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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

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

work.
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tion and/or on the ISO list of patent declarations received (see wwxviso.org/patents) or the [EC
tent declarations received (see https://patents.iec.ch).
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mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.
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b1l parts in the ISO/IEC 23094 series-can be found on the ISO website and IEC websites.
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complete listing of these bodies can be found at www.iso.org/members.html an
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INTERNATIONAL STANDARD ISO/IEC 23094-4:2022(E)

Information technology — General video coding —

Part 4:
Conformance and reference software for essential video

Scope

his document specifies a set of tests and procedures designed to indicate wliether encoders or
ecoders essential video coding (EVC), which contains tests and a reference software designed fo verify
hether bitstreams and decoders meet normative requirements specified |in ISO/IEC 23094-1. An
coder can claim conformance to ISO/IEC 23094-1 if the bitstreams that\itgenerates are confforming
itstreams. Characteristics of coded bitstreams and decoders are defined4n ISO/IEC 23094-1.Decoder

aracteristics define the properties and capabilities of the applied.decoding process. The capabilities
f a decoder specify which bitstreams the decoder can decode,aiid’ reconstruct. A bitstrean can be
ecoded by a decoder if the characteristics of the bitstream are within the specified decoder cappbilities.

Normative references

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

IBO/IEC 23094-1:2020, Information technology — General video coding — Part 1: Essential video|coding
IBO/IEC 9899, Information technology.— Programming languages — C

IBO/IEC/IEEE 9945, Information technology — Portable Operating System Interface (POSIX®) Base
ecifications, Issue 7

3 Terms and definitions

Hor the purposes of.this document, the terms and definitions and symbols specified in ISO/IEC 23094-1
and the followingapply.

[FO and IECmaintain terminological databases for use in standardization at the following addrjesses:

+ [SOOnline browsing platform: available at https://www.iso.org/obp

—+CAEC Electropedia: available at https://www.electropedia.org/

3.1

bitstream

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

3.2

decoder

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

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

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

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

34
reference software decoder
software which may decode a bitstream (3.1) encoded according to the syntax structure

4 Abbreviated terms

ETM test model of essential video coding

HRD hypothetical reference decoder

5 Conventions

For the purposes of this document, relevant conventions are «specified in Clause 5 qf
ISO/IEC[23094-1:2020.

6 Conformance testing for ISO/IEC 23094-1

6.1 Introduction

wn

The follpwing subclauses specify the tests for verifying conformance of video bitstreams as well g
decoderp. These tests make use of test data (bitstréam test suites) provided as an electronic annex t|
this docpment and the reference software decoder-specified in ISO/IEC 23094-1.

[=]

The eledtronic annex to this document is available at the following address:

— httys://standards.iso.org/iso-iec/23094/-4/ed-1/en/

6.2 Bitstream conformance

Bitstreajm conformance is specified by Clause C.4 of ISO/IEC 23094-1:2020.

6.3 Decoder conformance

Decoder] conformangce is specified by Clause C.5 of I[SO/IEC 23094-1:2020.

6.4 Procediire to test bitstreams

Ab' 41 . £ sela ICA /I~ 3D NQ A 1 1 11 4] £11 - 4o 4 4
ltstrtdlll LIdU CIAIIIIS CUTHTUTIHTIAIICT WILIT TOU/TLEGWG 40U 7771 SITUUIU PJdsSS LT TUITUWITS TTUT TTHAdUIVE LTS L.

The bitstream should be decoded by processing it with the reference software decoder. When processed
by the reference software decoder, the bitstream should not cause any error or non-conformance
messages to be reported by the reference software decoder. This test should not be applied to bitstreams
that are known to contain errors introduced by transmission, as such errors are highly likely to result
in bitstreams that lack conformance to ISO/IEC 23094-1.

Successfully passing the reference software decoder test provides only a strong presumption that the
bitstream under test is conforming to the video layer, i.e., that it does indeed meet all the requirements
for the video layer (except Annexes C, D and E) specified in ISO/IEC 23094-1:2020 that are tested by the
reference software decoder.

2 © ISO/IEC 2022 - All rights reserved


https://standards.iso.org/iso-iec/23094/-4/ed-1/en/
https://standardsiso.com/api/?name=8cdc04a75e4f7518a8be14b254aa0f75

ISO/IEC 23094-4:2022(E)

Additional tests may be necessary to more thoroughly check that the bitstream properly meets all the
requirements specified in ISO/IEC 23094-1:2020 including the hypothetical reference decoder (HRD)
conformance (based on Annexes C, D and E). These complementary tests may be performed using other
video bitstream verifiers that perform more complete tests than those implemented by the reference
software decoder.

When testing a bitstream for conformance, it may also be useful to test whether or not the bitstream
follows the informative recommendations specified in ISO/IEC 23094-1.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the
yntax elements and other values derived from those syntactic elements and used by the,decoding
rocess specified in ISO/IEC 23094-1.

h order to verify bitstream correctness. Many tests can be performed on syntaxielements in a state

S
¢

A verifier may not necessarily perform all stages of the decoding process specified in{ISO/IEC 23094-1
i

drior to their use in some processing stages.

4.5 Procedure to test decoder conformance

(@1

.5.1 Conformance bitstreams

bitstream has values of profile_idc and level_idc corresponding to a set of specified constraints on
bitstream for which a decoder conforming to a specified ptofile and level is required in Anjnex A of
50/1EC 23094-1:2020 to properly perform the decoding process.

— No

4.5.2 Contents of the bitstream file

—

he conformance bitstreams are included in this;document as an electronic attachment availahle at the
bllowing address:

-

https://standards.iso.org/iso-iec/23094/-4/ed-1/en/

—

he following information is included.in a single zipped file for each such bitstream.
-+ Dbitstream, and

-+ decoded pictures or hashes of decoded pictures (may not be present), and

—+ short description of the bitstream, and

-+ trace file (resultSHwhile decoding the bitstream, in ASCII format).

p—

h cases wheréthe decoded pictures or hashes of decoded pictures are not available, the rgference
pftware decoder should be used to generate the necessary reference decoded pictures ffom the
Hitstreant,

(%)

4.5.3\." Requirements on output of the decoding process and timing

Two classes of decoder conformance are specified:

— output order conformance, and

— output timing conformance.

The output of the decoding process is specified in Clause 8 and Annex C of ISO/IEC 23094-1:2020.

For output order conformance, it is a requirement that all of the decoded pictures specified for output
in Annex C of ISO/IEC 23094-1:2020 should be output by a conforming decoder in the specified order
and that the values of the decoded samples in all of the pictures that are output should be (exactly equal
to) the values specified in Clause 8 of ISO/IEC 23094-1:2020.

© ISO/IEC 2022 - All rights reserved 3
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For output timing conformance, it is a requirement that a conforming decoder should also output the
decoded samples at the rates and times specified in Annex C of ISO/IEC 23094-1:2020.

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

6.5.4 Recommendations

In addition to the requirements, it is desirable that conforming decoders implement various
inform;ﬁmmw@m&mﬁﬁﬂ.ﬂﬂ&ﬁﬂ%ﬁuﬂ@u&ﬂu&w&@se
recommfendations.

Itis recdmmended that a conforming decoder be able to resume the decoding process as soon as{passib
after the loss or corruption of part of a bitstream. In most cases it is possible to resume decoding at t

next slide header. It is recommended that a conforming decoder be able to perform concealment for t
coding tfee blocks or video packets for which all the coded data has not been received.

6.5.5 Btatic tests for output order conformance

Static tgsts of a video decoder require testing of the decoded samples. Thisyclause will explain howw
this test can be accomplished when the decoded samples at the output of)the decoding process are
available. It may not be possible to perform this type of test with a production decoder (due to thie
lack of an appropriate accessible interface in the design at which to perform the test). In that case this
test shofild be performed by the manufacturer during the designdand development phase. Static tests
are used for testing the decoding process. The test will check thatthe values of the samples decodefd
by the decoder under test should be identical to the values ofithe samples decoded by the referende
decoder{ When a hash of the values of the samples of the decoded pictures is attached to the bitstream
file, a cqrresponding hash operation performed on the valtues of the samples of the decoded pictures
produced by the decoder under test should produce the same results.

6.5.6 PDynamic tests for output timing conformance

Dynamif tests are applied to check that althe decoded samples are output and that the timing of
the output of the decoder's decoded samples conforms to the specification of Clause 8 and Annex C of
ISO/IEC[23094-1:2020, and to verify that the HRD models (as specified by the CPB and DPB specificatiop
in Annex C of ISO/IEC 23094-1:2020).are not violated when the bits of the bitstream are delivered at thie
proper 1fate.

The dyramic test is often €asier to perform on a complete decoding system, which may include
systems|decoder, a videg.décoder and a display process. It may be possible to record the output of thie
display process and toeheck that display order and timing of decoded pictures are correct at the outpyt
of the display process..However, since the display process is not within the scope of ISO/IEC 23094-],
there mpy be cases\where the output of the display process differs in timing or value even though t
video d¢coder_is conforming. In this case, the output of the video decoder itself (before the displl;l;
process] would need to be captured in order to perform the dynamic tests on the video decoder. Ih
particulpr-the 'output order and timing of the decoded pictures should be correct.

If buffering period and picture timing SEI messages are included in the test bitstream, HRD conformance
should be verified using the values of initial_cpb_removal_delay, initial_cpb_removal_delay_offset, cpb_
removal_delay and dpb_removal_delay that are included in the bitstream.

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

— fixed_pic_rate_flag should be inferred to be equal to 1, and

low_delay_hrd_flag should be inferred to be equal to 0, and

— cbr_flag should be inferred to be equal to 0, and

4 © ISO/IEC 2022 - All rights reserved
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— The frame rate of the bitstream should be inferred to be equal to the frame rate value specified in
the corresponding Table 1 of 6.7, where the bitstream is listed. If this is missing, then a frame rate of

either 25 or 30 000 + 1 001 can be inferred, and

— time_scale should be set equal to 90 000 and the value of num_units_in_tick should be computed

based on frame rate, and

— The bit rate of the bitstream should be inferred to be equal to the maximum value for the level

specified in Table A.1 in ISO/IEC 23094-1:2020, and

-F CPB and DPB sizes should be inierred to be equal to the maximum value for the level spé
Table A.1 in ISO/IEC 23094-1:2020.

With the above inferences, the HRD should be operated as follows:

-+ The CPB is filled starting at time t = 0, until it is full, before removal of the first access u
means that the initial_cpb_removal_delay should be inferred to be equal tothe total CPB by
divided by the bit rate divided by 90 000 (rounded downwards) and ihitial_cpb_removz:
offset should be inferred to be equal to zero, and

+ The first access unit is removed at time t = initial_cpb_removal-delay + 90 000 and sul
access units are removed at intervals based on the frame distaneg;i.e., 2 * (90 000 + num_y
tick) or the field distance, i.e., (90 000 / num_units_in_tick), depending on whether the ac
is coded as a frame picture or field picture, and

+ Using these inferences, the CPB will not overflow or unidérflow and the DPB will not overfl

4.5.7 Decoder conformance test of a particular profile and level

h order for a decoder of a particular profile-and level to claim output order conforn
5O/IEC 23094-1 as specified by this document, the decoder should successfully pass the st
pecified in subclause 6.5.5 with all the bitstreams of the normative test suite specified fol
ecoders of this particular profile and le%el combination.

O, N = =

h order for a decoder of a particular profile and level to claim output timing conforn
50/IEC 23094-1 as specified by this document, the decoder should successfully pass both the st
pecified in subclause 6.5.5 and the dynamic test specified in subclause 6.5.6 with all the bitst
he normative test suite specified for testing decoders of this particular profile and level. Table

= =+ N =

nd level combinationis the list of bitstreams that are marked with an 'X' in the column corres
tp that profile and lével combination.

" indicates th@ab the bitstream is designed to test both the dynamic and static conformang
ecoder.

he bitstream column specifies the bitstream used for each test.

decoder that conforms to the Baseline profile or Main profile with 10 bit-depth at a spec

cified in

nit. This
ffer size
11_delay_

sequent
Inits_in_
ress unit

PW.

ance to
atic test
" testing

ance to
atic test
reams of
| specify

he normative test suite§ for each profile and level combination. The test suite for a particulalr profile

ponding

e of the

fic level

should he r‘npqh]p of r‘lprnding the cpprifipd hitstreamsin Table 1

6.6 Specification of the test bitstreams

6.6.1 General

Some characteristics of each bitstream listed in Table 1 are specified in this clause. In Table 1, the

value "29,97" should be interpreted as an approximation of an exact value of 30 000 + 1 001
value "59,94" should be interpreted as an approximation of an exact value of 60 000 + 1 001.

A set of test vectors have been provided for conformance and are available at the following add

— https://standards.iso.org/iso-iec/23094/-4/ed-1/en/
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6.6.2 Test bitstreams

6.6.2.1 Testbitstream BP_SET_A
Specification: Streams with sets of coding tools in Baseline profile.
Functional stage: Test the decoding process of Baseline profile.

Purpose: Check that the decoder can properly decode bitstreams in which the full set of coding tools in
Baseline profile is enabled.

6.6.2.2 | Test bitstream BP_SET_B
Specificfition: Streams with sets of coding tools in Baseline Still Picture profile.

Functionpal stage: Test the decoding process of Baseline Still Picture profile.

-

Purposd: Check that the decoder can properly decode bitstreams in which the full.setiof coding tools i
Baselind Still Picture profile is enabled.

6.6.2.3 | Test bitstream MP_MIN_A

Specification: Streams with all tools disabled in Main profile in which(SPS tool flags are equal to 0 i
Main prefile.

-

Functiofpal stage: Test the decoding process of Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which all the SPS indicated tools
are disapled in Main profile.

6.6.2.4 | Test bitstream MP_MIN_B

Specification: Streams with all tools disabled tn"Main Still Picture profile in which SPS tool flags are
equal to0.

Functiofal stage: Test the decoding process of Main Still Picture profile.

Purposd: Check that the decoderah properly decode bitstreams in which all the SPS indicated tools
are disapled in Main Still Picture profile

6.6.2.5 | Test bitstream-MP_SET_A

Specifiction: Streanis.with all tools enabled in Main profile in which SPS tool flags are equal to 1 i
Main profile.

—

Functiopal stage: Test the decoding process of Main profile.

Purposd: €heck that the decoder can properly decode bitstreams in which all the SPS indicated tools
are enabled Tn Main profile.

6.6.2.6 Test bitstream MP_SET_B

Specification: Streams with all tools enabled in Main Still Picture profile in which SPS tool flags are
equal to 1 in Main profile.

Functional stage: Test the decoding process of Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which all the SPS indicated tools
are enabled in Main Still Picture profile.

6 © ISO/IEC 2022 - All rights reserved
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6.6.2.7 Test bitstream CTU_A
Specification: Streams with max CTU size of 64 enabled in Main profile.
Functional stage: Test the decoding process of the partitioning in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which max CTU size of 64 is enabled
in Main profile.

6.6.2.8 Test bitstream CTU B

ecification: Streams with max CTU size of 32 enabled in Main profile.

Hunctional stage: Test the decoding process of the partitioning in Main profile.

law]

urpose: Check that the decoder can properly decode bitstreams in which max CTUsize of 32 is|enabled
h Main profile.

—

.6.2.9 Test bitstream CTU_C
Specification: Streams with max CTU size of 128 and min CTU size of'8 enabled in Main profile|
Hunctional stage: Test the decoding process of the partitioning in‘Main profile.

Hurpose: Check that the decoder can properly decode bitsteeams in which max CTU size of 128[and min
(TU size of 8 are enabled in Main profile.

§.6.2.10 Test bitstream CTU_D
Specification: Streams with CTU size of 32 enabled in Main profile.
Hunctional stage: Test the decoding process\of the partitioning in Main profile.

Hurpose: Check that the decoder can.properly decode bitstreams in which CTU size of 32 is erjabled in
Main profile.

4.6.2.11 Test bitstream CTU.E
Ypecification: Streams witlrmax CTU size of 64 enabled in Main Still Picture profile.
Hunctional stage: Testthe decoding process of the partitioning in Main Still Picture profile.

Hurpose: Checkthat the decoder can properly decode bitstreams in which max CTU size of 64 is|enabled
n Main Still Rietare profile.

—e

4.6.2.12—Test bitstream CTU_F

Slpecification: Streams with max CTU size of 32 enabled in Main Still Picture profile.

Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which max CTU size of 32 is enabled
in Main Still Picture profile.

6.6.2.13 Test bitstream CTU_G

Specification: Streams with max CTU size of 128 and min CTU size of 8 enabled in Main Still Picture
profile.

Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

© ISO/IEC 2022 - All rights reserved 7
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Purpose: Check that the decoder can properly decode bitstreams in which max CTU size of 128 and min
CTU size of 8 are enabled in Main Still Picture profile.

6.6.2.14 Test bitstream CTU_H
Specification: Streams with CTU size of 32 enabled in Main Still Picture profile.
Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which CTU size of 32 is enabled in
Main Stifll Picture profile.

6.6.2.15 Test bitstream BTT_A
Specification: Streams with BTT tool disabled in Main profile.
Functionpal stage: Test the decoding process of the partitioning in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which BTT toeVis disabled in Maip
profile.

6.6.2.14 Test bitstream BTT_B
Specifiction: Streams with only BTT tool enabled in Main profile.
Functiopal stage: Test the decoding process of the partitioningin‘Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which only BTT tool is enabled ip
Main prefile.

6.6.2.17 Test bitstream BTT_C
Specification: Streams with BTT tool enabled with only binary split on in Main profile.
Functiofpal stage: Test the decoding process-of the partitioning in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which BTT tool is enabled with onlly
binary split on in Main profile.

6.6.2.18 Test bitstream BTT_D

Specification: Streams,with BTT tool enabled with only binary split on and only 1:1, 1:2, 2:1 ratio C
allowed|in Main profile:

Functionpal staget Test the decoding process of the partitioning in Main profile.

Purposd: Checkthat the decoder can properly decode bitstreams in which BTT tool is enabled and onlly
binary splitjon and only 1:1, 1:2, 2:1 ratio CU are allowed in Main profile.

6.6.2.19 Test bitstream BTT_E

Specification: Streams with BTT tool enabled with both binary and ternary split on and only 1:1, 1:2,
2:1 ratio CU allowed in Main profile.

Functional stage: Test the decoding process of the partitioning in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which BTT tool is enabled and both
binary and ternary split on and only 1:1, 1:2, 2:1 ratio CU are allowed in Main profile.

8 © ISO/IEC 2022 - All rights reserved
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6.6.2.20 Test bitstream BTT_F
Specification: Streams with BTT tool disabled in Main Still Picture profile.
Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which BTT tool is disabled in Main
Still Picture profile.

6.6.2.21 Test bitstream BTT G

ecification: Streams with only BTT tool enabled in Main Still Picture profile.
Hunctional stage: Test the decoding process of the partitioning in Main Still Picture profilé.

Hurpose: Check that the decoder can properly decode bitstreams in which only BTT tool is erjabled in
Main Still Picture profile.

4.6.2.22 Test bitstream BTT_H
Specification: Streams with BTT tool enabled with only binary split on in Main Still Picture profile.

Hunctional stage: Test the decoding process of the partitioning in‘Main Still Picture profile.

law]

urpose: Check that the decoder can properly decode bitstzeams in which BTT tool is enabled with only
inary split on in Main Still Picture profile.

jow

4.6.2.23 Test bitstream BTT_I

ecification: Streams with BTT tool enabled with only binary split on and only 1:1, 1:2, 2:1 [ratio CU
llowed in Main Still Picture profile.

Hunctional stage: Test the decoding procéss of the partitioning in Main Still Picture profile.

—

urpose: Check that the decoder can‘properly decode bitstreams in which BTT tool is enabled find only
inary split on and only 1:1, 1:2, 2:D ratio CU are allowed in Main Still Picture profile.

o

€4.6.2.24 Test bitstream BTT_]

Specification: Streamg with BTT tool enabled with both binary and ternary split on and only|1:1, 1:2,
Z:1 ratio CU allowed-in Main Still Picture profile.

Hunctional stage:)Test the decoding process of the partitioning in Main Still Picture profile.

Hurpose: Gheck that the decoder can properly decode bitstreams in which BTT tool is enabled and both
hinary andternary split on and only 1:1, 1:2, 2:1 ratio CU are allowed in Main Still Picture profifle.

4.6:2.25 Test bitstream BOUNDARY_A

Specification: Streams with all tools enabled in Main profile.
Functional stage: Test the decoding process of the boundary handling in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which pictures of resolution
(128*N+8)x(128*M+112) is set in Main profile.

6.6.2.26 Test bitstream BOUNDARY_B
Specification: Streams with all tools enabled in Main profile.

Functional stage: Test the decoding process of the boundary handling in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which pictures of resolution
(128*N+24)x(128*M+96) is set in Main profile.

6.6.2.27 Test bitstream BOUNDARY_C
Specification: Streams with all tools enabled in Main profile.
Functional stage: Test the decoding process of the boundary handling in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which pictures of resolution
(128*N+40)x(128*M+80) is set in Main profile.

6.6.2.28 Test bitstream BOUNDARY_D
Specification: Streams with all tools enabled in Main profile.
Functionpal stage: Test the decoding process of the boundary handling in Main profile:

Purposd: Check that the decoder can properly decode bitstreams in which/pietures of resolutiop
(128*N+456)x(128*M+64) is set in Main profile.

6.6.2.29 Test bitstream BOUNDARY_E
Specification: Streams with all tools enabled in Main Still Picture profile.
Functionpal stage: Test the decoding process of the boundary handling in Main Still Picture profile.

Purposd: Check that the decoder can properly decode bitstreams in which pictures of resolutiop
(128*N48)x(128*M+112) is set in Main Still Picture profile:

6.6.2.30 Test bitstream BOUNDARY_F
Specification: Streams with all tools enabled in*Main Still Picture profile.
Functiofal stage: Test the decoding process-of the boundary handling in Main Still Picture profile.

Purposd: Check that the decoder can ‘properly decode bitstreams in which pictures of resolutiop
(128*N+24)x(128*M+96) is set in Main Still Picture profile.

6.6.2.31 Test bitstream BOUNDARY_G
Specification: Streams with all tools enabled in Main Still Picture profile.
Functiopal stage: Test the decoding process of the boundary handling in Main Still Picture profile.

Purposd: Check-that the decoder can properly decode bitstreams in which pictures of resolutiop
(128*N+40)x(128*M+80) is set in Main Still Picture profile.

6.6.2.32 Test bitstream BOUNDARY_H
Specification: Streams with all tools enabled in Main Still Picture profile.
Functional stage: Test the decoding process of the boundary handling in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which pictures of resolution
(128*N+56)x(128*M+64) is set in Main Still Picture profile.

6.6.2.33 Test bitstream SUCO_A

Specification: Streams with SUCO tool disabled in Main profile.
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Functional stage: Test the decoding process of the determined decoding order in the every depth in
Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which SUCO tool is disabled in Main
profile.

6.6.2.34 Test bitstream SUCO_B

Specification: Streams with only SUCO tool enabled in Main profile.

ﬂqunctional stage: Test the decoding process of the determined decoding order in the every fepth in
ain profile.

Hurpose: Check that the decoder can properly decode bitstreams in which only SUCO ool is erjabled in
Main profile.

4.6.2.35 Test bitstream SUCO_C
Specification: Streams with SUCO tool enabled and MaxSucoLog2Size equalto 5 in Main profile,

Hunctional stage: Test the decoding process of the determined deeoding order in the every flepth in
Nlain profile.

law]

urpose: Check that the decoder can properly decode bitstreams’in which SUCO tool is enabled and the
viariable MaxSucoLog?2Size is set equal to 5 in Main profiles

§.6.2.36 Test bitstream SUCO_D
Ypecification: Streams with SUCO tool enabled and MinSucolLog2Size equal to 5 in Main profile

Hunctional stage: Test the decoding processf the determined decoding order in the every flepth in
Main profile.

—_—

urpose: Check that the decoder can properly decode bitstreams in which SUCO tool is enabled and the
ariable MinSucoLog2Size is set equal to 5 in Main profile.

<

4.6.2.37 Test bitstream SUCO_E
Ypecification: Streams with SUCO tool disabled in Main Still Picture profile.

Hunctional stage: Test the decoding process of the determined decoding order in the every flepth in
Main Still Picture-profile.

Hurpose: Check that the decoder can properly decode bitstreams in which SUCO tool is disabled in Main
Still Pictute profile.

4.6.2.38 Test bitstream SUCO_F

Specification: Streams with only SUCO tool enabled in Main Still Picture profile.

Functional stage: Test the decoding process of the determined decoding order in the every depth in
Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which only SUCO tool is enabled in
Main Still Picture profile.

6.6.2.39 Test bitstream SUCO_G

Specification: Streams with SUCO tool enabled and MaxSucoLog2Size equal to 5 in Main Still Picture
profile.
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Functional stage: Test the decoding process of the determined decoding order in the every depth in
Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which SUCO tool is enabled and the
variable MaxSucoLog2Size is set equal to 5 in Main Still Picture profile.

6.6.2.40 Test bitstream SUCO_H

Specification: Streams with SUCO tool enabled and MinSucoLog2Size equal to 5 in Main Still Picture
profile.

=}

Functiolial stage: Test the decoding process of the determined decoding order in the every depth"i
Main Still Picture profile.

Purpos¢: Check that the decoder can properly decode bitstreams in which SUCO tool is enabled and the
variablelMinSucoLog2Size is set equal to 5 in Main Still Picture profile.

6.6.2.41 Test bitstream ADMVP_A
Specification: Streams with ADMVP tool disabled in Main profile.
Functionpal stage: Test the decoding process of the inter prediction in Mainprofile.

Purposd: Check that the decoder can properly decode bitstreams in-which ADMVP tool is disabled ip
Main prefile.

6.6.2.42 Test bitstream ADMVP_B
Specificition: Streams with only ADMVP tool enabled in<Main profile.
Functionpal stage: Test the decoding process of the inter prediction in Main profile.

Purposeg: Check that the decoder can properly'decode bitstreams in which only ADMVP tool is enabled
in Main profile.

6.6.2.43 Test bitstream ADMVP_C
Specificfition: Streams with only ADMVP tool enabled in Main profile.

Functiopal stage: Test the degoding process of the inter prediction in Main profile, random accegs
configutation.

Purpose: Check that the)decoder can properly decode bitstreams in which ADMVP tool is enabled ip
Main profile, random‘ccess configuration.

6.6.2.44 Testbitstream ADMVP_D
Specification: Streams with only ADMVP tool enabled in Main profile (MP_MIN).

Functional stage: Test the decoding process of the inter prediction in Main profile, low delay
configuration.

Purpose: Check that the decoder can properly decode bitstreams in which ADMVP tool is enabled in
Main profile, low delay configuration.

6.6.2.45 Test bitstream ADMVP_E
Specification: Streams with ADMVP and dependent tools disabled in Main profile.

Functional stage: Test the decoding process of the inter prediction in Main profile, random access
configuration.
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Purpose: Check that the decoder can properly decode bitstreams in which ADMVP and dependent tools
are disabled in Main profile, random access configuration.

6.6.2.46 Test bitstream ADMVP_F
Specification: Streams with ADMVP and dependent tools disabled in Main profile.

Functional stage: Test the decoding process of the inter prediction in Main profile, low delay
configuration.

jurpose: Check that the decoder can properly decode bitstreams in which ADMVP and dependgent tools
re disabled in Main profile, low delay configuration.

4.6.2.47 Test bitstream ADMVP_G

Specification: Streams with only ADMVP tool enabled and temporal_mvp_assigned_flag set 0|in Main
drofile.

Hunctional stage: Test the decoding process of the inter prediction in Maimw profile.

Hurpose: Check that the decoder can properly decode bitstreams in-which only ADMVP tool is|enabled
and temporal_mvp_assigned_flag is set 0 in Main profile.

4.6.2.48 Test bitstream ADMVP_H
Ypecification: Streams with only ADMVP and its dependent tools enabled in Main profile.
Hunctional stage: Test the decoding process of the inter prediction in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which only ADMVP| and its
ependent tools are enabled in Main profile;

QL

4.6.2.49 Test bitstream AFF_A
Specification: Streams with Affin€ teol disabled in Main profile.
Hunctional stage: Test the decoding process of the inter prediction in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which Affine tool is didabled in
MNlain profile.

§.6.2.50 Test bitstream AFF_B
Specification=Streams with only regular Affine prediction (EIF is never used).

Hunctional stage: Test the decoding process of the inter prediction in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which regular affine prediction is
enapbied in Main protile.

6.6.2.51 Test bitstream AFF_C
Specification: Streams with only EIF Affine prediction.
Functional stage: Test the decoding process of the inter prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which EIF affine prediction is
enabled in Main profile.
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6.6.2.52 Test bitstream AFF_D

Specification: Streams with both regular and EIF Affine predictions.

Functional stage: Test the decoding process of the inter prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which regular and EIF Affine
predictions are enabled in Main profile.

6.6.2.53 Test bitstream AFF E

Specific

htion: Streams with only Affine and ADMVP tools enabled in Main profile.

Functiopal stage: Test the decoding process of the inter prediction in Main profile.

Purpose
are enak

6.6.2.54

Specific

: Check that the decoder can properly decode bitstreams in which only Affine and ADMVP tool
led in Main profile.

Test bitstream AMVR_A

htion: Streams with AMVR tool disabled in Main profile.

Functionpal stage: Test the decoding process of the inter prediction in Main profile.

Purpose
Main pr

6.6.2.55

Specific

: Check that the decoder can properly decode bitstreams in which AMVR tool is disabled i
pfile.

Test bitstream AMVR_B

htion: Streams with only AMVR and its dependent tools enabled in Main profile.

Functiofal stage: Test the decoding process of the.nter prediction in Main profile.

Purpose
tools arg¢

6.6.2.56

Specific

: Check that the decoder can properlydecode bitstreams in which only AMVR and its depender]
enabled in Main profile.

Test bitstream DMVR_A

hition: Streams with DMYRtool disabled in Main profile.

Functiopal stage: Test the deceding process of the inter prediction in Main profile.

Purpose
Main pr

6.6.2.57

: Check that the decoder can properly decode bitstreams in which DMVR tool is disabled i
pfile.

Testbitstream DMVR_B

Specific

[

htion: Streams with only DMVR and its dependent tools enabled in Main profile.

Functional stage: Test the decoding process of the inter prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only DMVR and its dependent
tools are enabled in Main profile.

6.6.2.58 Test bitstream MMVD_A

Specification: Streams with MMVD tool disabled in Main profile.

Functional stage: Test the decoding process of the inter prediction in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which MMVD tool is disabled in
Main profile.

6.6.2.59 Test bitstream MMVD_B
Specification: Streams with only MMVD and its dependent tools enabled in Main profile.
Functional stage: Test the decoding process of the inter prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only MMVD and its dependent
tpols are enabled in Main profile.

4.6.2.60 Test bitstream MMVD_C

Specification: Streams with only MMVD and its dependent tools enabled and mmyd>group_endble_flag
set 0 in Main profile.

Hunctional stage: Test the decoding process of the inter prediction in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which.only MMVD and its dgpendent
tpols are enabled and mmvd_group_enable_flag set 0 in Main profile:

4.6.2.61 Test bitstream HMVP_A
Ypecification: Streams with only HMVP and ADMVP toolscenabled in Main profile.

Hunctional stage: Test the decoding process of thecinter prediction in Main profile, randorh access
onfiguration.

Q

Hurpose: Check that the decoder can properly décode bitstreams in which only HMVP and ADM|VP tools
dre enabled in Main profile, random access cénfiguration.

§4.6.2.62 Test bitstream HMVP_B
Specification: Streams with only HMVP and ADMVP tools enabled in Main profile.

Hunctional stage: Test the.decoding process of the inter prediction in Main profile, low delay
onfiguration.

Q

Hurpose: Check that theydecoder can properly decode bitstreams in which only HMVP and ADM|VP tools
dre enabled in Main‘profile, low delay configuration.

4.6.2.63 Testbitstream HMVP_C

ecification: Streams with HMVP tool disabled in Main profile.

unctional stage: Test the decoding process of the inter prediction in Main profile, randorh access
nfiguration.

Purpose: Check that the decoder can properly decode bitstreams in which HMVP tool is disabled in
Main profile, random access configuration.

6.6.2.64 Test bitstream HMVP_D
Specification: Streams with HMVP tool disabled in Main profile.

Functional stage: Test the decoding process of the inter prediction in Main profile, low delay
configuration.

Purpose: Check that the decoder can properly decode bitstreams in which HMVP tool is disabled in
Main profile, low delay configuration.
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6.6.2.65 Test bitstream EIPD_A

Specification: Streams with EIPD tool disabled in Main profile.

Functional stage: Test the decoding process of the intra prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which EIPD tool is disabled in Main

profile.

6.6.2.66 Test bitstream EIPD B

Specific

hition: Streams with only EIPD and its dependent tools enabled in Main profile.

Functiopal stage: Test the decoding process of the intra prediction in Main profile.

Purpose
tools arg

6.6.2.67

Specific

: Check that the decoder can properly decode bitstreams in which only EIPD andits dependen
enabled in Main profile.

Test bitstream EIPD_C

htion: Streams with constrained intra prediction tool enabled in Main profile.

Functionpal stage: Test the decoding process of the intra prediction in Main profile.

Purpose
is enabl¢

6.6.2.68

Specific

: Check that the decoder can properly decode bitstreams inrwhich constrained intra predictio
d in Main profile.

Test bitstream EIPD_D

htion: Streams with only constrained intra prediction tool enabled in Main profile.

Functiofal stage: Test the decoding process of the.titra prediction in Main profile.

Purpose
predicti

6.6.2.69

Specific

: Check that the decoder can properly decode bitstreams in which only constrained inty
bn is enabled in Main profile.

Test bitstream EIPD_E

ition: Streams with EIPD tool disabled in Main Still Picture profile.

Functioal stage: Test the deceding process of the intra prediction in Main Still Picture profile.

Purpose
Still Pict

6.6.2.7(

: Check that the decoder can properly decode bitstreams in which EIPD tool is disabled in Mai
ure profile.

Testbitstream EIPD_F

Specific

—

=

htion: Streams with only EIPD and its dependent tools enabled in Main Still Picture profile.

Functional stage: Test the decoding process of the intra prediction in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which only EIPD and its dependent
tools are enabled in Main Still Picture profile

6.6.2.71 Test bitstream IBC_A

Specification: Streams with IBC tool disabled in Main profile.

Functional stage: Test the decoding process of the intra prediction in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which IBC tool is disabled in Main
profile.

6.6.2.72 Test bitstream IBC_B
Specification: Streams with only IBC and EIPD tools enabled in Main profile.
Functional stage: Test the decoding process of the intra prediction in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only IBC and EIPD tools are
gnabled in Main profile.

4.6.2.73 Test bitstream IBC_C
Specification: Streams with only IBC and EIPD tools enabled in Main profile.
Hunctional stage: Test the decoding process of the intra prediction in Main praefile.

Hurpose: Check that the decoder can properly decode bitstreams in which variable IBC sizes ar¢ used in
Main profile.

§.6.2.74 Test bitstream CM_init_A
Specification: Streams with CM_INIT tool disabled in Main prefile.
Hunctional stage: Test the decoding process of the context'model initialization in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which CM_INIT tool is didabled in
Nlain profile.

4.6.2.75 Test bitstream CM_init_B
Ypecification: Streams with only CM_INTFTI"tool enabled in Main profile.
Hunctional stage: Test the decoding-process of the context model initialization in Main profile.

Hurpose: Check that the decodercan properly decode bitstreams in which only CM_INIT tool is|enabled
h Main profile.

—

4.6.2.76 Test bitstream ADCC_A
Ypecification: Streams with only CM_INIT and ADCC tools enabled in Main profile.
Hunctional stdge: Test the decoding process of the coefficient coding in Main profile.

Hurpose:~Check that the decoder can properly decode bitstreams in which only CM_INIT agd ADCC
tpols are enabled in Main profile.

6.6.2.77 Test bitstream ADCC_B
Specification: Streams with ADCC tool disabled in Main profile.
Functional stage: Test the decoding process of the coefficient coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which ADCC tool is disabled in Main
profile.

6.6.2.78 Test bitstream ADCC_C

Specification: Streams with ADCC and all other tools enabled in Main profile.
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Functional stage: Test the decoding process of the coefficient coding in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which ADCC and all other tools are
enabled in Main profile.

6.6.2.79 Test bitstream IQT_A
Specification: Streams with IQT tool disabled in Main profile.

Functional stage: Test the decoding process of the transform and the quantization in Main profile.

Purposdg: Check that the decoder can properly decode bitstreams in which IQT tool is disabled inMaip
profile.

6.6.2.8(0 Test bitstream IQT_B
Specificftion: Streams with only IQT tool enabled in Main profile.
Functiofpal stage: Test the decoding process of the transform and the quantizatien\in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which only IQT tool is enabled i
Main prefile.

=}

6.6.2.81 Test bitstream IQT_C

Specification: Streams with all tools enabled and slice_cb_qgp_offset 1, slice_cr_qp_offset 2 in Maip
profile.

Functiofal stage: Test the decoding process of the transférm and the quantization in Main profile.

Purposdg: Check that the decoder can properly decode bitstreams in which slice_cb_qp_offset 1 and
slice_cr_[gp_offset 2 are used in Main profile.

6.6.2.82 Test bitstream IQT_D

Specification: Streams with all tools enabled and slice_cb_qp_offset (-1), slice_cr_qp_offset (-2) in Mai
profile.

=

Functionpal stage: Test the decoding process of the transform and the quantization in Main profile.

o

Purposdg: Check that the déegder can properly decode bitstreams in which slice_cb_qp_offset (-1) an
slice_cr [gp_offset (-2) aréused in Main profile.

6.6.2.83 Test bitstream IQT_E

Specification: Streams with IQT tool disabled in Main Still Picture profile.

Functi01|1al stage: Test the decoding process of the transform and the quantization in Main Still Picturje
profile.

Purpose: Check that the decoder can properly decode bitstreams in which IQT tool is disabled in Main
Still Picture profile.

6.6.2.84 Test bitstream IQT_F
Specification: Streams with only IQT tool enabled in Main Still Picture profile.

Functional stage: Test the decoding process of the transform and the quantization in Main Still Picture
profile.
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Purpose: Check that the decoder can properly decode bitstreams in which only IQT tool is enabled in
Main Still Picture profile.

6.6.2.85 Test bitstream IQT_G

Specification: Streams with all tools enabled and slice_cb_qp_offset 1, slice_cr_gp_offset 2 in Main Still
Picture profile.

Functional stage: Test the decoding process of the transform and the quantization in Main Still Picture
nrofile

Hurpose: Check that the decoder can properly decode bitstreams in which slice_cb_qp-offs¢t 1 and
lice_cr_qp_offset 2 are used in Main Still Picture profile.

(%)

4.6.2.86 Test bitstream IQT_H

gfecification: Streams with all tools enabled and slice_cb_qp_offset (-1), slice)cr_gp_offset (-2)[in Main
ill Picture profile.

Hunctional stage: Test the decoding process of the transform and the,quantization in Main Stil] Picture
drofile.
H
g

urpose: Check that the decoder can properly decode bitstreamg)in which slice_cb_qp_offset (1), slice_
r_qp_offset (-2) are used in Main Still Picture profile.

€.6.2.87 Test bitstream IQT_I
Specification: Streams with chroma QP mapping tables signalling in Main profile.
Hunctional stage: Test the decoding process of.the transform and the quantization in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which chroma QP mapping tables
ignalling is used in Main profile.

(%)

€4.6.2.88 Test bitstream ATS_A
Ypecification: Streams with ATS tool disabled in Main profile.
Hunctional stage: Test the.decoding process of the transform and the quantization in Main profile.

Hurpose: Check thatthe decoder can properly decode bitstreams in which ATS tool is disabled in Main
grofile.

4.6.2.89 Testbitstream ATS_B

Specifieation: Streams with only ATS and IQT tools enabled in Main profile.

Humnctional stage: Test the decoding process of the transform and the quantization in Main profjile.

Purpose: Check that the decoder can properly decode bitstreams in which only ATS and IQT tools are
enabled in Main profile.

6.6.2.90 Test bitstream DQP_A
Specification: Streams with DQP tool enabled in Baseline profile.
Functional stage: Test the decoding process of the transform and the quantization in Baseline profile.

Purpose: Check that the decoder can properly decode bitstreams in which DQP tool is enabled in
Baseline profile.
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6.6.2.91 Test bitstream DQP_B
Specification: Streams with only DQP tool enabled in Main profile.
Functional stage: Test the decoding process of the transform and the quantization in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only DQP tool is enabled in
Main profile.

6.6.2.92 Test bitstream DQP_C

Specifiction: Streams with DQP tool enabled in Main profile.
Functiofpal stage: Test the decoding process of the transform and the quantization in Main prefil€.

Purposd: Check that the decoder can properly decode bitstreams in which DQP tool is erabled in Maip
profile.

6.6.2.93 Test bitstream DQP_D
Specificftion: Streams with DQP tool enabled and cu_qp_delta_area set at 10.in Main profile.
Functionpal stage: Test the decoding process of the transform and the quantization in Main profile.

Purposd: Check that the decoder can properly decode bitstreams imwhich DQP tool is enabled and cu_
gp_deltd_area is set at 10 in Main profile.

6.6.2.94 Test bitstream ADDB_A
Specification: Streams with only ADDB tool enabled in Main profile.
Functionpal stage: Test the decoding process of theloop filtering in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which only ADDB tool is enabled ip
Main profile.

6.6.2.95 Test bitstream ADDB_B
Specificftion: Streams with ADDB;and all other tools enabled in Main profile.
Functionpal stage: Test the decoding process of the loop filtering in Main profile.

Purposd: Check that the-decoder can properly decode bitstreams in which only ADDB and all othdr
tools ar¢ enabled in Main profile.

6.6.2.94 Testbitstream ALF_A

Specification: Streams with ALF and all other tools enabled in Main profile.

Functional stage: Test the decoding process of the loop filtering in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only ALF and all other tools
are enabled in Main profile.

6.6.2.97 Test bitstream ALF_B
Specification: Streams with only ALF tool disabled in Main profile.

Functional stage: Test the decoding process of the loop filtering in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which ALF tool is disabled in Main
profile.

6.6.2.98 Test bitstream ALF_C
Specification: Streams with only ALF tool enabled in Main profile.
Functional stage: Test the decoding process of the loop filtering in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only ALF tool is enabled in
Main profile.

4.6.2.99 Test bitstream HTDF_A
Specification: Streams with only HTDF tool disabled in Main profile.
Hunctional stage: Test the decoding process of the loop filtering in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which HPDF tool is disabled in Main
grofile.

4.6.2.100 Test bitstream HTDF_B
Specification: Streams with only HTDF tool enabled in Mainprofile.
Hunctional stage: Test the decoding process of the loop filtering in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which only HTDF tool is erfabled in
Nlain profile.

4.6.2.101 Test bitstream HTDF_C
Specification: Streams with only HTDF teol disabled in Main Still Picture profile.
Hunctional stage: Test the decoding-process of the loop filtering in Main Still Picture profile.

Hurpose: Check that the decoder can properly decode bitstreams in which HTDF tool is disabled in Main
Still Picture profile.

4.6.2.102 Test bitstream HTDF_D
Ypecification: Streams with only HTDF tool enabled in Main Still Picture profile.
Hunctional stage: Test the decoding process of the loop filtering in Main Still Picture profile.

Hurpose:€heck that the decoder can properly decode bitstreams in which only HTDF tool is erfabled in
Main Still Picture profile.

6.6.2.103 Test bitstream DRA_A
Specification: Streams with DRA and all other tools enabled in Main profile.
Functional stage: Test the decoding process of the post filtering in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which DRA and all other tools are
enabled in Main profile.

6.6.2.104 Test bitstream DRA_B

Specification: Streams with only DRA tool enabled in Main profile.
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Functional stage: Test the decoding process of the post filtering in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which only DRA tool is enabled in
Main profile.

6.6.2.105 Test bitstream PIC_SLICE_TILE_A
Specification: Streams with 4x4 uniform tiles and 2 rectangular slices in Main profile.

Functional stage: Test the decoding process of the partitioning in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which 4x4 uniform tiles ahd/p
rectangfilar slices are used in Main profile.

6.6.2.106 Test bitstream PIC_SLICE_TILE_B
Specificftion: Streams with 5x3 uniform tiles and 1 slice in Main profile.
Functionpal stage: Test the decoding process of the partitioning in Main profile.

Purposé¢: Check that the decoder can properly decode bitstreams in which 5%3)uniform tiles and 1 slide
are used in Main profile.

6.6.2.1Q7 Test bitstream PIC_SLICE_TILE_C
Specifiction: Streams with 4x4 uniform tiles and 2 arbitrary slices in Main profile.

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

o

Purposd: Check that the decoder can properly decode bitstreams in which 4x4 uniform tiles and
arbitrarjy slices are used in Main profile.

6.6.2.108 Test bitstream PIC_SLICE_TILE.D
Specificition: Streams with picture crop-offsets enabled in Main profile.
Functiopal stage: Test the decoding process of the partitioning in Main profile.

Purposd: Check that the decoder;can properly decode bitstreams in which picture crop offsets an
enabledin Main profile.

D

6.6.2.109 Test bitstream PIC_SLICE_TILE_E
Specification: Streapis with 4x4 uniform tiles and 2 rectangular slices in Main Still Picture profile.

Functiofal stage»Test the decoding process of the partitioning in Main Still Picture profile.

Purposd: €heck that the decoder can properly decode bitstreams in which 4x4 uniform tiles and P

PRV NEZ 7]
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6.6.2.110 Test bitstream PIC_SLICE_TILE_F
Specification: Streams with 5x3 uniform tiles and 1 slice in Main Still Picture profile.
Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which 5x3 uniform tiles and 1 slice
are used in Main Still Picture profile.
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6.6.2.111 Test bitstream PIC_SLICE_TILE_G
Specification: Streams with 4x4 uniform tiles and 2 arbitrary slices in Main Still Picture profile.
Functional stage: Test the decoding process of the partitioning in Main Still Picture profile.

Purpose: Check that the decoder can properly decode bitstreams in which 4x4 uniform tiles and 2
arbitrary slices are used in Main Still Picture profile.

6.6.2.112 Test bitstream PIC SLICE TILE H

ecification: Streams with picture crop offsets enabled in Main Still Picture profile.

Hunctional stage: Test the decoding process of the partitioning in Main Still Picture profilé.

law]

urpose: Check that the decoder can properly decode bitstreams in which picture crop offisets are
nabled in Main Still Picture profile.

(0}

4.6.2.113 Test bitstream RPL_A
Specification: Streams with only RPL tool enabled in Main profile.
Hunctional stage: Test the decoding process of the reference frame indication in Main profile.

Hurpose: Check that the decoder can properly decode bitstreams in which only RPL tool is erjabled in
Main profile.

4.6.2.114 Test bitstream RPL_B
Specification: Streams with only RPL tool disabled in Main profile.
Hunctional stage: Test the decoding process\of the reference frame indication in Main profile.

Hurpose: Check that the decoder can.properly decode bitstreams in which RPL tool is disabled in Main
drofile.

4.6.2.115 Test bitstream RPL_C
Specification: Streams witlrall tools enabled and changed RPL in Main profile.
Hunctional stage: Testthe decoding process of the reference frame indication in Main profile.

Hurpose: Checkthat the decoder can properly decode bitstreams in which changed RPL tool is disabled
n Main profile:

—e

4.6.2.116 Test bitstream POCS_A

Slpecification: Streams with only POCS tool disabled in Main profile.

Functional stage: Test the decoding process of the reference frame indication in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which POCS tool is disabled in Main
profile.

6.6.2.117 Test bitstream POCS_B
Specification: Streams with only POCS tool enabled in Main profile.

Functional stage: Test the decoding process of the reference frame indication in Main profile.
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Purpose: Check that the decoder can properly decode bitstreams in which only POCS tool is enabled in
Main profile.

6.6.2.118 Test bitstream APS_A
Specification: Streams with more than 32 ALF APS in Main profile.
Functional stage: Test the decoding process of the APS signal in Main profile.

Purpose: Check that the decoder can properly manage ALF APS buffer and decoder ALF APS in Main
profile. ALF is enabled for APS signalling, all other tools of Main profile are disabled (MP_MIN).

6.6.2.119 Test bitstream APS_B
Specifiction: Streams 32 APS and 64 PPS, wide range of DRA params in Main profile.
Functionpal stage: Test the decoding process of the DRA APS signal in Main profile.

Purposd: Check that the decoder can properly decode bitstreams in which DRAAPS is used in Maip
profile. DRA is enabled for APS signalling, all other tools of Main profile are disabled (MP_MIN).

6.6.2.120 Test bitstream BF_A

Specification: Streams with ALF disabled across tile boundaries witH 2 tile rows and 3 tile columns ip
Main profile.

Functionpal stage: Test the decoding process of the boundary«filtering in Main profile.

Purposdg: Check that the decoder can properly decode bitstreams in which ALF is disabled and with M
tile rows and N tile columns are set in Main profile.

6.6.2.121 Test bitstream BF_B

Specification: Streams with ALF enabled across tile boundaries and with 3 tile rows and 5 tile column|
in Main profile.

[72)

Functiopal stage: Test the decodingptrocess of the boundary filtering in Main profile.

Purposg: Check that the decodér can properly decode bitstreams in which ALF is enabled and with Y
tile rows and N tile columns are set in Main profile.

6.6.2.122 Test bitstream BF_C
Specificftion: Streams with loop filter enabled and 5x3 uniform tiles and 1 slice in Main profile.

Functionpal stage: Test the decoding process of the boundary filtering in Main profile.

Purposd: Gheck that the decoder can properly decode bitstreams in which loop filter is enabled and
MxN uniform tiles and K slice are set in Main profile.

6.6.2.123 Test bitstream BF_D

Specification: Streams with loop filter enabled and 4x4 uniform tiles and 2 rectangular slices in Main
profile.

Functional stage: Test the decoding process of the boundary filtering in Main profile.

Purpose: Check that the decoder can properly decode bitstreams in which loop filter is enabled and
MxN uniform tiles and K rectangular slices are set in Main profile.
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Test bitstream NAL_A

Specification: Streams with wide range of signalled NAL units types in Main profile.

Functional stage: Test the decoding process of the NAL signal in Main profile.

ISO/IEC 23094-4:2022(E)

Purpose: Check that the decoder can properly decode bitstreams in which wide range of signalled NAL
units in Main profile. DRA and ALF are enabled for APS signalling, all other tools of main profile are

disabled.

6.7 Test suites for ISO/IEC 23094-1

Table 1 — Bitstreams for Baseline and Main profiles

Categories

Sub category

Description

Main

Base Still
Picture

Main Still
Picture

Level

Frame rate
(Frame/sec)

ool set

Baseline profile tool
set

Tool set of Baseline profile

—31 | Bitstream

BP_SET_A

$<"| Baseline

vl
N

o))
(=]

Baseline Still Picture
profile tool set

Tool set of Baseline Still Picture
profile

BP_SET_B

z
>

Main profile mini-
mum tool set

Minimum tool set of Main profile

MP<MIN_A

5.1

60

Main Still Picture
profile minimum
tool set

Minimum tool set of Main Still
Picture profile

MP_MIN_B

NA

NA

Main profile tool set

All tools in Main profile enabled

MP_SET_A

5.1

60

Main Still Picture
profile tool set

All tools in Main Stilt
Picture profile enabled

MP_SET_B

NA

NA

Block
dtructure

CTU,CU

CTU =64

(cb_max: 6, cb*min: 2, cul4_max:

6, tris_max: 6, tris_min: 4)

CTU_A

5.1

60

CTU =382

(cb_mtax: 5, cb_min: 2, cul4_max:

b, ttis_max: 5, tris_min: 4, suco_
max: 5)

CTU_B

5.1

60

CTU =128, minCU =8
(cb_max: 7, cb_min: 3, cul4_max:
6, tris_max: 6, tris_min: 5)

CTU_C

5.1

60

CTU =32, minCU =32

(cb_max: 5, cb_min: 5, cul4_max:

5, tris_max: 5, tris_min: 7)
(picture size should be multiple
of 32 in the current encoder.)

CTU_D

5.1

60

CTU =64

(cb_max: 6, cb_min: 2, cul4_max:

6, tris_max: 6, tris_min: 4)

CTU_E

NA

NA

CTU=232

CTUFE

NA

(cb_max: 5, cb_min: 2, cul4_max:

5, tris_max: 5, tris_min: 4, suco_
max: 5)

NA

CTU =128, minCU =8
(cb_max: 7, cb_min: 3, cul4_max:
6, tris_max: 6, tris_min: 5)

CTU_G

NA

NA

CTU =32, minCU = 32

(cb_max: 5, cb_min: 5, cul4_max:

5, tris_max: 5, tris_min: 7)
(picture size should be multiple
of 32 in the current encoder.)

CTU_H

NA

NA

X Bitstream is for static and dynamic tests
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Table 1 (continued)

) ~
@ S s 29
s g £ S g 2|8 o
g0 g 5 = o g |oB|g2| £ E
£ e Z z 2| 5 |22|58| 3 g5
S A a 2 = = |m& =& 4 ol
BTT (Binary and BTT structure Off test BTT_A X 5.1 60
ternary split) BTT structure On testbasedon |BTT_B X 5.1 60
MP_MIN
(cb_max: 7, cb_min: 2, cul4_max:
6, tris_max: 6, tris_min: 4)
Binary split on, ternary off BTT_C X 5.1 60
(cb_max: 7, cb_min: 2, cul4_max:
6, tris_max: 2, tris_min: 4)
Binary split on, ternary off, BTT_D X 5. 60
only1:1/1:2/2:1 ratio CUs
allowed
(cb_max: 7, cb_min: 2, cul4_max:
2, tris_max: 2, tris_min: 4)
Binary split on, ternary on, only1: [BTT_E X 5.1 60
1/1:2/2:1 ratio CUs allowed
(cb_max: 7, cb_min: 2, cul4_max:
2, tris_max: 6, tris_min: 4)
BTT structure Off test BTT_F X NA NA
BTT structure On testbasedon |BTT_G X NA NA
MP_MIN
(cb_max: 7, cb_min: 2, cul4_max:
6, tris_max: 6, tris_min: 4)
Binary split on, ternary off BTT:H X NA NA
(cb_max: 7, cb_min: 2, cul4_max:
6, tris_max: 2, tris_min: 4)
Binary split on, ternary off, BTT_I X NA NA
only1:1/1:2/2:1 ratio CUs
allowed
(cb_max: 7, cb_min: 2,%6u¥4_max:
2, tris_max: 2, tris_min: 4)
Binary split on; ternary on, only1: [ BTT_] X NA NA
1/1:2/2:1 ratie.€Us allowed
(cb_maxy7, cb_min: 2, cul4_max:
2, tris_max: 6, tris_min: 4)
BOUNDARY width=128*N+8, BOUNDA- X 5.1 60
(Boundary height=128*M+112 RY_A
partition) Width=128*N+24, BOUNDA- X 5.1 60
height=128*M+96 RY_B
width=128*N+40, BOUNDARY_C X 5.1 60
height=128*M+80
width=128*N+56, BOUNDA- X 5.1 60
height=128*M+64 RY_D
width=128*N+38, BOUNDARY_E X NA NA
height=128*M+112
width=128*N+24, BOUNDARY_F X NA NA
height=128*M+96
width=128*N+40, BOUNDA- X NA NA
height=128*M+80 RY_G
width=128*N+56, BOUNDA- X NA NA
height=128*M+64 RY_H

X Bitstream is for static and dynamic tests
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