the generalized cubemap projection,SElMnessage.

6.2 Test bitstream CUBEMAP_B

ication: A generalized cubemap projection SEI message is signalled in the bitstream with p
qual to 3, mapping function equal to 1, and guard band flag(eéqual to 1 to indicate that the
bs are 6x1-packed equal-angular cubemap projected picturesiwith guard bands.

jonal stage: High-level syntax processing.

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

6.3 Test bitstream CUBEMAP_C

ication: A generalized cubemap projection SEI message is signalled in the bitstream with p
qual to 4, mapping function equal to 0, and guard band flag equal to 1 to indicate that the
bs are 5x1-packed hemicubemap projected pictures with guard bands.

jonal stage: High-level syntax processing.

se: Check that the decodércan parse the generalized cubemap projection SEI message.

6.4 Test bitstreamERP_A

ication: An egujrectangular projection SEI message is signalled in the bitstream with guargd
ual to 1 to indicate that the coded pictures are equirectangular projected pictures with guard
left and right sides.

jonal.stage: High-level syntax processing.

se?)Check that the decoder can parse the equirectangular projection SEI message.

hcking
coded

hcking
coded

hcking
coded

| band
bands

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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6.6.3.27.2 Test bitstream CROP_B
Specification: 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 réofrdering.
The bikstream is generated with optimized values for dpb_max_dec_pic_buffering_minus1[i] anddph_max_
num_reorder_pics[1i ].

Functjonal stage: High-level syntax processing.

Purpgse: Check that the decoder can properly decode bitstreams exercising the DRB-bumping process.

6.6.3.28.2 Test bitstream BUMP_B

Specification: This bitstream exercises bumping process in regard to the'setting of DPB size and reordering.
The bitstream is generated with optimized value for dpb_max_num_reoxder_pics[ i | but with DPB size that
is mor than the optimal one.

Specification: This bitstream exercises bumpingprocess in regard to the setting of DPB size and reordering.
tstream is generated with non-optimal-values for both dpb_max_dec_pic_buffering_minus1[ | | and
dpb_njax_num_reorder_pics[1i].

Functjonal stage: High-level syntax progessing.

Purpgse: Check that the decoder.can properly decode bitstreams exercising the DPB bumping procesg.
6.6.3.29 Decoded picture buffer (DPB)

6.6.3.29.1 Test bitstream DPB_A
Specification: This/bitstream signals sublayer decoded picture buffer (DPB) sizes for multiple sublayrs.
Functjonal stage: High-level syntax processing.

Purpgse: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.
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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

Specification: This bitstream has field_seq_flag in SPS is equal to 1 contains frame-field informati
messages. Different values of vui_chroma_sample_loc_type_top_field and vui_chroma_sample_loc

botton
Funct

Purpd
6.6.4
6.6.4.

6.6.4.
Specif
Funct
Purpc
6.6.4.
Specif
Funct
Purpd

6.6.4.]

6.6.4.]
Specif

Funct|

h_field are tested.
jonal stage: Test field coding when sps_field_seq_flag is equal to 1.

se: Check that the decoder can properly decode pictures coded in field coding’
Test bitstreams - Additional chroma formats and bit depths for-Main 10 profile
| 8 bit 4:0:0 (8b400)

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

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

.2 Test bitstream 8b400_B
ication: 8-bit 4:0:0 bitstream at.a‘higher resolution.
jonal stage: Additional chromaformat and bit depth setting.

se: Check that the decoder-can properly handle the chroma format of 4:0:0 and InternalBitDeptf
P 8 bit 4:2:0 (8b420)

P.1 Test bitstream 8b420_A
ication: 8-bit 4:2:0 bitstream at a low resolution.

jonal stage: Additional bit depth setting.

pon SEI
| type_

h of 8.

h of 8.

Purp

se: LheCK that the decoder can properly nandle the Internalbitbeptn oI o.

6.6.4.2.2 Test bitstream 8b420_B

Specification: 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.

6.6.5.1.2 Test bitstream 10b444 B
Specifiication: The bitstream is 10-bit 4:4:4, in random access mode, and does not enable any 4:4*4;specifif tools.
Functjonal stage: Decoder.

Purpgqse: Check that the decoder can properly decode 10-bit 4:4:4 content.
6.6.5.2 Adaptive colour transform (ACT)

6.6.5.2.1 Test bitstream ACT_A

Specification: This bitstream tests ACT with CU level adaptatiofi of the colour spaces between R(GB and
YCoCgl in random access mode. The bitstream is Main 10 4:4:4 profile, Main tier, Level 6.

Functjonal stage: Adaptive colour transform.

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

6.6.5.2.2 Test bitstream ACT_B

Specification: This bitstream tests ACT with-CU level adaptation of the colour spaces between R(B and
YCoCg, in all intra mode. The bitstream is Main 10 4:4:4 profile, Main tier, Level 6.

Functjonal stage: Adaptive colour transform.

Purpgse: Check that the decoder€an properly decode a bitstream with ACT enabled.
6.6.5.3 Palette mode (PALETTE)

6.6.5.3.1 Test bitstream PALETTE_A

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

Functjonal stage: Palette.

Purp

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

of-the-CUstobe-codedusingpatette-mode-inranAll Intra

Specifieation—Thisbitstreamforces-themajority
configuration. The bitstream conforms to the Main 10 4:4:4 profile, Main tier.

Functjonal stage: Palette.

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

6.6.5.3.5 Test bitstream PALETTE_E

Specification: This bitstream forces the majority of the CUs to be coded using pdlette mode in an All Intra
configuration. The bitstream use 4:2:0 chroma format but conforms to the Maih 10 4:4:4 profile, Majn tier,
Level B, which supports use of palette mode for 4:2:0.

Functjonal stage: Palette.

Purpgqse: Check that the decoder can properly decode a bitstreamywith palette mode enabled.
6.6.5.4 Entropy coding (ENT444MAINTIER)

6.6.5.4.1 Test bitstream ENT444MAINTIER_A

Specification: The bitstream contains 3 independént CVSs containing one picture, formed from ong slice.
Each CVS contains the maximum number of-bits, given the profile, level and tier, and assuming| equal
distrilhution of bits between pictures coded,atthe maximum luma sample rate for the level, at Level 4{ The 3
concafienated CVSs are as follows:

— Tle 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 plictures have a verylow subjective quality level due to the artificial nature of these bitstreams. All VCL
NAL uhits contain alimpst (within 3 bytes worth) of the maximum number of allowed bins, for their sife.

Functjonal stage; Entropy coding.

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

6.6.5.4-27TFest bitstream ENT444MAINTIERB

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
distriljution o The 3

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

ictures have a very low subjective quality level due to the artificial nature{of these bitstreams. All VCL
NAL uhits contain almost (within 3 bytes worth) of the maximum number of-@ldewed bins, for their sife.

Functjonal stage: Entropy coding.

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

6.6.5.4.4 Test bitstream ENT444MAINTIER_D

Specification: The bitstream contains 3 independent CVS$-Containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, givén 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. The
3 condatenated 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).

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

Functjonal stage: Entropy,coding.

Purpgqse: 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
distrijution o P 4.1 for
High tjer. The 3 concatenated CVSs are as follows:

— Tle first picture does not require any CABAC zero words.
— Tle 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 piictures have a very low subjective quality level due to the artificial nature{of these bitstreams. All VCL
NAL uhits contain almost (within 3 bytes worth) of the maximum number of-@ldewed bins, for their sife.

Functjonal stage: Entropy coding.

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

6.6.5.5.3 Test bitstream ENT444HIGHTIER_C

Specification: The bitstream contains 3 independent CVS$-Containing one picture, formed from one slice.
Each CVS contains the maximum number of bits, givén 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 for
High tjer. The 3 concatenated CVSs are as follows:

e 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).

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

Functjonal stage: Entropy,coding.

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

6.6.5.5.4 Testbitstream ENT444HIGHTIER_D

Specification: The bitstream contains 3 independent CVSs containing one picture, formed from ong slice.
Each (VS contains the maximum number of bits, given the profile, level and tier, and assuming
distribution o P € maximuin [uma sample rate tor the level, a 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 Test bitstream 8b422_A

S 1 E3 FroaaaQ Lo 4.9, Liros £ LV P 1 Y, | £31 3 All T o+ A |
peCl ICAlIVUIL. O"UILU T. 4.4 UILSLI Tallil 11 Iviadlll 1 T LT lJl UILLIC, 11T ALl It a ITTUUC.

Functjonal stage: Reconstruction.

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

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

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

6.6.6.1.3 Test bitstream 8b422_C
Specification: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, inkLow Delay P mode.
Functjonal stage: Reconstruction.

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

6.6.6.1.4 Test bitstream 8b422_D
Specification: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode.
Functjonal stage: Reconstruction.

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

6.6.6.1.5 Test bitstream8b422_E
Specification: 8-bit 4:2;2.bitstream for Main 10 4:4:4 profile, in Random Access mode.
Functjonal stage:(Reconstruction.

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

6.6.6.1.6_“Test bitstream 8b422_F

Specification: 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.
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6.6.6.

Specif
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Funct
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Specif
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Funct

Purpd

6.6.6.’
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.9 Test bitstream 8b422 1

ication: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode with.screen c
tools enabled.

jonal stage: Reconstruction.

se: Check that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma f

.10 Test bitstream 8b422_]

ication: 8-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Loew Delay P mode with screen c
tools enabled.

jonal stage: Reconstruction.

se: Check that the decoder can properly decode contentcoded with 8-bit depth and 4:2:2 chroma f

|.11 Test bitstream 8b422_K

ication: 8-bit 4:2:2 bitstream for Main 10-4:4:4 profile, in Random Access mode with screen c
tools enabled.

jonal stage: Reconstruction.

se: Check that the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma f

.12 Test bitstream 8b422_L

ication: 8-bit 4:2:2-bitstream for Main 10 4:4:4 profile, in Random Access mode with screen c
tools enabled.

jonal stage: Reéconstruction.

se: Checkthat the decoder can properly decode content coded with 8-bit depth and 4:2:2 chroma f

) C-8 bit 4:4:4 (8b444)

pntent

brmat.

pntent

brmat.

pntent

brmat.

pntent

brmat.

6.6.6.2.1 Test bitstream 8b444_A

Specification: 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.
Functjonal stage: Additional chroma format setting.

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

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

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

6.6.6.4.1 Test bitstream 10b422_A
Specification: 10-bit 4:2:2 bitstream for Main 10 4:4;4profile, in All Intra mode.
Functjonal stage: Reconstruction.

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

6.6.6.4.2 Test bitstream 10b422_B
Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode.
Functjonal stage: Reconstruction.

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

6.6.6.4.3 Test bifstream 10b422_C
Specification: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode.

Functjonal'stage: Reconstruction.

Purpose: Checkthatthe decoder can properiy decode content coded with 10-bitdeptirand 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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6.6.6.4.5 Test bitstream 10b422_E

Specification: 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.

Funct
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6.6.6.1
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jonal stage: Reconstruction.

se: Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chtroma fi

1.7 Test bitstream 10b422_G

ication: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile, in All Intra mode, with:screen content
nabled.

jonal stage: Reconstruction.

se: Check that the decoder can properly decode content coded with 10<pit depth and 4:2:2 chroma f]

1.8 Test bitstream 10b422_H

ication: 10-bit 4:2:2 bitstream for Main 10 4:4:4 profile,in All Intra mode, with screen content
nabled.

jonal stage: Reconstruction.

se: Check that the decoder can properly decode’tontent coded with 10-bit depth and 4:2:2 chroma ]

1.9 Test bitstream 10b422 1

ication: 10-bit 4:2:2 bitstream for:Main 10 4:4:4 profile, in Low Delay P mode, with screen c
tools enabled.

jonal stage: Reconstructioix:

se: Check that the decoder'can properly decode content coded with 10-bit depth and 4:2:2 chroma ]

.10 Test bitstream 10b422_]

ication: 10-bit4:2:2 bitstream for Main 10 4:4:4 profile, in Low Delay P mode, with screen c
tools enabled.

jonalistage: Reconstruction.

Purpd

prmat.

roding

prmat.

roding

prmat.

pntent

prmat.

pntent

prmat.

se:Check that the decoder can properly decode content coded with 10-bit depth and 4:2:2 chroma f

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 tools 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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6.6.6.4.12 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 tools 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

Test bitstreams - Multilayer Main 10 profile

6.6.7.

6.6.7.
Speci
and 1

scalab

Funct

Purpd

6.6.7.

Specif
416x2
predid
Funct

Purpd
refere

6.6.7.
Specif
sublay
layer [
Funct

Purpc
levels

6.6.7.]

6.6.7.]

Video parameter set (VPS)

.1 Test bitstream VPS_A

ication: The bitstream contains two dependent layers. Layer 0 is encoded with 208x120 input video

yer 1 is encoded with 832x480 input video. Inter-layer prediction is enabled for layer 1 (
ility).

jonal stage: High-level syntax.

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

.2 Test bitstream VPS_B
ication: The bitstream contains a single VPS with three<dependent layers. Layer 0 is encode

10 input video, layer 1 with 640x360 input video and layer 3 with 832x480 input video. Inte
tion is enabled for layer 1 and layer 2. Layer 2 does notxeference layer O.

jonal stage: High-level syntax.

se: Check that the decoder can properly decode when the VPS is present in the bitstream and
hce layers are direct reference layers.

.3 Test bitstream VPS_C

ication: The bitstream contains.d single VPS with two dependent layers that exercises signal

rediction is enabled for layer 1.

jonal stage: High-level syntax.

hre signalled.
P Layered coding with OLS (OLS)

.1\ Test bitstream OLS_A

bpatial

1 with
r-layer

not all

[ing of

er levels. Layer 0 is encodediwith 176x144 input video and layer 1 with 416x240 input video/ Inter-

se: Check that the'décoder can properly decode when the VPS is present in the bitstream and sublayer

Speci

ication: 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-bitstream.

6.6.7.2.2 Test bitstream OLS_B

Specification: 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.

Pur ose: Choclethaot thn doasndae co e nnly A dn b 4 Tovsnsg o sazith 1 d | on 1
p STt Tt attotatT Canproptriy attotat—whnttrnrcCTaycro=o vvictr ray Cr aCpthnoy Cles,

and extract a sub-bitstream.
6.6.7.3 Operating point information NAL unit (OPI)

6.6.7.3.1 Test bitstream OPI_A

Specification: The bitstream has output layer set and a subset of sublayers compared to the information
given In VPS, where the bitstream has been extracted from a two-layer original bitstream.

Functjonal stage: High-level syntax.

Purpgqse: Check that the decoder can properly decode extracted bitstreams.

6.6.7.3.2 Test bitstream OPI_B

Specification: The bitstream tests that the decoder can properly infer the OLS index and the Highest
temparal ID from the VPS when the OPI NAL unit in the bitstream does not contain the OLS index apd the
highedt temporal ID, from a two-layer bitstream.

Functjonal stage: High-level syntax.

Purpgse: Check that the decoder can properly-déecode extracted bitstreams.
6.6.7.4 Spatial scalability (SPATSCAL)

6.6.7.4.1 Test bitstream SPATSCAL A

Specification: Spatial scalability’ with noncontinuous 3 layers 0, 30, 50. Scaling ratios are (1.05x, [.75x),
(0.51x1 0.69x), (0.54%, 0.51x):

Functjonal stage: Spatial scalability.

Purpgqse: Check that-the decoder can properly decode bitstreams with noncontinuous layers and atypical
scaling ratios.

6.6.8 | Testbitstreams - Multilayer Main 10 4:4:4 profile

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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Test 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.

Purpc

6.6.9.

Specif
of a bi

se: Check that the decoder can properly decode bitstreams conforming to the still picture pref

.2 Test bitstream STILL_B

ication: This bitstream tests a Main 10 Still Picture decoder’s capability of decoding the first p
stream conforming to the Main 10 profile when the first picture of the bitstréam is a GDR g

with ph_recovery_poc_cnt equal to 0.

Funct

Purpd
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6.6.10
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6.6.10
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Funct|
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Purpgd
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jonal stage: Still picture.

se: Check that a Main 10 Still Picture decoder can decode the first-picture of a Main 10 bits
the first picture of the bitstream is a GDR picture with ph_recovery-poc_cnt equal to 0.

Test bitstreams - Main 10 4:4:4 Still Picture profile
.1 Still picture (STILL444)

.1.1 Test bitstream STILL444_A

ication: The bitstream contains a single picture and exercises tools defined for the still p
S.

jonal stage: Still picture.

se: Check that the decoder can properly decode bitstreams conforming to the still picture prof

.1.2 Test bitstream STILL444 B

ication: This bitstreani-tests a Main 10 4:4:4 Still Picture decoder’s capability of decoding th
e of a bitstream conferming to the Main 10 4:4:4 profile when the first picture of the bitstrear
Cture.

jonal stage:(Still picture.

se: Check/)that a Main 10 4:4:4 Still Picture decoder can decode the first picture of a Main 1
am when the first picture of the bitstream is an IDR picture.

les.

icture
icture

tream

icture

les.

e first
h is an

4:4:4

6.6.11

|_Test 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 Test 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.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit 4:2:0 content.
6.6.13 Test bitstreams - Main 12 Still Picture profile
6.6.13.1 VVCv1 tools set

6.6.13.1.1 Test bitstream 12b420SPvvcl_A

Specification: The bitstream contains a single picture in 12-bit 4:2:0.chroma format, VVCv1 toolq set is
enabldd and VVCv2 tools are disabled.

Functjonal stage: Still picture.

Purpgqse: Check that the decoder can properly decode bitstreams conforming to the still picture profiles.
6.6.14 Test bitstreams - Main 12 4:4:4 profile
6.6.14.1 VVCv1 tools set

6.6.14.1.1 Test bitstream 12b444vvcl_A

Specification: A random access sequénce of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. yVCv1
toolset is enabled and no VVCv2 toels (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 2.

Functjonal stage: Entire decoder!

Purpgqse: Check that the décoder can properly decode 12-bit 4:4:4 content.

6.6.14.1.2 Test bitstream 12b444vvcl_B

Specification: A random access sequence of 12-bit 4:4:4 data encoded in the Main 12 4:4:4 profile. yVCv1
toolsef is enabled and no VVCv2 tools (EPP, ERRC, PRRC, ETSRC, RLSCP) are enabled. Level 4.1, Main Tier.

Functjonal 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

6.6.14.2 Extended precision processing (EPP)

6.6.14.2.1 Test bitstream 12b444epp_A

Specification: The bitstream is 12-bit 4:4:4 video data being coded with.random access picture typ
EPP enabled.

Functjonal stage: Transformation process and entropy coding.

Purpoge: Check 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

Specification: 12 bits video data with 4:4:4 chroma format is being coded with random access picture
testing of the ERRC functionality, PRRC is enabled, Level 4.1.

Functjonal stage: Entropy coding.

Purpgqse: Check that the decoder<«an properly decode slices with ERRC enabled.

6.6.14.3.2 Test bitstream42b444errc_B

Specification: 12 bits yide0 data with 4:4:4 chroma format is being coded with random access picture
testing of the ERRC flinctionality, PRRC is disabled, Level 4.1.

Functjonal stage: Entropy coding.

Purpgse: Check that the decoder can properly decode slices with ERRC enabled.

6.6.14.3:3 ost bitstream-1 ')h/l/l/lnrrr_f‘

es and

types,

types,

Specification: 12 bits video data with 4:4:4 chroma format is being coded with random access picture
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

Specification: 12 bits video data with 4:4:4 chroma format is being coded with varieus random fccess
picturg types and ETSRC enabled.

Functjonal stage: Entropy coding.

Purpgse: 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

Specification: The bitstream is 12-bit 4:4:4 video data being‘coded with various random access picture
types pnd RLSCP enabled.

Functjonal stage: Entropy coding.

Purpgqse: Check that the decoder can properly decode slices with RLSCP enabled.
6.6.14.7 Wavefront parallel process (WPP)

6.6.14.7.1 Test bitstream 12b444wpp, A

Specification: The bitstream is 42-bit 4:4:4 video data being coded with various random access picture
types pnd sps_entropy_coding=sync_enabled_flag equal to 1.

Functjonal stage: Entropy.coding.

Purpgqse: Check thatth@decoder can properly decode bitstreams with wavefront enabled.
6.6.14.8 Chroma’format and bit depth

6.6.14.8.1 Test bitstream 10b444P12_A
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Functional stage: Entire decoder.

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

6.6.14.8.2 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.
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Purpgd

6.6.14
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.8.4 Test bitstream 10b444P12_D

ication: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4t4 profile.
EPP, ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 4{yHigh Tier.

jonal stage: Entire decoder.

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

.8.5 Test bitstream 10b444P12_E

ication: A random access sequence of 10-bit 4:4:4 data encoded in the Main 12 4:4:4 profile.
EPP, ERRC, PRRC, ETSRC, RLSCP) are not used due to bit depth constraint. Level 5.1, High Tier.

jonal stage: Entire decoder.

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

.8.6 Test bitstream 12b400P12_A
ication: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile, Le}
jonal stage: Entire decoder.

se: Check that the decoder can properly decode 12-bit 4:0:0 content.

.8.7 Test bitstream 12b400P12_B

ication: A random access sequence of 12-bit 4:0:0 data encoded in the Main 12 4:4:4 profile, Ley
ier.

jonal stage: Entire decoder.

se: Checkthat the decoder can properly decode 12-bit 4:0:0 content.

.8.8 Test bitstream 12b400P12_C
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VVCv2
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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

el 5.1,

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.
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6.6.14.8.11 Test bitstream 12b420P12_A
Specification: A random access sequence of 12-bit 4:2:0 data encoded in the Main 12 4:4:4 profile, Leyel 2.
Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit 4:2:0 content.

6.6.14.8.12 Test bitstream 12b420P12_B

Specification: A random access sequence of 12-bit 4:2:0 data encoded,inthe Main 12 4:4:4 profile, Leyel 4.1,
Main Tier.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit4:2:0 content.

6.6.14.8.13 Test bitstream 12b420P12_C

Specification: A random access sequence of 12-bit4:2:0 data encoded in the Main 12 4:4:4 profile, Leyel 5.1,
Main Tier.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit 4:2:0 content.

6.6.14.8.14 Test bitstream 12b420P12_D

Specification: A random acCess sequence of 12-bit 4:2:0 data encoded in the Main 12 4:4:4 profile, Leyel 4.1,
High Tier.

Functjonal stage: Entire decoder.

Purpgqse: Checkthat the decoder can properly decode 12-bit 4:2:0 content.

6.6.14.8.15¢  Test bitstream 12b420P12_E

h P, Lo s W | . 1 A | AW, - 412 4 .4 4 £ .
DIL %F.4.U Udld CIILOUTU T UIT MidI 14 %.%.5% PIOILIC, LT el 51,

Ly - A A | aizlal
SpecificationmrAramdonraccesssequence of 12-=

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

Specification: A random access sequence of 12-bit 4:2:2 data encoded in the Main 12 4:4:4 profile) Leyel 5.1,
Main Tier.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit 4:2:2 content.

6.6.14.8.19 Test bitstream 12b422P12_D

Specification: A random access sequence of 12-bit 4:2:2 data encoded in/the’Main 12 4:4:4 profile, Leyel 4.1,
High Tjier.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can properly decode 12-bit 4:2:2 content.

6.6.14.8.20 Test bitstream 12b422P12_E

Specification: A random access sequence of 12-bit 4:2:2 data encoded in the Main 12 4:4:4 profile, Leyel 5.1,
High Tjier.

Functjonal stage: Entire decoder.

Purpgqse: Check that the decoder can preperly decode 12-bit 4:2:2 content.
6.6.15 Test bitstreams - Main 12'4:4:4 Intra profile
6.6.15.1 VVCv1 tools set

6.6.15.1.1 Test bitstream 12b444Ivvcl_A

Specification: Thebitstream is 12-bit 4:4:4, in all intra mode, VVCv1 tools set is enabled and VVCv2 tools
are digabled.

Functjonal\stage: Entire decoder.

Purp( se’Checlkthatthe decoder can prnpﬂrly decade 12-bit 4:4.:4 content

6.6.15.2 Extended precision processing (EPP)

6.6.15.2.1 Test bitstream 12b4441lepp_A
Specification: 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 12b444lerrc_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

Specif
of the

Funct|
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Purpd
6.6.15

6.6.15

Specif
ETSR(

Funct|

Purpc
6.6.15

6.6.15
Specif

Funct

.3.2 Test bitstream 12b444lerrc_B

ication: 12 bits video data with 4:4:4 chroma format is being coded in all intra configuration, t
ERRC functionality, PRRC is disabled, Level 6.2.

jonal stage: Entropy coding.

se: Check that the decoder can properly decode slices with ERRC enabled.
4 Persistent RRC (PRRC)

4.1 Test bitstream 12b444Iprrc_A

ication: 12 bits video data with 4:4:4 chroma format is being ceded in all intra configuration, t
PRRC functionality, ERRC is enabled, Level 6.2.

jonal stage: Entropy coding.

se: Check that the decoder can properly decode sliges with PRRC enabled.
.5 Extended TSRC (ETSRC)

.5.1 Test bitstream 12b444]letsrc_A

ication: 12 bits video data with'4:4:4 chroma format is being coded in all intra configuratig
enabled.

jonal stage: Entropy coding:

se: Check that the decoder can properly decode slices with ETSRC enabled.
.6 Reversed lastsignificant coefficient position (RLSCP)

.6.1 Testbitstream 12b444Irlscp_A
icatien: The bitstream is 12-bit 4:4:4, in all intra mode and RLSCP enabled.

jonal 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

esting

esting

n and

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.

Functjonal stage: Still picture.

Purpgqse: Check that the decoder can properly decode bitstreams conforming to the still picture profiles.
6.6.14.2 Extended precision processing (EPP)

6.6.14.2.1 Test bitstream 12b444SPepp_A
Specification: The bitstream contains a single picture in 12-bit 4:4:4 chromafgrmat and EPP enabled|.
Functjonal stage: Transformation process and entropy coding.

Purpgqse: Check that the decoder can properly decode slices with EPRenabled.
6.6.14.3 Extended RRC (ERRC)

6.6.14.3.1 Test bitstream 12b444SPerrc_A

Specification: 12 bits video data with 4:4:4 chroma fermat is being coded in still image profile configuration,
testing of the ERRC functionality, PRRC is enabledfevel 5.1.

Functjonal stage: Entropy coding.

Purpgse: Check that the decoder can properly decode slices with ERRC enabled.
6.6.14.4 Persistent RRC (PRRC)

6.6.14.4.1 Test bitstream 12b444SPprrc_A

Specification: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configuration,
testing of the PRRC functionality, ERRC is enabled, Level 5.1.

Functjonal stage: Entropy coding.

Purpgse: Check’that the decoder can properly decode slices with PRRC enabled.

6.6.14.5 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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6.6.16.5.2 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.

Funct

ional stage: Entropy coding.

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

6.6.16.5.3 Test bitstream 12b444SPetsrc_C
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is enabled, and its Rice parameter is set to 3.
jonal stage: Entropy coding.

se: Check that the decoder can properly decode slices with ETSRC enabled.

.5.4 Test bitstream 12b444SPetsrc_D

ication: 12 bits video data with 4:4:4 chroma format is being coded in still'image profile configu
is enabled, and its Rice parameter is set to 4.

jonal stage: Entropy coding.

se: Check that the decoder can properly decode slices with ETSRC enabled.

.5.5 Test bitstream 12b444SPetsrc_E

ication: 12 bits video data with 4:4:4 chroma format is being coded in still image profile configu
is enabled and its Rice parameter is set to 5.

jonal stage: Entropy coding.

se: Check that the decoder can properlydecode slices with ETSRC enabled.

.5.6 Test bitstream 12b444SPetsrc_F

ication: 12 bits video data with4:4:4 chroma format is being coded in still image profile configu
is enabled and its Rice parameter is set to 6.

jonal stage: Entropy,eoding.

se: Check that the'décoder can properly decode slices with ETSRC enabled.

6.6.14.5.7 Test bitstream 12b444SPetsrc_G

Specification::1?2 bits video data with 4:4:4 chroma format is being coded in still image profile configu
ETSR( is enabled and its Rice parameter is set to 7

Funct

onal stage: Entranv coding
il et =) rJ sl ts)

ation,

ration,

ration,

ration,

ration,

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.

Funct

ional 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)

6.6.16

Specif
coding

Funct
Purpgd
6.6.17
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Specif
types,
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6.6.17

6.6.17

Specif
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Purpd
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6.6.17

.7.1 Test bitstream 12b444SPwpp_A

_sync_enabled_flag equal to 1.
jonal stage: Entropy coding.

se: Check that the decoder can properly decode bitstreams with wavefrontenabled.
Test bitstreams - Main 16 4:4:4 profile
.1 VVCv1 tools set

.1.1 Test bitstream 16b444vvcl_A

ication: The bitstream is 16-bit 4:4:4 video data béing coded with various random access |
VVCv1 tools set is enabled and VVCv2 tools are disabled.

jonal stage: Entire decoder.

se: Check that the decoder can properly decode 16-bit 4:4:4 content.
.2 Extended precision processing (EPP)

.2.1 Test bitstream 16b444epp_A

d.

jonal stage: Transformation process and entropy coding.

se: Check thatthe decoder can properly decode slices with EPP enabled.
.3 Extended RRC (ERRC)

.31 Test bitstream 16b444errc_A

ication: The bitstream contains a single picture in 12-bit 4:4:4 chroma format and) sps_enftropy_

icture

ication: 16 bits video data-with RGB format is being coded with random access picture types and EPP

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
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functionality, PRRC is enabled, Level 6.2.
jonal stage: Entropy coding.

se: Check that the decoder can properly decode slices with ERRC enabled.
4 Persistent RRC (PRRC)

4.1 Test bitstream 16b444prrc_A

ication: 16 bits RGB video data with is being coded with randomeceess picture types, testing
Functionality, ERRC is enabled, Level 6.2.

jonal stage: Entropy coding.

se: Check that the decoder can properly decode slices with PRRC enabled.
.5 Extended TSRC (ETSRC)

.5.1 Test bitstream 16b444etsrc_A

ication: 16 bits RGB video data is beingcoded with various random access picture types and
d.

jonal stage: Entropy coding.

se: Check that the decoder«an properly decode slices with ETSRC enabled.
.6 Reversed last significant coefficient position (RLSCP)

.6.1 Test bitstream 16b444rlscp_A

ication: 16.bits video data with 4:4:4 chroma format is being coded with various random
e types and'RLSCP enabled.

jonal\stage: Entropy coding
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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.
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