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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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Information technology — High efficiency coding and
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dia delivery in heterogeneous environments —

Part 8:
Conformance specification for HEVC
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decodglers meet the normative requirements specified in Rec. ITU-T H.265 | ISO/IEC 23008-
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llowing documents are referred to in the text in such a way that some or all of {

rmative references

itutes requirements of this document. For dated references, only the edition cited
Fed references, the latest edition of the referenced@document (including any amendme

TU-T H.265 | ISO/IEC 23008-2:2017, Information technology — High efficiency vide

TU-T H.265.2 | ISO/IEC 23008-5, Information technology — High efficiency video codil
ry in heterogeneous environment — Rart 2: High Efficiency Video Coding Reference Soft\

‘erms, definitions, abbreviated terms and conventions

e purposes of this document, the terms, definitions, abbreviated terms and convent
TU-T H.265 | ISO/IEC 23008-2 and the following apply.

hd [EC maintain tefjminological databases for use in standardization at the following

EC Electropedia: available at http://www.electropedia.org/

50 Online browsing platform: available at https://www.iso.org/obp

heir content
applies. For
nts) applies.

b coding and
g and media
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ons given in

hddresses:

bitst

Feam

sequence of bits, in the form of a NAL unit stream or a byte stream, that forms the representation of
coded pictures and associated data forming one or more CVSs

Note 1 to entry: In this document, this refers specifically to video bitstream according to ISO/IEC 23008-2.

[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, 3.12, modified - Note 1 to entry added]

3.2

decoder
embodiment of a decoding process

Note 1 to entry: In this document, this refers specifically to a video decoder as specified in ISO/IEC 23008-2.

Note 2 to entry: The decoder does not include the display process, which is outside the scope of this document.
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[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, 3.40, modified - Notes 1 and 2 to entry added]

3.3
encoder
embodiment of an encoding process

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

[SOURCE: Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, 3.49, modified - Note 1 to entry added]

3.4
reference s¢ftware decoder
decoding sofftware required for this document

Note 1 to entfy: For this document, the reference software decoder is provided in Rec. ITU-T H,26572 | ISO/IEC
23008-5.

3.5
reference s¢ftware encoder
encoding software required for this document

Note 1 to entfy: For this document, the reference software encoder is providediin'Rec. ITU-T H.265.2 | ISO/IEC
23008-5.

4 Conformance testing for Rec. ITU-T H.265 | ISO/1EC 23008-2

4.1 General

The following clauses specify normative tests for vetifying conformance of video bitstreams ag well
as decoders| Those normative tests make use of, test data (bitstream test suites) provided at|http:
//standardsliso.org/iso-iec/23008/-8/ed-2/en and the reference software decoder specified in Rec.
ITU-T H.265{2 | ISO/IEC 23008-5.

4.2 Bitstneam conformance

Bitstream cqnformance for Rec. ITU-TH.265 | ISO/IEC 23008-2 is specified by ISO/IEC 23008-2:201f, C.4.

4.3 Decoder conformance

Decoder conformance for-Rec. ITU-T H.265 | ISO/IEC 23008-2 is specified by ISO/IEC 23008-2:201}, C.5.

4.4 Proc1dure to test bitstreams

A bitstream [that’claims conformance with Rec. ITU-T H.265 | ISO/IEC 23008-2 shall pass the follqwing
normative test.

The bitstream shall be decoded by processing it with the reference software decoder. When processed by
the reference software decoder, the bitstream shall not cause any error or non-conformance messages
to be reported by the reference software decoder. 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 Rec. ITU-T H.265 | ISO/IEC 23008-2.

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 Rec. ITU-T H.265 | ISO/IEC 23008-2 that are
tested by the reference software decoder.

2 © ISO/IEC 2018 - All rights reserved
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Additional tests may be necessary to more thoroughly check that the bitstream properly meets
all the requirements specified in Rec. ITU-T H.265 | ISO/IEC 23008-2 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.

Rec. ITU-T H.265 | ISO/IEC 23008-2 contains several informative recommendations that are not an
integral part of that Document. When testing a bitstream for conformance, it may also be useful to test
whether or not the bitstream follows those recommendations.

To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the
Synt-‘v elements and other values derived from thaose. cyhf:lrh'r elements and used hy fhe decoding

procgss specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

A verjfier may not necessarily perform all stages of the decoding process specified ih)Rec. [TU-T H.265 |
ISO/IEC 23008-2 in order to verify bitstream correctness. Many tests can be performdd on syntax
eleménts in a state prior to their use in some processing stages.

4.5 |Procedure to test decoder conformance

4.5.1| Conformance bitstreams

A bitgtream has values of general_profile_idc, general_tier_flag; and general_level_idc cgrresponding
to a det of specified constraints on a bitstream for which adecoder conforming to a spedified profile,
tier, gnd level is required in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Annex A to properly|perform the
decodling process.

4.5.2| Contents of the bitstream file

The ¢onformance bitstreams are provided at http://standards.iso.org/iso-iec/23008/-8/¢d-2/en. The
following information is included in a single*zipped file for each such bitstream.

— Hitstream;

— decoded pictures or hashes efidecoded pictures (may not be present);
— short description of the bitstream;

— trace file (results while decoding the bitstream, in ASCII format).

In capes where the decoded pictures or hashes of decoded pictures are not available, the reference
software decoder 'shall be used to generate the necessary reference decoded picturges from the
bitstfeam.

4.5.3| <{Requirements on output of the decoding process and timing

Two classes of decoder conformance are specified:
— output order conformance;
— output timing conformance.

The output of the decoding process is specified in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Clause 8
and Annex C.

For output order conformance, it is a requirement that all of the decoded pictures specified for output
in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Annex C shall 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 shall be
(exactly equal to) the values specified in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Clause 8.

© ISO/IEC 2018 - All rights reserved 3
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For output timing conformance, it is a requirement that a conforming decoder shall also output the
decoded samples at the rates and times specified in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Annex C.

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

4.5.4 Recommendations (informative)

In addition to the requirements, it is desirable that conforming decoders implement various informative
recommendations specified in Rec. ITU-T H.265 | ISO/IEC 23008-2 that are not an integral part of that
document. This clause discusses some of these recommendations.

It is recominended that a conforming decoder be able to resume the decoding process, @s|soon
as possible after the loss or corruption of part of a bitstream. In most cases it is possible(to resume
decoding at the next start code or slice header. It is recommended that a conforming decoder be aple to
ealment for the coding tree blocks or video packets for which all the coded’data hgs not
been received.

4.5.5 Statjc tests for output order conformance

Static tests ¢f a video decoder require testing of the decoded samples. This’clause explains hoy this
test can be apcomplished when the decoded samples at the output of the decoding process are available.
It may not He possible to perform this type of test with a production-decoder (due to the lack|of an
appropriate pccessible interface in the design at which to perform the test). In that case this test should
be performeld by the manufacturer during the design and development phase. Static tests are us¢d for
testing the decoding process. The test will check that the values/of the samples decoded by the defoder
under test shall be identical to the values of the samples decoded by the reference decoder. When g hash
of the valueg of the samples of the decoded pictures is attached to the bitstream file, a correspopding
hash operation performed on the values of the samplesf the decoded pictures produced by the defoder
under test shall produce the same results.

4.5.6 Dynpamic tests for output timing conformance

Dynamic teqts are applied to check that all the decoded samples are output and that the timing of
the output of the decoder's decoded samples conforms to the specification of Rec. ITU-T H.265 | ISO/
IEC 23008-2{2017, Clause 8 and Annex)C, and to verify that the HRD models (as specified by the CPB and
DPB specifidation in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Annex C) are not violated when thg bits
of the bitstr¢am are delivered-at:the proper rate.

systems dedoder, a videa*decoder and a display process. It may be possible to record the output of
the display process and to check that display order and timing of decoded pictures are correct at the
output of the¢ display process. However, since the display process is not within the normative scqpe of
Rec. ITU-T H.265.JJSO/IEC 23008-2, there may be cases where the output of the display process dfiffers
in timing or|valde even though the video decoder is conforming. In this case, the output of the yideo
decoder itself (before the display process) would need to be captured in order to perform the dynamic
tests on the video decoder. In particular the output order and timing of the decoded pictures shall be
correct.

The dynam% test is often ‘easier to perform on a complete decoding system, which may inclpde a

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_within_cvs_flag shall be inferred to be equal to 1;

— low_delay_hrd_flag shall be inferred to be equal to 0;

4 © ISO/IEC 2018 - All rights reserved
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With|the above inferences, the HRD shall be operated as follows.

4.5.7
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bitsti
level.

The

with
tier’,
decodling the'specified bitstreams, among the testing profile-level combination, indicated bj

tier'

bitsti

ISO/IEC 23008

cbr_flag shall be inferred to be equal to 0;

-8:2018(E)

The frame rate of the bitstream shall be inferred to be equal to the frame rate value specified in the
corresponding table of subclause 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;

vui_time_scale shall be set equal to 90 000 and the value of vui_num_units_in_tick shall be computed

based on frame rate;

The bitrate of the bitstream shall be inferred to be equal to the maximum value for the level specified

in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Table A-1;

PB and DPB sizes shall be inferred to be equal to the maximum value for the level spe
[[FU-T H.265 | ISO/IEC 23008-2:2017, Table A-1.

he CPB is filled starting at time t = 0, until it is full, before removal of the’first acce
eans that the nal_initial_cpb_removal_delay shall be inferred to be gqual to the totg

sfize divided by the bit rate divided by 90 000 (rounded downwards) afd nal_initial_c
ffset shall be inferred to be equal to zero.

he first access unit is removed at time t = nal_initial_cpb_removal_delay + 90 000 angd
ccess units are removed at intervals based on the frame‘djstance, i.e. (90 000 + vui
h_tick).

—n

sing these inferences, the CPB will not overflow orunderflow and the DPB will not oy

Decoder conformance test of a particular profile, tier, and level

ler for a decoder of a particular profileytiet, and level to claim output order conforn
H.265 | ISO/IEC 23008-2 as specified by this document, the decoder shall successf
test specified in subclause 6.5.5 with all the bitstreams of the normative test suite

H.265 | ISO/IEC 23008-2:as specified by this document, the decoder shall successfu
atic test specified in subclause 6.5.5 and the dynamic test specified in subclause 6.5.
eams of the normative-test suite specified for testing decoders of this particular pr
Tables 1 throughr6'specify the normative test suites for each profile, tier, and level
bst suite for a particular profile, tier, and level combination is the list of bitstreams tha
hn 'X' in the.column corresponding to that profile, tier, and level combination. In the @
X' indicate*the bitstream is for Main tier. A decoder conformed to Main tier shall &

t

olummnnin Table 1. A decoder conformed to High tier shall be capable of decoding all
edms, among the testing profile-level combination, in Table 1.

ified in Rec.

ss unit. This
1l CPB buffer
pb_removal_

| subsequent
| num_units_

erflow.

ance to Rec.
illy pass the
specified for

ler for a decoder of a particular profile, tier, and level to claim output timing confornjance to Rec.

ly pass both
with all the
ile, tier, and
fombination.
t are marked
olumn 'Main
e capable of
y 'X"at 'Main
he specified

'X" indicates that the bitstream is designed to test both the dynamic and static conformance of the
decoder.

The

bitstream column specifies the bitstream used for each test.

A decoder that conforms to the Main profile, Main Still Picture profile, or Main 10 profile at a specific
level shall be capable of decoding the specified bitstreams in Table 1.

A decoder that conforms to the Multiview Main profile at specific level shall be capable of decoding the
specified bitstreams in Table 2. In addition to the bitstreams defined in Table 3, a decoder that conforms
to the Multiview Main profile shall be capable of decoding the Main profile bitstreams specified in
Table 1.

© ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23008-8:2018(E)

A decoder that conforms to the 3D Main profile (as specified in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017,
Clause 1.11) at specific level shall be capable of decoding the specified bitstreams in Table 3. In addition
to the bitstreams defined in Table 3, a decoder that conforms to the 3D Main profile shall be capable of
decoding the Multiview Main profile bitstreams specified in Table 2.

A decoder that conforms to the Monochrome, Monochrome 12, Monochrome 16, Main 12, Main
4:2:2 10, Main 4:2:2 12, Main 4:4:4, Main 4:4:4 10, Main 4:4:4 12, Main Intra, Main 10 Intra, Main 12
Intra, Main 4:2:2 10 Intra, Main 4:2:2 12 Intra, Main 4:4:4 Intra, Main 4:4:4 10 Intra, Main 4:4:4 12
Intra, Main 4:4:4 16 Intra, Main 4:4:4 Still Picture, or Main 4:4:4 16 Still Picture profile (as specified
in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, A.3.5), which are collectively referred to as the format
range extensions profiles, shall be capable of decoding the specified bitstreams in Table 4. A decoder
that confor ' ttes ;i pding
bitstreams that conform to particular other profiles. Thus, in addition to the specified bitstreams in
Table 4, a defoder that conforms to a format range extensions profile shall also be capable-6f'decpding
the bitstreains specified in Table 1 that conform to the decoding requirements specifiedforthe format
range extengions profile in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, A.3.5.

Table 4.

t conforms to the High Throughput 4:4:4 16 Intra profile (as specifiedyin’Rec. ITU-T H
8-2:2017, A.3.6) at specific level shall be capable of decoding the Specified bitstrea

A decoder that conforms to a list of profile, tier, level, INBLD capability quadruplets such that d

the quadrup
specified in
decoding th
INBLD capa
Scalable Mai
bitstreams i

lets corresponds to a profile indication of Scalable Main-or Scalable Main 10 profi
Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, H.11.1.1) atspecific level, shall be capa
e specified bitstreams in Table 5. A decoder that conforms to a list of profile, tier,

lﬁjlity quadruplets such that one of the quadruplets)corresponds to a profile indicat

or Scalable Main 10 profile at specific level shall also be capable of decoding the spe
h Table 1.

A decoder that conforms to a list of profile, tier, levelZINBLD capability quadruplets such that d

the quadrup,
Scalable Mot
H.11.1.2, col
capable of dg
level, INBLD
range exteny
other profilg
of profile, ti

ochrome 16 or Scalable Main 4:4:4 (a@s'specified in Rec. ITU-T H.265 | ISO/IEC 23008-2
ectively referred to as scalable format range extension profiles) at specific level, sh
coding the specified bitstreamS’in Table 6. A decoder that conforms to a list of profilg
capability quadruplets suchlthat one of the quadruplets corresponds to a scalable f¢
ion profile is also required-to be capable of decoding bitstreams that conform to part
s. Thus, in addition to the'specified bitstreams in Table 6, a decoder that conforms to
b1, level, INBLD capadbility quadruplets such that one of the quadruplets correspond

scalable for
Table 1 and

o

at range extension profile shall also be capable of decoding the bitstreams specif
ble 5 that conform to the decoding requirements specified for the scalable format

extensions ﬂrofile in Ree ITU-T H.265 | ISO/IEC 23008-2:2017, H.11.1.2.

4.6 Speci

fication of the test bitstreams

265 |
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lets corresponds to a profile indication of Scalable Monochrome, Scalable Monochrome 12,

2017,
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4.6.1 Gen

pral

Some characteristics of each bitstream listed in Table 1 are specified in this clause. In Table 1, the value
"29.97" shall be interpreted as an approximation of an exact value of 30 000 + 1 001 and the value
"59.94" shall be interpreted as an approximation of an exact value of 60 000 + 1 001.

4.6.2 Test bitstreams — Block structure

4.6.2.1 Test bitstreams #STRUCT_A

Specification: All slices are coded as I, P or B slices. Each picture contains one slice. Various CTU and
maximum CU sizes are used.

Functional stage: Test the reconstruction process of slices.
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Purpose: Check that the decoder can properly decode I, P and B slices with various CTU and maximum
CU sizes.

4.6.2.2 Test bitstreams #STRUCT_B

Specification: All slices are coded as I, P or B slices. Each picture contains one slice. Various CTU and
minimum CU sizes are used.

Functional stage: Test the reconstruction process of slices.

Purpose: Check that the decoder can properly decode I, P and B slices with various CTU and minimum

CU si

s

4.6.3

4.6.3

Test bitstreams — Intra coding

1 Test bitstreams #IPRED_A, #IPRED_B, and #IPRED_C

Spec
(35

chroma 4x4, for a total 245 modes) are used. The IPRED_B bitstream-contains only one
confdrms to the Main Still Picture profile.

Funcftional stage: Test the reconstruction process of I slices,

Pur

4.6.3

Spec
and t

Func

Purplose: Check that the decoder ¢an properly decode slices of coded pictures containi

with

4.6.3

Spec
slice.

Func

Purpose: -Check that the decoder can properly decode slices of coded pictures containi

with

fication: All slices are coded as I slices. Each picture contains one sli¢éyAll intra pred
odes for each of luma 32x32, luma 16x16, luma 8x8, luma 4x4, ehroma 16x16, chrq

ose: Check that the decoder can properly decode I slices with all intra prediction mod

2 Test bitstreams #CIP_A

fication: The bitstream contains one I sliee and one B slice, using one slice per pictu
he deblocking filter are disabled.

tional stage: Test the reference sample substitution process for intra sample predict

unavailable samples for intrd-prediction.

3 Test bitstreams #CIP_B

constrained_irtra_pred_flag is equal to 1.

tional stage: Test the reference sample substitution process for intra sample predict

Lnavailable samples for intra prediction.

ction modes
ma 8x8 and
picture, and

€s.

re. Both SAO

on.

hg intra TUs

fication: The bitstream contains an I-picture and 4 P-pictures. Each picture contajins only one

on.

hg intra TUs

4.6.3

4 Test bitstreams #CIP_C

Specification: The bitstream contains one I slice and one B slice, using more than one slice per picture.

Both

SAO and the deblocking filter are disabled.

Functional stage: Test the reference sample substitution process for intra sample prediction.

Purpose: Check that the decoder can properly decode slices of coded pictures containing intra TUs

with

unavailable samples for intra prediction.
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4.6.4 Testbitstreams — Inter frame coding

4.6.4.1 Test bitstreams #MERGE_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. five_minus_
max_num_merge_cand is set equal to 4.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode with the maximum number of merging candidates
equal to any value permitted by the standard (i.e. 1, 2, 3, 4, 5).

4.6.4.2 Tept bitstreams #MERGE_B

Specificatign: All slices are coded as I or B slices. Each picture contains only one slice: five_mlinus_
max_num_nlerge_cand is set equal to 3.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode with the maximum numper of merging candidates
equal to any|value permitted by the standard (i.e. 1, 2, 3, 4, 5).

4.6.4.3 Tept bitstreams #MERGE_C

Specificatiagn: All slices are coded as I or B slices. Each picture contains only one slice. five_mjinus_
max_num_njerge_cand is set equal to 2.

Functional $tage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode with the maximum number of merging candidates
equal to any|value permitted by the standard (i.e. 1,°2; 3, 4, 5).

4.6.4.4 Tept bitstreams #MERGE_D

Specification: All slices are coded as I\or B slices. Each picture contains only one slice. five_mjinus_
max_num_njerge_cand is set equal to-L.

Functional gtage: Test the reconstruction process of motion vector prediction.

Purpose: CHeck that the decoder can properly decode with the maximum number of merging candidates
equal to any|value permitted-by the standard (i.e. 1, 2, 3, 4, 5).

4.6.4.5 Tept bitstreams #MERGE_E

Specification: Allslices are coded as I or B slices. Each picture contains only one slice. five_mjinus_
max_num_nlexge_cand is set equal to 0.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode with the maximum number of merging candidates
equal to any value permitted by the standard (i.e. 1, 2, 3, 4, 5).

4.6.4.6 Test bitstreams #MERGE_F

Specification: All slices are coded as I or B slices. Each picture contains only one slice. sps_temporal_
mvp_enabled_flag is equal to 0 and five_minus_max_num_merge_cand is equal to 0.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode when the temporal merging candidate is not
included in the merge candidate set.

8 © ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23008-8:2018(E)

4.6.4.7 Test bitstreams #MERGE_G

Specification: All slices are coded as I or B slices. Each picture contains only one slice. five_minus_
max_num_merge_cand is set equal to 0.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode with merge index ranging from 0 to 4.

4.6.4.8 Test bitstreams #PMERGE_A

g2_parallel_

_level_minus?2 is set equal to 0.

Funcfional stage: Test the reconstruction process of motion vector prediction.

Purplose: Check that the decoder can properly decode parallel merge level values pernjitted by the
standard (i.e. 2, 3, 4, 5, 6 for luma CTB size 64x64).

4.6.419 Test bitstreams #PMERGE_B

Specification: All slices are coded as I or B slices. Each picture contains only one slice. I9g2_parallel_
merge_level_minus2 is set equal to 1.

Funcfional stage: Test the reconstruction process of motionyvector prediction.

Purpose: Check that the decoder can properly decode jparallel merge level values pernjitted by the
standard (i.e. 2, 3, 4, 5, 6 for luma CTB size 64x64).

4.6.4110 Test bitstreams #PMERGE_C

Specification: All slices are coded as I or.B slices. Each picture contains only one slice. I9g2_parallel_
merge_level_minus2 is set equal to 2.

Funcftional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder'can properly decode the parallel merge level values permitted by the
standard (i.e. 2, 3, 4, 5, 6 for, luma CTB size 64x64).

4.6.4/11 Test bitstreams #PMERGE_D

Specification: All-slices are coded as I or B slices. Each picture contains only one slice. 1gg2_parallel _
merge_level_midus2 is set equal to 3.

Functionalstage: Test the reconstruction process of motion vector prediction.

Purpiose: Check that the decoder can properly decode the parallel merge level values permitted by the
standard (i.e. 2, 3, 4, 5, 6 for luma CTB size 64x64).

4.6.4.12 Test bitstreams #PMERGE_E

Specification: All slices are coded as I or B slices. Each picture contains only one slice. log2_parallel_
merge_level_minus2 is set equal to 4.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode the parallel merge level values permitted by the
standard (i.e. 2, 3, 4, 5, 6 for luma CTB size 64x64).
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4.6.4.13 Test bitstreams #AMVP_A

Specification: All slices are coded as [ or P slices. Each picture contains only one slice. num_ref_idx_10_
default_active_minusl1 is equal to 0, num_ref_idx_l1_default_active_minus1 is equal to 0 and num_ref_
idx_active_override_flag is equal to 0.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode when motion vector scaling is not needed for
spatial motion vector prediction candidate generation (all inter-coded PUs within the same slice have
the same inter_pred_idc and ref_idx_10).

4.6.4.14 Tept bitstreams #AMVP_B

Specification: All slices are coded as I or B slices. Each picture contains only one slice. Multiple Treference
pictures are Jused. For some slices, num_ref_idx_l0_default_active_minus1 is equal to 3 andnum_ref_idx_
active_overrjde_flag is equal to 0. For other B slices, num_ref_idx_l0_default_active_minus1 is equal to 1,
num_ref_idx| 11_default_active_minus1 is equal to 1 and num_ref_idx_active_override) flag is equal to 0.

Functional gtage: Test the reconstruction process of motion vector predictionn.

Purpose: CELeck that the decoder can properly decode when motion vector scaling is not needgd for
spatial motipn vector prediction candidate generation.

4.6.4.15 Tept bitstreams #AMVP_C
Specificatiagn: All slices are coded as I or P slices. Each pictufeeontains only one slice.

Functional stage: Test the reconstruction process of motion vector prediction, specifically, motion
vector prediftion during the low delay condition.

Purpose: Cieck that the decoder can properly décode when motion vector scaling is not need¢d for
spatial moti¢n vector prediction candidate generation.

4.6.4.16 Tept bitstreams #TMVP_A

Specificatign: Each picture contains gnly one slice. slice_temporal_mvp_enabled_flag is set equdl to 0
for pictures P to 8 and 1 for pictures 9 to 16.

Functional $tage: Test the réconstruction process of motion vector prediction.

Purpose: Check that the'decoder can properly decode for different slice_temporal_mvp_enabled_
flag values.

4.6.4.17 Tept bitstreams #MVDL1ZERO_A

SpecificatiomTthe bitstreamr contaims uttipte Bstices per picture- Ramdommized omamd off switching
of the mvd_l1_zero_flag is included for multiple B slices.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode when the parsing of list 1 motion vector
difference for bi-prediction varies according to values of mvd_l1_zero_flag.

4.6.4.18 Test bitstreams #MVCLIP_A

Specification: Each picture contains only one slice. Motion vector prediction and merge candidate
motion vectors are clipped to 16-bit values. Clipped motion vector prediction and merge candidates are
selected.

Functional stage: Test the reconstruction process of motion vector prediction.
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Purpose: Check that the decoder can properly decode when clipping of motion vector prediction and
merge candidate motion vectors to 16-bit values occurs.

4.6.4.19 Test bitstreams #MVEDGE_A

Specification: Each picture contains only one slice. The bitstream includes motion vectors pointing to
the padded edge regions in a picture.

Functional stage: Test the reconstruction process of motion vector prediction.

Purpose: Check that the decoder can properly decode motion vectors pointing to the padded edge
regiops-ofa-picture-

4.6.4/20 Test bitstreams #WP_A

Specification: All slices are coded as I or P slices. Each picture contains only one.slice. weighted_pred_
flag i§ equal to 1. Plural reference indices are assigned to each reference picture:

Funcftional stage: Weighted sample prediction process for P slices with plural reference injdices.

Purﬂlose: Check that the decoder can properly decode weighted sample prediction for P slices with
plurall reference indices.

4.6.4{21 Test bitstreams #WP_B

Specification: All slices are coded as I, P or B slices. £ach picture contains only one slice. weighted_
pred|flag is equal to 1 and weighted_bipred_flag is €qual to 1. Plural reference indices ar¢ assigned to
each feference picture.

Funcftional stage: Weighted sample prediction¢rocess for P and B slices with plural refer¢nce indices.

Purpose: Check that the decoder can preperly decode weighted sample prediction for Pland B slices
with plural reference indices.

4.6.5| Testbitstreams — Transform and quantization

4.6.5{1 Test bitstreams #RQT_A

Specification: All slicés'are coded as I or B slices. Each picture contains only one slice. max_transform_
hierachy_depth_interand max_transform_hierarchy_depth_intra are both set equal to 0.

Funcftional stage: Test the reconstruction process of slices with residual quadtree.

Purpose: Check that the decoder can properly decode slices with residual quadtree with inftra and inter
depth equal to 0.

4.6.5.2 Test bitstreams #RQT_B

Specification: All slices are coded as I or B slices. Each picture contains only one slice. max_transform_
hierarchy_depth_inter and max_transform_hierarchy_depth_intra are both set equal to 1.

Functional stage: Test the reconstruction process of slices with residual quadtree.

Purpose: Check that the decoder properly decodes slices with residual quadtree with intra and inter
depth equal to 1.

4.6.5.3 Test bitstreams #RQT_C

Specification: All slices are coded as I or B slices. Each picture contains only one slice. max_transform_
hierarchy_depth_inter and max_transform_hierarchy_depth_intra are both set equal to 2.
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Functional stage: Test the reconstruction process of slices with residual quadtree.

Purpose: Check that the decoder properly decodes slices with residual quadtree with intra and inter
depth equal to 2.

4.6.5.4 Testbitstreams #RQT_D

Specification: All slices are coded as I or B slices. Each picture contains only one slice. max_transform_
hierarchy_depth_inter and max_transform_hierarchy_depth_intra are both set equal to 3.

Functional stage: Test the reconstruction process of slices with residual quadtree.

Purpose: Cl
depth equal

4.6.5.5 Te

Specification: All slices are coded as [ or B slices. Each picture contains only one slice.: max_trans

hierarchy_dg
Functional

Purpose: C}
depth equal

4.6.5.6 Tekt bitstreams #RQT_F

Specification: All slices are coded as I or B slices. Each picture contains only one slice. max_trans
pth_inter is set equal to 2 and max_transforin” hierarchy_depth_intra is set equal to (.

hierarchy_dg

Functional

Purpose: Check that the decoder properly dec@des slices with residual quadtree with different

and inter dej

4.6.5.7 Te

Specificatiagn: All slices are codedas I or B slices. Each picture contains only one slice. max_trans
pth_inter is set eqtial'to 0 and max_transform_hierarchy_depth_intra is set equal to Z.

hierarchy_dg

Functional

Purpose: Check that-the decoder properly decodes slices with residual quadtree with different

and inter de

eck that the decoder properly decodes slices with residual quadtree with intra and
fo 3.

5t bitstreams #RQT_E

pth_inter and max_transform_hierarchy_depth_intra are both set equal to 4.
stage: Test the reconstruction process of slices with residual quadtree.

eck that the decoder properly decodes slices with residualquadtree with intra and
fo 4.

stage: Test the reconstruction process of'slices with residual quadtree.

pths.

5t bitstreams #RQT_G

stage: Test the reconstruction process of slices with residual quadtree.

bths.

4.6.5.8 Te

st bitstreams #TUSIZE_A

inter

form

inter

form

intra

form

intra

Specification: All slices are coded as I or P slices. Each picture contains only one slice. log2_min_luma_
transform_block_size_minus2 is set equal to 2. The maximum luma CB size is 64x64, the minimum
luma CB size is 32x32, the minimum transform size for luma is 16x16 and for chroma is 8x8.

Functional stage: Test the reconstruction process of slices with limited minimum transform size.

Purpose: Check that the decoder properly decodes slices with residual quadtree with minimum

transform si

12

ze that are not the default 4x4.
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4.6.5.9 Test bitstreams #DELTAQP_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The maximum
luma CB size is equal to 64x64 and the minimum luma CB size is equal to 8x8. diff_cu_qp_delta_depth is
set randomly to values in the range of 0 to 3. CuQpDeltaVal is set randomly from -26 to 25.

Functional stage: Test the reconstruction process of slices with nonzero values of CuQpDeltaVal.

Purpose: Check that the decoder properly decodes slices with different values of CuQpDeltaVal.

4.6.5.10 Test bitstreams #DELTAQP_B

Specification: All slices are coded as I, P or B slices. Each picture contains more than ohe slice. The
maximum luma CB size is equal to 64x64 and the minimum luma CB size is equal to 8x8. quQpDeltaVal
is setlrandomly from -26 to 25. slice_cb_qp_offset and slice_cr_qp_offset are set randomly frrom -4 to 4.

Funcfional stage: Test the reconstruction process of slices with nonzero valuésof CuQpDe¢ltaVal.

Purpose: Check that the decoder properly handles various combination of ¢fitoma QP offset.

4.6.5{11 Test bitstreams #DELTAQP_C

Specification: All slices are coded as I or B slices. Each picture:centains only one slice. The maximum
luma|CB size is equal to 64x64 and the minimum luma CB size is'equal to 8x8. diff_cu_qp_dglta_depth is
set rgndomly to values in the range of 0 to 3. CuQpDeltaVal is set randomly from -26 to 25. [n some TUs,
the cbfLuma or cbfChroma is equal to 0.

Funcfional stage: Test the reconstruction process.of slices with nonzero values of CuQpD¢ltaVal.

Purplose: Check that the decoder properly decodes slices with different values of CuQpDeltaVal.

4.6.5{12 Test bitstreams #INITQP_A
Specification: All slices are coded as-l or B slices. The value of init_qp_minus26 is set from{-26 to 25.
Funcfional stage: Test QP initialization based on init_qp_minus26.

Purpose: Check that the decoder properly decodes different init_qp_minus26 values.

4.6.5|13 Test bitstreams #SLIST_A

Specification: Allslices are coded as I or B slices. Each picture contains one slice. One SPS and more
than pne PPS,aré-included. The SPS includes scaling list data. One of the PPSs does not in¢lude scaling
list dpta. In‘other PPSs, different scaling lists data is included. In each picture, the PPS |s overriden.
scaling_listyenabled_flag is set equal to 1.

idg list data in

SPS and PPS.

Purpose: Check that the decoder properly decodes slices of coded frames with scaling list, with
different coding modes of the scaling list, when no scaling list is included in the PPS and when scaling
list data is included in the PPS.

4.6.5.14 Test bitstreams #SLIST_B

Specification: All slices are coded as I or B slices. Each picture contains one slice. More than one SPS
and more than one PPS are included. One of the SPSs does not include scaling list data. One of the PPSs
does not include scaling list data. In other SPSs and PPSs, different scaling lists data is included. In each
picture, the PPS is overriden. scaling_list_enabled_flag is set equal to 0 or 1.
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Functional stage: Test the reconstruction process of scaling list. Tests switching of scaling list off,
default scaling list and scaling list in parameter sets.

Purpose: Check that the decoder can properly decode slices of coded frames with scaling list, different
coding modes of the scaling list and when there are multiple SPSs and PPSs.

4.6.5.15 Test bitstreams #SLIST_C

Specification: All slices are coded as I or B slices. Each picture contains one slice. One SPS and more
than one PPS are included. The SPS does not include scaling list data. One of the PPSs does not include
scaling list data. In other PPSs, different scaling lists data is included. In each picture, the PPS is

overriden. s

Functional

and scaling i

Purpose: Ch
coding mode

tage: Test the reconstruction process of scaling list. Tests switching of default@ealir
stin PPS.

\Fliug_iibL_elldb]ed_ﬂdg issetequatto t:

eck that the decoder can properly decode slices of coded frames with scaling list, dif
s of the scaling list, when no scaling list data is present and switching.6f'default scali

and scaling liist data in PPS occurs.

4.6.5.16 Te

st bitstreams #SLIST_D

Specificatign: All slices are coded as I or B slices. Each picture contains more than one slice.

than one SP
One of the P
included. In

Functional
default scali

Purpose: Ch
coding modg

5 and more than one PPS are included. One of the SPSsidoes not include scaling list
PSs does not include scaling list data. In other SPSsand PPSs, different scaling lists d
bach picture, the PPS is override. scaling_list_enabled_flag is set equal to 0 or 1.

stage: Test the reconstruction process of scaling list. Tests switching of scaling li
ng list and scaling list in parameter sets.

eck that the decoder can properly decode slices of coded frames with scaling list, diff
s of scaling list and when there are muiltiple SPSs and PPSs.

4.6.6 Testbitstreams — Deblocking filter

4.6.6.1 Te

st bitstreams #DBLK_A

1g list

erent
g list

More
data.
ata is

bt off,

erent

More
v2 is
omly

Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice.
than one PP is used. QP is.Set randomly to values in the range of 22 to 51. pps_beta_offset_d
randomly sef in each picturefrom -6 to 6. slice_beta_offset_div2 and slice_tc_offset_div2 are rang
set in each slice from -6te 6.

Functional $tage: Test the deblocking filter process.

Purpose: Check that the decoder can properly decode slices with various combinations of deblocking

filter controlparameters

4.6.6.2 Test bitstreams #DBLK_B

Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice. More
than one PPS is used. pps_cb_qgp_offset and pps_cr_qp_offset are randomly set to values in the range
from -12 to 12. slice_cb_qp_offset and slice_cr_qp_offset are randomly set from -4 to 4.

Functional stage: Test the deblocking filter process.

Purpose: Check that the decoder can properly decode when the deblocking filter varies according to
various combinations of QP.
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4.6.6.3 Test bitstreams #DBLK_C

Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice. pps_
deblocking_filter_disabled_flag is set equal to 0. slice_deblocking_filter_disabled_flag is randomly set
equal to 0 or 1.

Functional stage: Test the deblocking filter process.

Purpose: Check that the decoder can properly decode with the deblocking filter being enabled and
disabled across slices.

Specification: All slices are coded as I or B slices. Each picture contains more thancene dlice and tile.
slice_Jloop_filter_across_slices_enabled_flag is set equal to 0 and loop_filter_across_files_enjabled_flag is

Purpose: Check that the decoder can properly decode with the deblecking filter being |[enabled and

Specification: All slices are coded as I or B slices. Each pictiire contains more than one glice and tile.
slice_Jloop_filter_across_slices_enabled_flag is set equalto<l and loop_filter_across_tiles_enjabled_flag is

Funcftional stage: Test the deblocking filter process.

Purpose: Check that the decoder can propetly decode with the deblocking filter being |enabled and
disablled at slice and tile boundaries.

4.6.6l6 Test bitstreams #DBLK_F.

Specification: All slices are coded as I or B slices. Each picture contains more than one glice and tile.
slice_Jloop_filter_across_slices_enabled_flag is set equal to 0 and loop_filter_across_tiles_enjabled_flag is

Purpose: Check«hat the decoder can properly decode with the deblocking filter being |enabled and
disab i

Spectfitatio A iCe ccoded B—sti F pictuTre To i Ore ommeslice and tile.
slice_loop_ f11ter across._ sllces enabled flagls set equal to 1 and loop_ fllter across tlles _enabled_flag is
set equal to 0.

Functional stage: Test the deblocking filter process.

Purpose: Check that the decoder can properly decode with the deblocking filter being enabled and
disabled at slice and tile boundaries.
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4.6.7 Testbitstreams — Sample adaptive offset

4.6.7.1 Test bitstreams #SAO_A

Specification: All slices are coded as [ or B slices. Each picture contains only one slice. sao_merge_left_

flag and sao_

merge_up_flag are randomly set equal to 0 or 1.

Functional stage: Test the reconstruction process of sample adaptive offset.

Purpose: Check that the decoder can properly decode withrandom SAO merge left/up flag values.

4.6.7.2 T:Trtrrr:nmrwmftB

Specificatign: All slices are coded as I or B slices. Each picture contains only one slice ardycon

more than o
Functional

Purpose: Cl
and/or SAO

4.6.7.3 Te

Specification: All slices are coded as I or P slices. Each picture contains only one slice. All SAO

values in thi
Functional

Purpose: CH

4.6.74 Te

Specificatign: All slices are coded as I or P slices:’Each picture contains only one slice. SAO offset ¢

in this bitstq
Functional

Purpose: Ch

4.6.7.5 Te

he tile. slice_sao_luma_flag and slice_sao_chroma_flag are randomly set equal t0-0 or
stage: Test the reconstruction process of sample adaptive offset.

eck that the decoder can properly decode with tiles and randomly-enabled SAO for
or chroma per slice.

5t bitstreams #SA0_C

5 bitstream have maximum allowed magnitude 7 and random sign.
stage: Test the reconstruction process of sampl€ adaptive offset.

eck that the decoder can properly decode with maximum SAO offset values.

5t bitstreams #SAO_D

eam have random values in therange -7..7.
stage: Test the reconstruction process of sample adaptive offset.

eck that the decoder canproperly decode with random SAO offset values.

st bitstreams #SA0_E

Specificatio
parameters
used. Only t
random wa

Functional

n: All slicesare coded as I or B slices. Each picture contains only one slice. A set o
s associated with each CTB for all frames, therefore no SAO merge flags (up or lef
e bandoffset SAO type is used and the four SAO offset values are set equal to -7 or
Theliima CTB size is set equal to 16x16.

tains
l.

luma

bffset

alues

f SAO
[) are
/ in a

Purpose: Check that the decoder can properly decode with the maximum possible SAO information.

4.6.7.6 Test bitstreams #SAO_F

Specification: All slices are coded as I or B slices. Each picture contains only one slice. A set of SAO
parameters is associated to each CTB for all frames, therefore, no SAO merge flags (up or left) are used.
Only the band offset SAO type is used and the four SAO offset values are set equal to =7 or 7 in a random
way. The luma CTB size is set equal to 32x32.

Functional stage: Tests loading of maximum SAO information at CTB level and frame.

Purpose: Check that the decoder can properly decode with the maximum possible SAO information.
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4.6.7.7 Test bitstreams #SAO_G

Specification: All slices are coded as I or B slices. Each picture contains only one slice. A set of SAO
parameters is associated to each CTB for all frames, therefore, no SAO merge flags (up or left) are used.
Only the band offset SAO type is used and the four SAO offset values are set equal to =7 or 7 in a random
way. The luma CTB size is set equal to 64x64.

Functional stage: Tests loading of maximum SAO information at CTB level and frame.

Purpose: Check that the decoder can properly decode with the maximum possible SAO information.

4.6.7,.8 Test bitstreams-HSAOH

Specification: All slices are coded as I slices. Each picture contains multiple slices. SAO edge modes 2
and 3 are used (diagonal). slice_loop_filter_across_slices_enabled_flag is set to 0.

Funcfional stage: Test the SAO decoding process with different diagonal neighbour availapility.

Purplose: Check that, when slice_loop_filter_across_slices_enabled_flag is set to zero, the|decoder can
properly apply the SAO filter in CTU corners regardless of whether diagorially neighbouring CTUs are
available or not.

4.6.7|9 Test bitstreams # SAODBLK_A

Specification: All slices are coded as I or P slices. Each picture contains only one slice. The bitstream
inclu@les 1) non-rectangular shaped slices and 2) the minimum size of a CTU is used, which for chroma
plands takes the value of 8x8 and exactly coincides withva block that is used for deblocking

Funcftional stage: Test the SAO decoding processwith various coding parameter settings.

Purpose: Check that that the decoder can properly decode loop filtering on slice boundarigs.

4.6.7}10 Test bitstreams # SAODBLK.B

Specification: All slices are coded~as I or P slices. Each picture contains both tiles an{l slices. The
bitstfeam includes 1) non-rectafigular shaped slices and 2) the minimum size of a CTU is|used, which
for chroma planes takes the value of 8x8 and exactly coincides with a block that is used for]deblocking.

Functional stage: Test the:SAO decoding process with various coding parameter settings.

Purpose: Check that that the decoder can properly decode loop filtering on slice boundarigs.
4.6.8| Test bitstreams — Entropy coding

4.6.81/, Test bitstreams #MAXBINS_A

Specification: All slices are coded as I slices. Each picture contains only one slice. The number of bins
per CTU is constructed to be within 95% of the maximum number which is 4096 bits per CTU with
luma CTB size 16x16. pcm_enabled_flag is set equal to 1.

Functional stage: Test the parsing process.

Purpose: Check that the decoder can properly decode slices with the maximum number of bins per CTU.

4.6.8.2 Test bitstreams #MAXBINS_B
Specification: All slices are coded as I or B slices. Each picture contains only one slice. The number of

bins per CTU is constructed to be within 95% of the maximum number which is 4096 bits per CTU with
luma CTB size 16x16. pcm_enabled_flag is set equal to 1.
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Functional stage: Test the parsing process.

Purpose: Check that the decoder can properly decode slices with the maximum number of bins per CTU.

4.6.8.3 Test bitstreams #MAXBINS_C

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The number of
bins per CTU is constructed to be within 95% of the maximum number which is 4096 bits per CTU with
luma CTB size 16x16. pcm_enabled_flag is set equal to 1.

Functional stage: Test the parsing process.

Purpose: Check that the decoder can properly decode slices with the maximum number of bins perf CTU.

4.6.8.4 Tept bitstreams #CAINIT_A

Specificatian: All slices are coded as I or B slices. Each picture contains only one slicexThere is on¢ PPS.
cabac_init_pfesent_flag is equal to 0 in PPS.

Functional gtage: Test the parsing process.

Purpose: Check that the decoder properly decodes when cabac_init_flag is'not signalled in th¢ slice
header of P qr B slices.

4.6.8.5 Tept bitstreams #CAINIT_B

Specificatiagn: All slices are coded as I or B slices. Each picture eontains only one slice. There is on¢ PPS.
cabac_init_pfesent_flag is equal to 1 in PPS. cabac_init_flag,is signalled for B slices in the slice hpader
referring thg PPS. cabac_init_flag can take on values 0 ok

Functional gtage: Test the parsing process.

Purpose: CHeck that the decoder properly decodes with different cabac_init_flag values in B slice$.

4.6.8.6 Tept bitstreams #CAINIT_C

Specification: All slices are coded a§ lyor P slices. Each picture contains only one slice. There is ong PPS.
cabac_init_pfesent_flag is equal to 1 in PPS. cabac_init_flag is signalled for P slices in the slice hpader
referring thg PPS. cabac_init_flag\can take on values 0 or 1.

Functional $tage: Test the parsing process.

Purpose: Check thatthedecoder properly decodes with different cabac_init_flag values in P slices.

4.6.8.7 Tept bitstreams #CAINIT_D

SpecificatiomAttsticesare todedas Tor Bstices whichare unmi=directiomatty predicted—Eacthpicture
contains only one slice. There is one PPS. cabac_init_present_flag is equal to 1 in PPS. cabac_init_flag is
signalled for B slices in the slice header referring the PPS. cabac_init_flag can take on values 0 or 1.
Functional stage: Test the parsing process.

Purpose: Check that the decoder properly decodes with different cabac_init_flag values in P slices.

4.6.8.8 Test bitstreams #CAINIT_E

Specification: All slices are coded as I or P slices. Each picture contains only one slice. Each slice
contains four tiles (two columns of tiles and two rows of tiles with uniform spacing). There is one PPS.
cabac_init_present_flag is equal to 1 in PPS. cabac_init_flag is signalled for P slices in the slice header
referring the PPS. cabac_init_flag can take on values 0 or 1.
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Functional stage: Test the parsing process.

-8:2018(E)

Purpose: Check that the decoder properly decodes when cabac_init_flag is switched in P slices with the
use of tiles.

4.6.8

.9 Test bitstreams #CAINIT_F

Specification: All slices are coded as I or uni-directionally predicted B slices. Each picture contains
only one slice. Each slice contains four tiles (two columns of tiles and two rows of tiles with uniform
spacing). There is one PPS. cabac_init_present_flag is equal to 1 in PPS. cabac_init_flag is signalled for
uni-directionally predicted B slices in the slice header referring the PPS. cabac_init_flag can take on

valugsOort:

Funcfional stage: Test the parsing process.

Purplose: Check that the decoder properly decodes when cabac_init_flag is switched'in B sl

use o

4.6.8

Spec
contd
one P
head

Func

tiles.

10 Test bitstreams #CAINIT_G

fication: All slices are coded as I or P slices. Each picture:cdntains only one slic
ins multiple dependent slice segments. Each dependent slicé gontains three CTUs or |
PS. cabac_init_present_flag is equal to 1 in PPS. cabac_initflag is signalled for P slicq
b1 referring the PPS. cabac_init_flag can take on values, 0.or 1.

tional stage: Test the parsing process.

Purpose: Check that the decoder properly decodes.when cabac_init_flag is switched in

depel

4.6.8

Spec
only
threg

1dent slice segments.

11 Test bitstreams #CAINIT_H

fication: All slices are coded as.l'or uni-directionally predicted B slices. Each pict
pne slice. Each slice contains.multiple dependent slice segments. Each dependent s
CTUs or less. There is one(PPS. cabac_init_present_flag is equal to 1 in PPS. caba

sign

led for uni-directionally~predicted B slices in the slice header referring the PPS. ca

can take on values 0 or 1.

Funcfional stage: Test-the parsing process.

Purpose: Check that-the decoder properly decodes when cabac_init_flag is switched in
depepdent slice-segments.

4.6.8/12 Test bitstreams #SDH_A

ices with the

e. Each slice
ess. There is
s in the slice

P slices with

lire contains
ice contains
C_init_flag is
bac_init_flag

B slices with

Specification: All slices are coded as I or B slices. Each picture contains only one slic{

. sign_data_

hiding_enabled_flag is set equal to 1. The bitstream includes various configurations of sign data hiding.

Functional stage: Test the parsing process.

Purpose: Check that the decoder properly decodes with sign data hiding.

4.6.9

4.6.9

Test bitstreams — Temporal scalability

.1 Test bitstreams #TSCL_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The bitstream
includes four temporal layers.

Functional stage: Test temporal scalability.
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Purpose: Check that the decoder properly decodes temporal layers.

4.6.9.2 Test bitstreams #TSCL_B

Specification: All slices are coded as I or P slices. Each picture contains only one slice. The bitstream
includes four temporal layers.

Functional stage: Test temporal scalability.

Purpose: Check that the decoder properly decodes temporal layers.

4.6.10 Testbitstreamrs— Parattet processingtoots

4.6.10.1 Te

5t bitstreams #TILES_A

Specificatign: All slices are coded as I or P slices. Each picture contains only one)slice. num

columns_mi
4.1. uniform|
minusl[i] 4
each picture

Functional

Purpose: CH
a maximum

4.6.10.2 Te

hus1 and num_tile_rows_minus1 are set equal to 4, which is the maximum value for
| spacing_flag is set equal to 0. The values of column_width_minusI[-i-] and row_he

stage: Test dependency breaks at tile boundaries.

eck that the decoder properly decodes when there is raridom non-uniform tile spacing
humber of tiles and the deblocking filter is enabled anddisabled at tile boundaries.

st bitstreams #TILES_B

Specificatign: All slices are coded as I or P slices. Eagh'picture contains a random number of §
All slice boundaries are aligned with tile boundari€s: num_tile_columns_minusl and num_tile_i
minusl are get equal to 4, which is the maximumsvzalue for level 4.1. uniform_spacing_flag is set
to 0. The values of column_width_minusl[ i J.and row_height_minusl[ i | are set randomly for

picture. looy
slices_enablg
randomly fo

Functional
filter at tile/

Purpose: Ch
amaximum

4.6.10.3 Te

_filter_across_tiles_enabled_flag is set randomly for each picture. pps_loop_filter_ad
d_flag is set randomly for_each frame. slice_loop_filter_across_slices_enabled_flag
- each slice.

stage: Test dependency breaks at tile boundaries and enabling/disabling the deblo
5lice boundaries.

eck that the decoder properly decodes when there is random non-uniform tile spacing
humber of tiles:and the deblocking filter is enabled and disabled at tile and slice bound

5t bitstreams #WPP_A

Specificati
The bitstrea

_tile_
level
right

re set randomly for each picture. loop_filter_across_tiles_enabled. flag is set randomlly for

with

lices.
OWS_
equal
each
ross_
is set

cking

with
aries.

niéntropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is

relationship, which are each eight pictures long. The first three of these groups of eight pictures have
pictures with the following characteristics:

One slice in the frame, QP is constant;

long, at least one slice segment is two CTUs long, QP is constant;

One slice in the frame, the QP of each CU is set equal to a value such that Abs(QP - SliceQpy) > 2;

Maximum number of independent slice segments in the frame, at least one slice segment is one CTU

Maximum number of independent slice segments in the frame, at least one slice segment is one CTU

long, at least one slice segment is two CTUs long, the QP of each CU is set equal to a value such that

Abs(QP -

20

SliceQpy) > 2;
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Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, QP is constant;

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, the QP of each CU is set equal
to a value such that Abs(QP - SliceQpy) > 2;

Random combination of independent/dependent slice segments, QP is constant;

Random combination of independent/dependent slice segments, the QP of each CU is set equal to a
value such that Abs(QP - SliceQpy) > 2.

The fiirst of these groups of eight pictures is coded using all Intra CUs, and the second,i$ coded with
CU sKipping disabled. The final three of these groups of eight pictures feature a mixture-df single slice
pictures, and pictures coded using multiple slices and multiple slice segments. Random’amgunts of slice

seg

nt header extension bytes are encoded in each slice header.

Funcftional stage: Tests that entropy coding is correctly synchronized mrith different slice types.
Tests|that the QP predictor is reset to SliceQpy at the beginning of every CFY row. May b used to test

handling of entry points by a parallel decoder.

Pur

ose: Check that the decoder properly decodes when entropy coding synchronizatidn is enabled

and Handle entry points when slice segment header extension data bytes are present. THis bitstream
does pot conform to the Main profile or Main 10 profile since slice_segment_header_extensjon_present_
flag is equal to 1. However, Main profile and Main 10 profile decoders shall be able to[ decode this

bitstream and ignore the slice segment header extension{data bytes.

4.6.10.4 Test bitstreams #WPP_B

Specification: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 32x32 is used.
The hitstream contains six repeated patterns of pictures with a particular ordering and referencing
relationship, which are each eight pictureslong. The first three of these groups of eight gictures have

pictures with the following characteristi¢s:

(ne slice in the frame, QP is constant;
(ne slice in the frame, the' QP of each CU is set equal to a value such that Abs(QP - SlicgQpy) > 2;

Naximum number oftindependent slice segments in the frame, at least one slice segment is one CTU
lpng, at least one slice segment is two CTUs long, QP is constant;

NMaximum number of independent slice segments in the frame, at least one slice segment is one CTU
lpng, at least.one slice segment is two CTUs long, the QP of each CU is set equal to a vaJue such that
Abs(QP SliceQpy) > 2;

aximiim number of dependent slice segments in the frame, at least one dependent slige segment is
ne CTU long, at least one dependent slice segment is two CTUs long, QP is constant;

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, the QP of each CU is set equal
to a value such that Abs(QP - SliceQpy) > 2;

Random combination of independent/dependent slice segments, QP is constant;

Random combination of independent/dependent slice segments, the QP of each CU is set equal to a
value such that Abs(QP - SliceQpy) > 2.

The first of these groups of eight pictures is coded using all Intra CUs, and the second is coded with
CU skipping disabled. The final three of these groups of eight pictures feature a mixture of single slice
pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice
segment header extension bytes are encoded in each slice header.
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Functional stage: Tests that entropy coding is correctly synchronized with different slice types.
Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to test
handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when entropy coding synchronization is enabled and
and handle entry points when slice segment header extension data bytes are present. This bitstream
does not conform to the Main profile or Main 10 profile since slice_segment_header_extension_present_
flag is equal to 1. However, Main profile and Main 10 profile decoders shall be able to decode this
bitstream and ignore the slice segment header extension data bytes.

4.6.10.5 Test bitstreams #WPP_C

Specificatijn: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 16x16_is|used.
The bitstream contains six repeated patterns of pictures with a particular ordering and-feferencing
relationship] which are each eight pictures long. The first three of these groups of eight-pictures have
pictures with the following characteristics:

— One slic¢ in the frame, QP is constant;

— One slic¢ in the frame, the QP of each CU is set equal to a value such that Abs(QP - SliceQpy) >(2;

— Maximujm number of independent slice segments in the frame, at least,one slice segment is on¢ CTU
long, at least one slice segment is two CTUs long, QP is constant;

— Maximujm number of independent slice segments in the frame, atleast one slice segment is on¢ CTU
long, at Jeast one slice segment is two CTUs long, the QP of-édch CU is set equal to a value such that
Abs(QP t SliceQpy) > 2;

— Maximujm number of dependent slice segments in the.frame, at least one dependent slice segmlent is
one CTY long, at least one dependent slice segmentis two CTUs long, QP is constant;

— Maximujm number of dependent slice segments,in the frame, at least one dependent slice segmlent is
one CTU long, at least one dependent slice'segment is two CTUs long, the QP of each CU is set pqual
to a valye such that Abs(QP - SliceQpy) > 2;

— Random combination of independent/dependent slice segents, QP is constant;

— Random combination of independent/dependent slice segments, the QP of each CU is set equdl to a
value suich that Abs(QP - SliceQpy) > 2.

The first of these groups of-eight pictures is coded using all Intra CUs, and the second is coded| with
CU skipping|disabled. The\final three of these groups of eight pictures feature a mixture of singlg slice
pictures, and pictures.coded using multiple slices and multiple slice segments. Random amounts of slice
segment header extension bytes are encoded in each slice header.

Functional [stagei Tests that entropy coding is correctly synchronized with different slice tlypes.
Tests that the"QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used tp test
handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when entropy coding synchronization is enabled and
and handle entry points when slice segment header extension data bytes are present. This bitstream
does not conform to the Main profile or Main 10 profile since slice_segment_header_extension_present_
flag is equal to 1. However, Main profile and Main 10 profile decoders shall be able to decode this
bitstream and ignore the slice segment header extension data bytes.

4.6.10.6 Test bitstreams #WPP_D

Specification: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used.
The picture is one CTU wide. The bitstream contains six repeated patterns of pictures with a particular
ordering and referencing relationship, which are each eight pictures long. These are encoded with
varying numbers of slices and slice segments. Even frames have fixed QP, while the QP established at the
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CU level in odd frames is set such that Abs(QP - SliceQpy) > 2. The first of these groups of eight pictures
is coded using all Intra CUs, and the second is coded with CU skipping disabled. Random amounts of
slice segment header extension bytes are encoded in each slice header.

Functional stage: Tests that entropy coding is correctly synchronized when a picture is one CTU wide.
Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to test
handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when a picture is one CTU wide and handle entry
points when slice segment header extension data bytes are present. This bitstream does not conform
to the Maln proflle or Main 10 proflle 51nce shce segment header extension present flag is equal to 1.

e = am and ignore

the slice segment header extensmn data bytes

4.6.10.7 Test bitstreams #WPP_E

Specification: entropy_coding_sync_enabled_flag is set equal to 1. A luma-CTB size [of 64x64 is
used) The picture is two CTUs wide. The bitstream contains six repeatedypatterns of pictures with a
partifular ordering and referencing relationship, which are each eight pictures long. These|are encoded
with parying numbers of slices and slice segments. Even frames have fixed QP, while the QF established
at the¢ CU level in odd frames is set such that Abs(QP - SliceQpy) >25The first of these grpups of eight
pictures is coded using all Intra CUs, and the second is coded with CU skipping disabled. Random
amoynts of slice segment header extension bytes are encoded-irieach slice header.

Funcftional stage: Tests that entropy coding is correctly synchronized when a picture [is two CTUs
wide] Tests that the QP predictor is reset to SliceQpy at&the beginning of every CTU row. May be used to
test Handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when a picture is two CTUs wide and handle entry
pointls when slice segment header extension.ddta bytes are present. This bitstream does[not conform
to the¢ Main profile or Main 10 profile since\slice_segment_header_extension_present_flag s equal to 1.
Howgver, Main profile and Main 10 profile’decoders shall be able to decode this bitstrearh and ignore
the slice segment header extension data bytes.

4.6.10.8 Test bitstreams #WPP.F

Specification: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used.
The picture is three CTUs wide. The bitstream contains six repeated patterns of picfures with a
partifular ordering and referencing relationship, which are each eight pictures long. These|are encoded
with parying numbersiof slices and slice segments. Even frames have fixed QP, while the QF established
at the CU level insadd frames is set such that Abs(QP - SliceQpy) > 2. The first of these grpups of eight
pictufes is coded using all Intra CUs, and the second is coded with CU skipping disabled. Random
amoynts of sliee segment header extension bytes are encoded in each slice header.

Funcfional stage: Tests that entropy coding is correctly synchronized when a picture ig three CTUs
wide Feststhatthe-ORP predictorisresetto-SHeeOQp—atthe besinpine of avarys CTU xow- I\/[uy be used to

TTSTS—TT T pPretottor o T ot T TtooOntot Py ot ot ot oTT TI5 orTvery

test handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when a picture is three CTUs wide and handle entry
points when slice segment header extension data bytes are present. This bitstream does not conform
to the Main profile or Main 10 profile since slice_segment_header_extension_present_flag is equal to 1.
However, Main profile and Main 10 profile decoders shall be able to decode this bitstream and ignore
the slice segment header extension data bytes.

4.6.10.9 Test bitstreams #ENTP_A

Specification: All slices are coded as I slices. Each picture contains only one slice. Four tiles are included
in a picture. num_tile_columns_minus1 and num_tiles_row_minus1 are set equal to 1. uniform_spacing_
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flag is set equal to 1. There are some tiles in the picture with PicOrderCntVal equal to 4 that contain
emulation prevention bytes.

Functional stage: Test entry point signalling.

Purpose: Check that the decoder properly decodes when entry point signalling in a slice header is used
with tiles and emulation prevention bytes occur in the substream(s).

4.6.10.10 Test bitstreams #ENTP_B

Specification: All slices are coded as I or B slices. Each picture contains only one slice. Six tiles are

lncluded in & pif‘turo_ num_tiln_ﬂnb1mhc_minnc1 is-set anual to 1 anr‘ nnm_fi]o FOALS minusl ate set

................................

equal to 2. yniform_spacing_flag is set equal to 1. There are some pictures (e.g.,_ with PicOrdép¢ntVal
equal to 4, 6] 10, 12, 18, and 20) that contain a tile in which emulation prevention bytes occut:

Functional stage: Test entry point signalling.

Purpose: CHeck that the decoder properly decodes when entry point signalling in a'slice header i used
with tiles anld emulation prevention bytes occur in the substream(s).

4.6.10.11 Test bitstreams #ENTP_C

Specification: All slices are coded as I or B slices. Each picture contains-only one slice. entropy_cojding_
sync_enablefl_flag is set equal to 1.

Functional $tage: Test entry point signalling.

Purpose: Check that the decoder properly decodes when entropy coding synchronization is used.
4.6.11 Testbitstreams — Other coding tools

4.6.11.1 Tept bitstreams #IPCM_A

Specificatign: All slices are coded as I slices. Each picture contains only one slice. pcm_enabled_flag
is equal to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_chroma_mjnus1
are equal to|7. log2_min_pcm_luma_ceding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_size, and pcm_loop_filter_disabled_flag are equal to 0, 2 and 0, respectively.

Functional gtage: Test parsing of pcm_flag in the coding unit syntax.

Purpose: CHeck that the decoder properly decodes pcm_flag.

4.6.11.2 Tept bitstreams #IPCM_B

Specificatign:/All’slices are coded as I slices. Each picture contains only one slice. pcm_enabled_flag
is equal to I Both pcm sample bit depth luma minusl and pcm sample bit depth chroma mijnusl
are equal to 5.log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_size, and pcm_loop_filter_disabled_flag are equal to 0, 1 and 0, respectively.

Functional stage: Test parsing of pcm_flag in the coding unit syntax. Test parsing of pcm_sample_luma
and pcm_sample_chroma data.

Purpose: Check that the decoder properly decodes pcm_flag, and pcm_sample_luma and pcm_sample_
chroma data.

4.6.11.3 Test bitstreams #IPCM_C

Specification: All slices are coded as I slices. Each picture contains only one slice. pcm_enabled_flag
is equal to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_chroma_minusl
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are equal to 7.log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_size, and pcm_loop_filter_disabled_flag are equal to 0, 1 and 1, respectively.

Functional stage: Test parsing of pcm_flag in the coding unit syntax. Test parsing of pcm_sample_luma
and pcm_sample_chroma data. Test skipping of loop filtering on samples associated with pcm_flag
equal to 1.

Purpose: Check that the decoder properly decodes pcm_flag, pcm_sample_luma and pcm_sample_
chroma data and skips loop filtering on samples associated with pcm_flag equal to 1.

4.6.11.4 Test bitstreams #IPCM_D

Specification: All slices are coded as I slices. Each picture contains only one slice. pcfihenabled_flag
is eqpial to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depthychrpma_minusl
are efjual to 7. log2_min_pcm_luma_coding_block_size_minus3, log2_diff_max_min_pcm_lima_coding_
blocl{_size, and pcm_loop_filter_disable_flag are equal to 0, 1 and 0, respectively-transqyant_bypass_
enabled_flag is equal to 1.

Functional stage: Test parsing of pcm_flag in the coding unit syntax.(Test parsing of gcm_sample_
lumajand pcm_sample_chroma data. Test skipping of loop filtering ,an samples associated with both
cu_trpnsquant_bypass_flag and pcm_flag equal to 1.

Pur]Il)se: Check that the decoder properly decodes pcm_flags;pcm_sample_luma and pcm_sample_
chrompa data and skips loop filtering on samples associated with both cu_transquant_bypass_flag and
pcm_fflag equal to 1.

4.6.1[1.5 Test bitstreams #IPCM_E

Specification: Contain single coded picture. The“coded picture contains only one intrg slice. pcm_
enabled_flag is equal to 1. pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_chroma_
minupl are equal to 5 and 7, respectively.\]log2_min_pcm_luma_coding_block_size_minug3, log2_diff_
max_min_pcm_luma_coding_block_size,;and pcm_loop_filter_disabled_flag are equal to|1, 0 and O,
respgctively.

Funcfional stage: Test parsing of pcm_flag in the coding unit syntax. Test parsing of pcm_gample_luma
and gcm_sample_chroma dataswith different bit depths.

Purpose: Check that the _decoder can properly decode pcm_flag, and pcm_sample_luma and pcm_
samplle_chroma data with* different pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_
chroma_minus1 values:

4.6.1/1.6 Test bitstreams #TS_A

Specification: Each picture contains only one slice. transform_skip_enabled_flag is set efjual to 1 for
pictures,0-to 8 and 0 for picture 9 to 16.

Functional stage: Test reconstruction process of slices with transform_skip_enabled_flag is equal to 1.

Purpose: Check that the decoder can properly decode transform_skip_enabled_flag.

4.6.11.7 Test bitstreams #AMP_A, #AMP_D, and #AMP_E

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. All asymmetric
motion partition modes (2NxnU, 2NxND, nLx2N, nRx2N) are included.

Functional stage: Test reconstruction process of slices with amp_enabled_flag equal to 1.

Purpose: Check that the decoder can properly decode slices with all asymmetric motion partition modes.
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4.6.11.8 Test bitstreams #AMP_B

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. Asymmetric
motion partition is only utilized for PUs of which size is larger than minimum CU.

Functional stage: Test reconstruction process of slices with amp_enabled_flag equal to 1.

Purpose: Check that the decoder can properly decode slices with a constraint on asymmetric motion
partition modes.

4.6.11.9 Test bitstreams #LS_A

Specificati

: All slices are coded as I or B slices. Each picture contains only one slice. All the Gl

n
transform/juantization/filtering bypass CUs. SAO and deblocking filter are enabled in the SPS and

Functional

Purpose: Ch

4.6.11.10

Specificati
the CUs do
each of the f

The lum
uses SA

The lum
uses SA

The lum
uses SA

The lum
SAQ, at ]

Functional

Purpose: Ch

eck that the decoder can properly decode transform/quantization/filtering bypass cd

Test bitstreams #LS_B

: All slices are coded as I or B slices. Each picture contains-only one slice. At least 5

n
(1ot use transform/quantization/filtering bypass, and where-there at are least 100 Q

llowing categories.

a CB is 64x64, it has cu_transquant_bypass_flag ofif at least one of the neighbourin
, at least one of the neighbouring CUs uses deblo¢king filtering.

a CB is 32x32, it has cu_transquant_bypass.flag on, at least one of the neighbourin
, at least one of the neighbouring CUs uses,deblocking filtering.

a CB is 16x16, it has cu_transquant_bypass_flag on, at least one of the neighbourin
, at least one of the neighbouring CUs uses deblocking filtering.

A CB is 8x8, it has cu_transquant) bypass_flag on, at least one of the neighbouring CUs
past one of the neighbouringl/CUs uses deblocking filtering.

eck that the decodér:can properly decode transform/quantization/filtering bypass cd

4.6.12 Test bitstreams << High level syntax

4.6.12.1 Te

5t bitstreams #NUT_A

stage: Test reconstruction process of transform/quantization/filtering bypdss coding.

stage: Test reconstruction process of transform/quantization/filtering bypass coding.

Is are
| PPS.

ding.

D% of
Us in

b CUs

b CUs

b CUs

uses

ding.

Specificati

layers are uded:

Functional stage: Test decoding of various VCL NAL unit types.

(Jn: All'slices are coded as I or P slices. Each picture contains only one slice. Three teTIporal

Purpose: Check that the decoder can properly decode the VCL NAL unit types TRAIL_N, TRAIL_R,
TSA_N, TSA_R, STSA_N, STSA_R, RADL_R, RASL_R, RADL_N, RASL_N, BLA_W_LP, BLA_W_RADL,
BLA_N_LP, IDR_W_RADL, IDR_N_LP, and CRA_NUT.

4.6.12.2 Test bitstreams #FILLER_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. This bitstream
contains some NAL units with nal_unit_type equal to 38 (filler data) at the end of every access unit.

Functional stage: Test decoding with filler data NAL units present.
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Purpose: Check that the decoder can properly decode a bitstream containing NAL units with the NAL
unit type FD_NUT.

4.6.12.3 Test bitstreams #VPSID_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. This bitstream
contains two VPSs with the correct one having the vps_video_parameter_set_id value 4. The bitstream
has 3 temporal layers and the correct VPS has the vps_temporal_id_nesting_flag turned off.

Functional stage: Test decoding of vps_video_parameter_set_id.

4.6.1

Spec

flag i

Func

Purp
confa
exter]
this b

4.6.1
Spec
sets §
dupli

Func

Purplose: Check that the decoder properly handles VPS, SPS and PPS.

4.6.1
Spec
inclu
confi

Func

Purpose: Gheck that the decoder properly handles multiple PPSs being signalled.

2.4 Test bitstreams #PS_B

fication: All slices are coded as I or P slices. Each picture contains only one'slice. sps_extension_

set equal to 1. Data is included after the sps_extension_flag.
ional stage: Test decoding of VPS, SPS and PPS.

ose: Check that the decoder properly handles the extension_flag.in SPS. This bitstre
rm to the Main profile or Main 10 profile of the first edition~of'the HEVC specificati
sion_flag is equal to 1. However, Main profile and Main 10ptofile decoders shall be a
itstream and ignore the SPS extension.

2.5 Test bitstreams #VPSSPSPPS_A

am does not
n since sps_
le to decode

fication: All slices are coded as I slices. The resolution of each picture is changed. All parameter
ire encoded at the beginning of bitstream prior to any pictures. Some of the paramgter sets are

rated and the order of parameter sets is\atbitrary.

tional stage: Test decoding of VPS, SPS and PPS.

2.6 Test bitstreams #PPS:-A

fication: All slicesare coded as I or B slices. Each picture contains only one slice. Bitstream

les multiple PPS signalling with random PPS parameters (constrained intra, transfa
burations, WP, [00p filter, etc.) that get randomly selected by coded pictures.

tional stage: Test decoding of PPS.

4.6.1

2.7 Test bitstreams #SLPPLP_A

rm skip, tile

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The bitstream
contains three temporal layers (two sublayers).

Functional stage: Test decoding of sub_layer_profile_present_flag and sub_layer_level_present_flag.

Purpose: Check that the decoder properly handles sub_layer_profile_present_flag and sub_layer_level
present_flag.

4.6.12.8 Test bitstreams #OPFLAG_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The value of output_
flag_present_flag is 1, indicating that the syntax element pic_output_flag is signalled in the slice header.

© ISO/IEC 2018 - All rights reserved

27


https://iecnorm.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23008-8:2018(E)

Functional stage: Test parsing of output_flag_present_flag in the PPS. Test parsing of pic_output_flag
in slice header syntax.

Purpose: Check that the decoder properly decodes slice headers containing pic_output_flag.

4.6.12.9 Test bitstreams #OPFLAG_B

Specification: All slices are coded as I slices. Each picture contains only one slice. The value of output_
flag_present_flagis 1, indicating that the syntax element pic_output_flag is signalled in the slice header.
Pictures with PicOrderCntVal equal to 39 and 73 are set to be not for output.

Functional

stage: Tact nictura outnut
e er—eStPpt HpH

precare T

Purpose: Check that the decoder properly decodes slice headers containing pic_output_flag,

4.6.12.10 Test bitstreams #OPFLAG_C

ue of
slice

Specification: All slices are coded as I or B slices. Each picture contains only oneslice. The va
output_flag present_flagis 1, indicating that the syntax element pic_output_flagis-signalled in thq
header. Picture with PicOrderCntVal equal to 20, 31, 56, and 72 are set to be notyfor output.

Functional gtage: Test picture output.

Purpose: CHeck that the decoder properly decodes slice headers containing pic_output_flag.

4.6.12.11 Test bitstreams #NoOutPrior_A

ue of
nd of
b NAL

Specificatign: All slices are coded as I or B slices. Each picture contains only one slice. The va
NoRaslOutpyitFlag and no_output_of_prior_pics_flag is equal to 1 when a CRA picture follows an ¢
sequence NAL unit. One CRA picture is included in the‘middle of the bitstream. An end of sequencg
unit is presept in the bitstream in the decoding orderthat is right before the CRA picture.

Functional stage: Test picture output.

Purpose: Cleck that the decoder properlyzdecodes a CRA picture that occurs immediately aftler an
end of sequdnce NAL unit which shouldTesult in all stored decoded pictures in the DPB to be renmoved
without outputting them.

4.6.12.12 Test bitstreams #NoOutPrior_B

Specificatian: All slices are coded as I or B slices. Each picture contains only one slice. Two IDR pidtures

are included|
picture is in
picture is se

in the bitstream. The first IDR picture is the first picture in the bitstream. The secon
the middle of the bitstream. The value of no_output_of_prior_pics_flag for the secon
F equalto 1.

d IDR
d IDR

Functional $tage: Test picture output.

Purpose: Check that the decoder properly decodes an IDR picture with no_output_of prior_pics_
flag equal to 1 which should result in all stored decoded pictures in the DPB to be removed without
outputting them.

4.6.12.13 Test bitstreams #PICSIZE_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. Each picture
includes four tile columns.

Functional stage: Test picture size capability.

Purpose: Check that the decoder properly decodes pictures whose size is 1056x8440.
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4.6.12.14 Test bitstreams #PICSIZE_B

Specification: All slices are coded as I or B slices. The bitstream is designed to test maximum height for
level 5.1. Picture size is 8440x1056. Picture width is not a multiple of 16.

Functional stage: Test picture size capability.

Purpose: Check that the decoder properly decodes pictures whose size is 8440x1056 (picture width
not a multiple of 16).

4.6.12.15 Test bitstreams #PICSIZE_C

Specification: All slices are coded as I or B slices. Each picture includes two tile columns)
Funcftional stage: Test picture size capability.

Purpose: Check that the decoder properly decodes pictures whose size is 528x42716.

4.6.12.16 Test bitstreams #PICSIZE_D

Specification: All slices are coded as I or B slices. The bitstream is designed to test maximym height for
level ¢.1. Picture size is 4216x528.

Funcftional stage: Test picture size capability.

Purpose: Check that the decoder properly decodes pictures whose size is 4216x528.

4.6.12.17 Test bitstreams #POC_A

Specification: All slices are coded as I or B slices. The bitstream is designed to test some tules related
to PigOrderCntVal derivation.

Funcftional stage: Test PicOrderCntVal dérivation process.

Purpose: Check that the decoder préperly decodes different PicOrderCntVal values.

4.6.12.18 Test bitstreams. #RAP_A

Specification: All slices.atre coded as I or B slices. Each picture contains only one slice. The|first picture
in the bitstream is a CRA'picture and is followed by seven RASL pictures that are not decgdable. There
are tyo subsequent CRA pictures with RASL pictures, following the first CRA picture in thjis bitstream.
Thes¢ subsequentRASL pictures should be decodable since the associated CRA picture is[not the first
CRA picture inthe bitstream.

Functional'stage: Test reconstruction process starting with a CRA picture followed by RASL pictures
that garinot be decoded of slices with the inter RPS prediction.

Purpose: Check that the decoder properly decodes when the CRA picture is the first picture in the
bitstream and is followed by RASL pictures that are not decodable.

4.6.12.19 Test bitstreams #RAP_B

Specification: All slices are coded as I or B slices. A CRA picture with leading pictures following
end of sequence NAL unit is included. VPS, SPS and PPS are present in the bitstream repeatedly. The
conformance window for cropping is signalled in the bitstream.

Functional stage: Test reconstruction process of a CRA picture.

Purpose: Check that the decoder properly decodes a CRA picture with leading pictures following an
end of sequence NAL unit.
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4.6.12.20 Test bitstreams #RPS_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The slice header
includes the inter-RPS prediction method for sending the RPS for short-term pictures. The last three
frames of this 44-frame sequence contain slice header RPS using the inter-RPS in addition to the RPS
sent in the PPS.

Functional stage: Test reconstruction process of slices with inter-RPS prediction.

Purpose: Check that the decoder properly decodes slices using the inter-RPS prediction method.

4.6.12.21 —TestbitstreamsHRPS B

Specificatiogn: All slices are coded as I or B slices. Each picture contains only one slice. The-bitstiream
includes ranflom RPS signalling in slice headers along with random picture coding order within a geries
of pictures.

Functional $tage: Test reconstruction process of slices without inter-RPS predictign:

Purpose: Check that the decoder properly decodes slices using the inter-RPS prediction method.

4.6.12.22 Test bitstreams #RPS_C

Specificatiogn: All slices are coded as I or P slices. Each picture contains only one slice. Two temjporal
layers are uged. 15 reference pictures are used. The bitstream exet¢ises short-term reference pidgtures
in the RPS.

Functional $tage: Test short-term RPS handling.

Purpose: Check that the decoder properly decodes when short-term picture handling is used in th¢ RPS.

4.6.12.23 Test bitstreams #RPS_D

Specification: All slices are coded as I or P-slices. Each picture contains only one slice. Two temjporal
layers are uged. The bitstream exercises short-term and long-term reference pictures in the RPS.

Functional gtage: Test long-term and short-term RPS handling.

Purpose: Cleck that the decodelproperly decodes when long-term and short-term picture handljing is
used in the RPS.

4.6.12.24 Test bitstreams #RPS_E

includes random  RPS signalling with LTRPs in slice headers along with random picture coding prder
within a ser{es\of pictures.

Specificatil(F: All_sliees are coded as I or B slices. Each picture contains only one slice. The bitstream

Functional stage: Test reconstruction process of slices without inter-RPS prediction.

Purpose: Check that the decoder properly decodes slices with long-term reference pictures without
inter-RPS prediction.

4.6.12.25 Test bitstreams #RPS_F

Specification: The inter-RPS prediction signals some RPS entries that are not used by the current
picture. (used_by_curr_pic_flag[ j ] equal to 0 and use_delta_flag[ j | equal to 1).

Functional stage: Test reconstruction process of slices without inter-RPS prediction.

Purpose: Check that the decoder properly decodes slices with the inter-RPS prediction method
including RPS entries that are not used by the current picture.
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4.6.12.26 Test bitstreams #LTRPSPS_A

Specification: The bitstream is coded under typical random access conditions, with the following
modifications. Eight long-term reference picture candidates (four different slice_pic_order_cnt_lsb
values and two values of used_by_curr_pic_lt_flag[ i], giving a total of eight) are signalled in the SPS. The
slice headers refer to long-term reference pictures that are either referred to from the SPS or may be
explicitly signalled in the slice header. Reference picture list modification is applied on some pictures.

Functional stage: Test parsing of long_term_ref_pics_present_flag, num_long_term_ref_pics_sps, It_
ref_pic_poc_lsb_sps, and used_by_curr_pic_lt_sps_flag in SPS. Test parsing of num_long_term_sps and
It_idx_sps in slice header syntax.

Purﬂose: Check that the decoder can properly decode slice headers when long-term refergnce pictures
from|the list of candidates in the SPS are specified.

4.6.1R2.27 Test bitstreams #RPLM_A

Specification: All slices are coded as I or B slices. Each picture contains only one slice. The bitstream
inclugles random reference picture list modification with varying list siz€s.

Funcftional stage: Test reconstruction process of slices with referernce list modification.

Purpose: Check that the decoder properly decodes slices with reference list modification.

4.6.12.28 Test bitstreams #RPLM_B

Specification: All slices are coded as I or B slices<Each picture contains more than one slice. The
bitstfeam includes random reference picture list modification with varying list sizes.

Funcfional stage: Test reconstruction process@®f slices with reference list modification.

Purpose: Check that the decoder properlysdecodes slices with reference list modification.

4.6.12.29 Test bitstreams #SLICES_A
Specification: Each picture contains more than one slice with different slice type.

Funcltional stage: Test reconstruction process of pictures comprising of slices with different slice_
type palues.

Purplose: Check that the decoder properly decodes pictures comprising of slices with different slice_
type palues.

4.6.12.30 Test bitstreams #DSLICE_A

Specifieation: All slices are coded as I or B slices. Each picture contains more than one slice. dependent_
slice_segments_emabled_flagissetequatto -

Functional stage: Test reconstruction process of independent and dependent slice segments.

Purpose: Check that the decoder properly decodes independent and dependent slice segments.

4.6.12.31 Test bitstreams #DSLICE_B

Specification: All slices are coded as I or B slices. Each picture contains more than one slice. dependent_
slice_segments_enabled_flag is set equal to 1. entropy_coding_sync_enabled_flag is set equal to 1.

Functional stage: Test reconstruction process of dependent slice segments.

Purpose: Check that the decoder properly decodes dependent slice segments in combination with
entropy coding synchronization.
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Test bitstreams #DSLICE_C

Specification: All slices are coded as I or B slices. Each picture contains more than one slice. dependent_
slice_segments_enabled_flag is set equal to 1. tiles_enabled_flag is set equal to 1.

Functional stage: Test reconstruction process of dependent slice segments.

Purpose: Check that the decoder properly decodes dependent slice segments in combination with tiles.

4.6.12.33

Specificati

Test bitstreams #BUMPING_A

n: All slices are coded as | or B slices. Each picture contains more than one slic

. All

pictures wit|
PicOrderCnt
pictures are
prior_pics_fl
pictures wit

Functional

Purpose: Ch
applying the

4.6.12.34

h PicOrderCntVal values in the range of 0 to 65 are to be output except the pictures
Val values equal to 4, 5, 6, 7, 15, 21, 22, 23, 30, 31, 36, 37, 38, 39, 54, 55, and-56. 1
not output since they have not been output yet when IRAP pictures with noloutpt
hg equal to 1 are encountered in the bitstream. Four temporal layers are used and
h no_output_of prior_pics_flag equal to 1 are present in the bitstream.

stage: Test bumping process.

eck that the decoder properly handles tests output order confofmance, in particular
bumping process.

Test bitstreams #CONFWIN_A

Specificatian: All slices are coded as I or B slices. Each picture-Contains more than one slice. The

of conf_win_|
equal to 1.

Functional

Purpose: Ch
win_left_off3

4.6.12.35

bottom_offset, conf_win_top_offset, conf_win_left offset and conf win_right_offset a

stage: Test conformance window usage.

eck that the decoder properly handles.conf win_bottom_offset, conf win_top_offset,
et, and conf_win_right_offset.

Test bitstreams #HRD_A

Specificati

: All slices are coded 4s ' or B slices. Each access unit contains four decoding units

with
"hose
it_of
IRAP

when

value
e set

conf_

sub_

pic_hrd_params_present_flag is set equal to 1 and du_common_cpb_removal_delay_flag is set equall to 0.

Functional

Purpose: C
signalling.

4.6.12.36

Specificati

headers. Note that this bitstream is not a conforming bitstream, but conforming de

to be able to

tage: Test decoding-unit-based HRD.

eck that the\decoder can properly decode with decoding-unit-based CPB removal

Test bitstreams #EXT_A

time

coders are req
parse it and decode the pictures in the bitstream.

Functional stage: Test decoding of bitstreams that contain extension data.

slice
uired

Purpose: Check that the decoder can properly handle extension data. This bitstream does not conform
to the Main profile or Main 10 profile since extension data is present. However, Main profile and Main
10 profile decoders shall be able to decode this bitstream and ignore the extension data.
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3 Test bitstreams — 10 bit

3.1 Test bitstreams #WP_A_MAIN10

-8:2018(E)

Specification: All slices are coded as I or P slices. Each picture contains only one slice. bit_depth_luma_
minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal to 2. weighted_pred_flag is set equal
to 1. Plural reference indices are assigned to each reference picture.

Functional stage: Weighted sample prediction process for P slices with plural reference indices.

Purpose: Check that the decoder can properly decode weighted sample prediction for P slices with

plur

4.6.1

Spec
luma
is set]
refer

Func

TCTCTICCTIIOICC ST

3.2 Test bitstreams #WP_B_MAIN10

fication: All slices are coded as I, P or B slices. Each picture contains only-one slic
| minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal ®9-2. weight
equal to 1 and weighted_bipred_flag is equal to 1. Plural referencedndices are assi
brice picture.

tional stage: Weighted sample prediction process for P and B:slices with plural refer

Purplose: Check that the decoder can properly decode weighted Sample prediction for P

with

4.6.1

Spec
depth

plural reference indices.

3.3 Test bitstreams #TSUNEQBD_A_MAIN10

fication: Each picture contains only one slice:bit_depth_luma_minus8 is set equal {
_chroma_minus8is set equal to 1. In the PPS, transform_skip_enabled_flag setequal to ]

codi

g(), transform_skip_flag set equal to 1 forY;Cb, Cr for both intra and inter prediction m|

Funcfional stage: Test the parsing and reconstruction process of slices with transform s
lumajand chroma with different bit depths.

Pur

skip 4
4.6.1
Spec
minu
negaf

Func

ose: Check that the decoder can properly decode intra and inter prediction slices wi
ind unequal bit depth (luma»10-bit, chroma: 9-bit).

3.4 Test bitstreams#DBLK_A_MAIN10

fication: All slices’are coded as I or B slices. Each picture contains only one slice. bit_
58 is set equal to 2 and bit_depth_chroma_minus8 is set equal to 2. Some QP valu
ive values:

tionakstage: Test deblocking filter process for 10 bit video.

e, bit_depth_
bd_pred_flag
bned to each

bnce indices.

and B slices

o 2 and bit_
.Inresidual_
odes.

Kip mode for

h transform

depth_luma_
bs are set to

Purposer Check that the decoder can properly decode negative values of QP that affect th

e deblocking

filter

4.6.1

process.

3.5 Test bitstreams #INITQP_B_MAIN10

Specification: All slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 and bit_
depth_chroma_minus8 is set equal to 2. The value of init_qp_minus26 is set from -38 to 25.

Functional stage: Test the initial QP.

Purp

ose: Check that the decoder can properly decode different init_qp_minus26 values.
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4.6.13.6 Test bitstreams #WPP_A_MAIN10

Specification: bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal to
2. entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used. The bitstream
contains six repeated patterns of pictures with a particular ordering and referencing relationship,
which are each eight pictures long. The first three of these groups of eight pictures have pictures with
the following characteristics:

One slice in the frame, QP is constant;

One slice in the frame, the QP of each CU is set equal to a value such that Abs(QP - SliceQpy) > 2;

Maximujm number of independent slice segments in the frame, at least one slice segment is on¢ CTU
long, at least one slice segment is two CTUs long, QP is constant;

Maximujm number of independent slice segments in the frame, at least one slice segmentis on¢ CTU
long, at least one slice segment is two CTUs long, the QP of each CU is set equal to@-value such that
Abs(QP t SliceQpy) > 2;

Maximujm number of dependent slice segments in the frame, at least one dependent slice segmlent is
one CTU long, at least one dependent slice segment is two CTUs long, QP-is.donstant;

Maximujm number of dependent slice segments in the frame, at least(one dependent slice segmlent is
one CTY long, at least one dependent slice segment is two CTUs long, the QP of each CU is set pqual
to a valye such that Abs(QP - SliceQpy) > 2;

Random combination of independent/dependent slice segments, QP is constant;

Random| combination of independent/dependent slicessegments, the QP of each CU is set equdl to a
value sufch that Abs(QP - SliceQpy) > 2.

The first of these groups of eight pictures is codediusing all Intra CUs, and the second is coded| with
CU skipping|disabled. The final three of these groups of eight pictures feature a mixture of single slice
pictures, and pictures coded using multiple slices’and multiple slice segments. Random amounts of slice

segment header extension bytes are encoded,in each slice header.

Functional [stage: Tests that entropyccoding is correctly synchronized with different slice tlypes.
Tests that the QP predictor is reset to,SliceQpy at the beginning of every CTU row. May be used tp test

handling of ¢ntry points by a paralle[ decoder.

Purpose: Check that the decoder properly decodes when entropy coding synchronization is enpbled
and handle ¢ntry points wheh slice segment header extension data bytes are present. This bitstream
does not confform to thesMain 10 profile since slice_segment_header_extension_present_flag is eqfial to
1. However, Main 10 prefile decoders shall be able to decode this bitstream and ignore the slice segment

header extension data’bytes.

4.6.13.7 Tepgtbitstreams #WPP_B_MAIN10

Specification: bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal to
2. entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 32x32 is used. The bitstream
contains six repeated patterns of pictures with a particular ordering and referencing relationship,
which are each eight pictures long. The first three of these groups of eight pictures have pictures with
the following characteristics:

34

One slice in the frame, QP is constant;
One slice in the frame, the QP of each CU is set equal to a value such that Abs(QP - SliceQpy) > 2;

Maximum number of independent slice segments in the frame, at least one slice segment is one CTU
long, at least one slice segment is two CTUs long, QP is constant;
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Maximum number of independent slice segments in the frame, at least one slice segment is one CTU
long, at least one slice segment is two CTUs long, the QP of each CU is set equal to a value such that
Abs(QP - SliceQpy) > 2;

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, QP is constant;

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, the QP of each CU is set equal

to a value such that Abs(QP - SliceQpy) > 2;

Random combination of independent/dependent slice segments, QP is constant;

Handom combination of independent/dependent slice segments, the QP of each CUNS-S
vlalue such that Abs(QP - SliceQpy) > 2.

The flirst of these groups of eight pictures is coded using all Intra CUs, and thessécond is

CU sK

ipping disabled. The final three of these groups of eight pictures feature a mixture g

pictufes, and pictures coded using multiple slices and multiple slice segments’ Random am
segmient header extension bytes are encoded in each slice header.

Funcftional stage: Tests that entropy coding is correctly synchronized with different

Tests
hand

that the QP predictor is reset to SliceQpy at the beginning of)every CTU row. May b¢
ing of entry points by a parallel decoder.

Purplose: Check that the decoder properly decodes when entropy coding synchronizatig

and |
does
1.Ho
head

andle entry points when slice segment header extension data bytes are present. Th
not conform to the Main 10 profile since slice_segment_header_extension_present_flz
lvever, Main 10 profile decoders shall be able to\decode this bitstream and ignore the s
1 extension data bytes.

4.6.1B.8 Test bitstreams #WPP_C_MAIN10

Spec

fication: bit_depth_luma_minus8is set equal to 2 and bit_depth_chroma_minus8 is

2. enfropy_coding_sync_enabled_flag-is set equal to 1. A luma CTB size of 16x16 is used. T
contdins six repeated patternsof pictures with a particular ordering and referencing
which are each eight pictures-long. The first three of these groups of eight pictures have g

the fq

llowing characteristics:
(ne slice in the frame, QP is constant;
(ne slice in the\frame, the QP of each CU is set equal to a value such that Abs(QP - Slice

Naximum humber of independent slice segments in the frame, at least one slice segmel
lpng, atleast one slice segment is two CTUs long, QP is constant;

Nagimum number of independent slice segments in the frame, at least one slice segme}

et equal to a

coded with
f single slice
bunts of slice

slice types.
used to test

n is enabled
is bitstream
1g is equal to
lice segment

set equal to
he bitstream
relationship,
ictures with

Qpy) > 2;
htis one CTU

htis one CTU

long, at least one slice segment is two CTUs long, the QP of each CU is set equal to a va
Abs(QP - SliceQpy) > 2;

ue such that

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is

one CTU long, at least one dependent slice segment is two CTUs long, QP is constant;

Maximum number of dependent slice segments in the frame, at least one dependent slice segment is
one CTU long, at least one dependent slice segment is two CTUs long, the QP of each CU is set equal

to a value such that Abs(QP - SliceQpy) > 2;

Random combination of independent/dependent slice segments, QP is constant;

Random combination of independent/dependent slice segments, the QP of each CU is set equal to a

value such that Abs(QP - SliceQpy) > 2.
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The first of these groups of eight pictures is coded using all Intra CUs, and the second is coded with
CU skipping disabled. The final three of these groups of eight pictures feature a mixture of single slice
pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice
segment header extension bytes are encoded in each slice header.

Functional stage: Tests that entropy coding is correctly synchronized with different slice types.
Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to test
handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when entropy coding synchronization is enabled
and handle entry p01nts when slice segment header extension data bytes are present This b1tstream
does not confc e _hea
1. However, Main 10 proflle decoders shall be able to decode thls b1tstream and 1gnore the sllce seg ment
header extersion data bytes.

4.6.13.9 Tept bitstreams #WPP_D_MAIN10

Specification: bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equial to
2. entropy_cpding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x641s used. The picture
is one CTU Wwide. The bitstream contains six repeated patterns of pictures mwith a particular ordering
and referending relationship, which are each eight pictures long. Each of the€sé groups of eight pidgtures
are encoded|with varying numbers of slices and slice segments. Even ftaimes have fixed QP, while the
QP establishled at the CU level in odd frames is set such that Abs(QP<SliceQpy) > 2. The first of these
groups of eight pictures is coded using all Intra CUs, and the second-is coded with CU skipping disabled.
Random am¢@unts of slice segment header extension bytes are edeoded in each slice header.

Functional $tage: Tests that entropy coding is correctly synehronized when a picture is one CTU wide.
Tests that the QP predictor is reset to SliceQpy at the begihning of every CTU row. May be used tp test
handling of ¢ntry points by a parallel decoder.

Purpose: Check that the decoder properly decodes 'when a picture is one CTU wide and handle entry
points when|slice segment header extension data'bytes are present. This bitstream does not conform to
the Main 10 profile since slice_segment_header extension_present_flag is equal to 1. However, Mdin 10
profile decoglers shall be able to decode this)bitstream and ignore the slice segment header extension
data bytes.

4.6.13.10 Test bitstreams #WPP_E_MAIN10

Specificatiagn: bit_depth_luna)minus8 is set equal to 2 and bit_depth_chroma_minus8 is set eqpal to
2. entropy_cpding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used. The pictfire is
two CTUs wide. The bitstream contains six repeated patterns of pictures with a particular orderinig and
referencing relationship, which are each eight pictures long. These are encoded with varying numbers
of slices and|slice ségments. Even frames have fixed QP, while the QP established at the CU level ih odd
frames is sef such that Abs(QP - SliceQpy) > 2. The first of these groups of eight pictures is coded using
all Intra CUS3,-afivdthe second is coded with CU skipping disabled. Random amounts of slice segment
header extensioM bytes are encoded Im eacit Siice header.

Functional stage: Tests that entropy coding is correctly synchronized when a picture is two CTUs
wide. Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to
test handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decodes when a picture is two CTUs wide and handle entry
points when slice segment header extension data bytes are present. This bitstream does not conform to
the Main 10 profile since slice_segment_header_extension_present_flag is equal to 1. However, Main 10
profile decoders shall be able to decode this bitstream and ignore the slice segment header extension
data bytes.
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4.6.13.11 Test bitstreams #WPP_F_MAIN10

Specification: bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal to
2. entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used. The picture is
three CTUs wide. The bitstream contains six repeated patterns of pictures with a particular ordering
and referencing relationship, which are each eight pictures long. These are encoded with varying
numbers of slices and slice segments. Even frames have fixed QP, while the QP established at the CU
level in odd frames is set such that Abs(QP - SliceQpy) > 2. The first of these groups of eight pictures is
coded using all Intra CUs, and the second is coded with CU skipping disabled. Random amounts of slice
segment header extension bytes are encoded in each slice header.
Functspalstage: Tests that entropy codingiscorrecthr synchronizedwhena pictureis three CTUs
wide] Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to
test Handling of entry points by a parallel decoder.

Purplose: Check that the decoder properly decodes when a picture is three CTUs wide and handle entry
pointls when slice segment header extension data bytes are present. This bitstream does ndt conform to
the Main 10 profile since slice_segment_header_extension_present_flag is equal to 1. Howgver, Main 10
profile decoders shall be able to decode this bitstream and ignore the slice’segment header extension
data pytes.

4.6.1¢ Test bitstreams — MV-HEVC

4.6.14.1 Test bitstream #MVHEVCS-A

Specification: All slices are coded as I, P or B slices. Only the first picture of each view i coded as an
Instaptaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. NumVjews is equal
to 2.[NumDirectRefLayers of the non-base viewisrequal to 1. For each picture in the non-base view,
inter{view prediction is enabled. The two views’are with the same spatial resolution. All NAL units are
encapsulated into the byte stream format spegified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

The rfumber of layers is 2, the resolutionis 1024x768 and the number of frames is 48.

The dqutput layer sets are specified as-the followings:

— (QLS_0- layer: 0, PTL idx;¥ (Main 4), output_layer_flag: 1

— (QLS_1- layer: 0, PTL idx: 1 (Main 4), output_layer_flag: 1

layer=IPTL idx: 2 (Multiview Main 4), output_layer_flag: 1

Funcfional stage:-Decoding of two views with inter-view prediction and inter-prediction.

Purpose: To.conform the most normal case.

4.6.11:.2_Test bitstream #MVHEVCS-B

Specification: All slices of the base view are coded as I slices and all slices of the non-base view
are coded with intra prediction or inter-view prediction, thus are P slices. Only the first picture
of each view is coded as an IDR picture. Each picture contains only one slice. NumViews is equal to
2. NumDirectRefLayers of the non-base view is equal to 1. The two views are with the same spatial
resolution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 |
ISO/IEC 23008-2.

The number of layers is 2, the resolution is 1024x768 and the number of frames is 64.
The output layer sets are specified as the followings:

— OLS_0- layer: 0, PTLidx: 1 (Main 4), output_layer_flag: 1
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OLS_1-

layer: 0, PTL idx: 1 (Main 4), output_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 4), output_layer_flag: 1

Functional stage: Decoding of two views with only inter-view prediction and intra-prediction.

Purpose: To

conform the all intra base view case.

4.6.14.3 Test bitstream #MVHEVCS-C

Specification: All slices are coded as I, P or B slices. Only the first picture of each view is coded as

an IDR pictu
always equa|
resolution. A
ISO/IEC 230

The number

The output ]

— OLS_0-| Ilayer:0,PTLidx: 1 (Main 4), output_layer_flag: 1
— OLS_1-| layer:0,PTLidx: 1 (Main 4), output_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 4), output_layer‘flag: 1
Functional $tage: Decoding of two views with only inter-prediction and intra-prediction.

Purpose: To

4.6.14.4 Te

Specificatiqg
an [DR picty

always equall to 0, meaning inter-view prediction is disabled. The two views are with different s

resolutions.
ISO/IEC 230

The number
of frames is

The outputl

OLS_O -

OLS_1-

D8-2.

hyer sets are specified as the followings:

st bitstream #MVHEVCS-D

re. Each picture contains only one slice. NumViews is equal to 2. NumDirectRefl.a
to 0, meaning inter-view prediction is disabled. The two views are with the same)s
Il NAL units are encapsulated into the byte stream format specified in Rec. ITU<T"H

of layers is 2, the resolution is 1024x768 and the number of frames is 30,

conform the case of simulcast case.

n: All slices are coded as I, P or B slices. Only the first picture of each view is cod
re. Each picture contains only onesslice. NumViews is equal to 2. NumDirectRefLay

All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H
D8-2.

of layers is 2, the resplution is 1024x768 for layer 0 and 512x384 for layer 1, and the nu|
5.

hyer sets are specified as the followings:
layer: 0, PTL idx: 1 (Main 5.1), output_layer_flag: 1
layer0, PTL idx: 1 (Main 5.1), output_layer_flag: 1

ers is
batial

265 |

ed as
ers is
batial

265 |

mber

ldyer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer flag: 1

Functional stage: Decoding of two views with only inter-prediction and intra-prediction.

Purpose: To

conform the case when different spatial resolutions for two views are used.

4.6.14.5 Test bitstream #MVHEVCS-E

Specification: All slices are coded as I, P or B slices. Only the first picture of each view is coded as an
IDR picture. In addition, every two group of pictures start with an access unit which contains pictures
that are all clean random access (CRA) pictures. Each picture contains only one slice. NumViews is equal
to 2. NumDirectRefLayers of the non-base view is equal to 1. For each picture in the non-base view,
inter-view prediction is enabled. The two views are with the same spatial resolution. All NAL units are
encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.
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The number of layers is 2, the resolution is 1024x768 and the number of frames is 48.

The output layer sets are specified as the followings:

OLS_0- layer: 0, PTLidx: 1 (Main 4), output_layer_flag: 1

OLS_1- layer: 0, PTLidx: 1 (Main 4), output_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 4), output_layer_flag: 1
Functional stage: Decoding of two views with inter-view prediction and inter-prediction.

PurpeserToconformtherandomaccesshierarchical Bcase.

-8:2018(E)

4.6.11.6 Test bitstream #MVHEVCS-F

Specification: All slices are coded as |, P or B slices. Only the first picture of each’/view is
IDR gicture. Thus the first access unit is an IRAP access unit. In addition, for each’of every t
groull of pictures, an access unit which contains pictures that are all €RA pictures ar
Other pictures are non-IRAP pictures. Each picture contains only one slice. NumViews i
NumActiveRefLayerPics is equal to 1 for each picture in an IRAP access.init of the non-bas
othenjwise, i.e., only for each picture in the non-base view in the IRAP'dccess unit, inter-vie
is engbled. The two views are with the same spatial resolution. AlILNAL units are encapsul
byte ptream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

The rfumber of layers is 2, the resolution is 1024x768 and/the'number of frames is 48.

The dqutput layer sets are specified as the followings:

(

LS_0- layer: 0, PTLidx: 1 (Main 4), outputJayer_flag: 1

(QLS_1- layer: 0, PTL idx: 1 (Main 4), eutput_layer_flag: 1

layer: 1, PTL idx: 2 (Multiview Main 4), output_layer_flag: 1

Funcfional stage: Decoding of twowiews with inter-view prediction only for random acce

Purpose: To conform the flexibility of inter-view prediction applicability scope (inter-vie
only for IRAP pictures).

4.6.11.7 Test bitstream #MVHEVCS-G

Spec
IDR ¢
start
one §

fication: All slices are coded as I, P or B slices. Only the first picture of each view ig
icture. Thus-the first access unit is an IRAP access unit. In addition, every two grou
with an‘access unit which contains pictures that are all CRA pictures. Each picture g
lice/NumViews is equal to 3. NumDirectRefLayers of the non-base view is equal tq
refinthe non-base view, inter-view prediction is enabled. The three views are with the

coded as an
o following
e requested.
5 equal to 2.
e view, and 0
w prediction
hted into the

5S points.

v prediction

coded as an
p of pictures
ontains only

1. For each
same spatial

pictu
A1l NLAT 14

l;_' lotad intatla ot s £ s o 2o D 1
reSO ULIUIL. A1l INAL UIrigtS 4d1T cubayouu:ucu ITILU L1IT Uy L S5urTalil 1uriiiat DPCl,lllCu ITT INTL. T

ISO/IEC 23008-2.
The number of layers is 3, the resolution is 1024x768 and the number of frames is 49.
The output layer sets are specified as the followings:

OLS_0- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1

OLS_1-

layer: 0, PTL idx: 1 (Main 5.1), output_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1

OLS_2-  layer: 0, PTL idx: 1 (Main 5.1), output_layer_flag: 1

layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1
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— OLS_3- layer: 0, PTL idx: 1 (Main 5.1), output_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1
layer: 2, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1
Functional stage: Decoding of three views with inter-view prediction and inter-prediction.

Purpose: To conform the random access hierarchical B case (random access 3-view case, PIP
configuration: wherein the middle view is the base view and each of the left and right views depends
only on the base view).

4.6.14.8 Tept bitstream #MVHEVCS-H

Specificatiagn: All slices are coded as I, P or B slices. Only the first picture of each view isrcoded jas an
IDR picture.[Thus the first access unit is an IRAP access unit. In addition, every two greup of pidtures
start with ajp access unit which contains pictures that are all CRA pictures. Each pictré containg only
one slice. NumViews is equal to 3. NumDirectRefLayers of the first non-base view:is equal to | and
NumDirectRefLayers of the second non-base view is equal to 2. For each picture,in the non-baseview,
inter-view prediction is enabled. The three views are with the same spatialresolution. All NAL |units
are encapsulated into the byte stream format specified in Rec. ITU-T H.2654ASO/IEC 23008-2.

The number|of layers is 3, the resolution is 1920x1088 and the number-of-frames is 50.

The output layer sets are specified as the followings:

— OLS_0-| Ilayer:0, PTLidx: 1 (Main 5.1), output_layer_flag:l

— OLS_1-| layer:0,PTLidx: 1 (Main 5.1), output_layer:flag: 1

layer: 1, PTL idx: 2 (Multiview Main 5,19youtput_layer_flag: 1

— OLS_2-| layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1

layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1

layer: 2, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1

Functional gtage: Decoding of three-views with inter-view prediction and inter-prediction.

Purpose: Tp conform the random access hierarchical B case (random access 3-view casd, IBP
configuration: wherein the feftview is the base view, right view depends only on the base view arld the
middle view|depends on Beth left view and right view).

4.6.14.9 Tept bitstream #MVHEVCS-I

Specification:/Al¥slices are coded as I, P or B slices. Only the first picture of each view is coded jas an
IDR pictureﬂl@&m&ﬂlsmwm&émwmmﬂmqmmwmmres

start with an access unit which contains pictures that are all CRA pictures. Each picture contains only
one slice. NumViews is equal to 3. NumDirectRefLayers of the first non-base view is equal to 1 and
NumDirectRefLayers of the second non-base view is equal to 2. The P view is coded with viewOrderldx
equal to 1. For each picture in the non-base view, inter-view prediction is enabled. Each view contains
both texture and depth and the views are with the same spatial resolution. All NAL units are
encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2. The vertical
constraint of the inter-view motion vector applies only to the P view (for both texture layer and depth
layer of this view).

The number of layers is 6, the resolution is 1024x768 and the number of frames is 9.
The output layer sets are specified as the followings:

— OLS_0- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1, inbld_flag: 0
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— OLS_1- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1, inbld_flag: 0
layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1, inbld_flag: 0
layer: 2, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1, inbld_flag: 0
— OLS_2- layer: 0, PTL idx: 1 (Main 5.1), output_layer_flag: 1, inbld_flag: 0
layer: 1, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1, inbld_flag: 0
layer: 2, PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1, inbld_flag: 0

laver: A(auviliarv denth) PTI idv: 3 (Main B 1) autnut lavor flag- 1 inhld f ag 1
e A (EREREsasss PARGhS Mk P i Akl SRy EEEP R =S Sy RREEEE S "

layer: 4(auxiliary depth), PTL idx: 2 (Multiview Main 5.1), output_layer flag: 1, inbld_
flag: 0

layer: 5(auxiliary depth), PTL idx: 2 (Multiview Main 5.1), output_layer_flag: 1, inbld_
flag: 0

Funcfional stage: Decoding of three views with inter-view prediction,and/inter-prediction.

Purpose: To conform the auxiliary picture case.

4.6.15 Test bitstreams — 3D-HEVC

all intra base view configuration: A bitstream in this configuration contains two or threg views, each
contgdining one texture view and one depth view. All slices of the base view are coded as I flices and all
sliceq of the non-base view may be coded with only.intra prediction or inter-view predictjon, thus I or
P sliges. Only the first picture of each view is coded as an IDR picture. Each picture contdins only one
slice.NumDirectRefLayers of the non-base views is equal to 1. All texture and depth views|are with the
same|spatial resolution. All NAL units are engapsulated into the byte stream format speg¢ified in Rec.
ITU-T H.265 | ISO/IEC 23008-2.

randpm access base view configuration: A bitstream in this configuration contains ffwo or three
views, each containing one texture %iew and one depth view. All slices are coded as I, P or B slices. Only
the filrst picture of each view is coded as an IDR picture. In addition, every two group of pictures start
with jan access unit which centains pictures that are all CRA pictures. Each picture contdins only one
slice.[NumDirectRefLayers of the non-base view is equal to 1. For each picture in a non-basg view, inter-
view |prediction may besenabled. All texture and depth views are with the same spatial r¢solution. All
NAL yinits are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/[EC 23008-2.

3-view configuration: A bitstream in this configuration contains three views, each containing
one texture yiew and one depth view. NumViews is equal to 3. It can be either all intja base view
configuration er random access base view configuration.

containing
a base view

2-vie
one Few—a pth-view—Namyiew
configuration or random access base view configuration.

configuration: A bitstream in this configuration contains two views, eac

4.6.15.1 Test bitstreams — Texture tools

4.6.15.1.1 General

In this category, test bitstreams are tested with the following default tools enabled. The default tools
include inter-view sample prediction, Neighboring Block based Disparity Vector (NBDV, without
accessing depth views for disparity vector derivation), and the merge candidate list construction by
including additional merge candidates for texture views. The intra prediction tools for depth views are
disabled. The inter-component prediction for both the depth dependent texture tools and the texture
dependent depth tool are disabled. Specifically, depth refined disparity vector derivation (DoNBDV, as
specified by depth_ref_enabled_flag), View Synthesis Prediction (VSP, as specified by vsp_mc_enabled_
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flag) and Depth Predicted Sub-block Partitioning (DBBP, as specified by dbbp_enabled_flag) are
disabled.

In the test bistreams of this category, unless specified explicitly, the depth views are coded with MV-
HEVC mechanisms (i.e., only inter-view sample prediction and inter-layer motion prediction). Inter-
view sample prediction is enabled by allowing an inter-view reference picture to be put into a reference
picture list of the current picture.

4.6.15.1.2 Test bitstream #3DHC_T_A

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuratiopr Tti i Vi i fCtiom, i TCti P) is
enabled (with iv_res_pred_enabled_flag set equal to 1) in the non-base texture views.

The number|of layers is 6, the resolution is 1024x768 and the number of frames is 48.

Functional stage: Decoding of three views with inter-view motion prediction and advanced regidual
prediction.

Purpose: Tg conform the ARP.

4.6.15.1.3 Test bitstream #3DHC_T_B

Specificatign: The bitstream is coded with random access base view*configuration as well as 3jview
configuration. In addition to inter-view motion prediction, sub*PU inter-view motion predictionis
enabled (with log2_ivmc_sub_pb_size_minus3 less than 3) in the non-base texture views.

The number|of layers is 6, the resolution is 1024x768 and the humber of frames is 50.
Functional stage: Decoding of three views with sub-RU, inter-view motion prediction.

Purpose: Tg conform the sub-PU inter-view motieh prediction.

4.6.15.1.4 Test bitstream #3DHC_T_C

Specificatign: The bitstream is coded with random access base view configuration as well as 3fview
configuratiop. In addition to inter-view motion prediction, illumination compensation is enabled [with
slice_ic_enaljled_flag set equal to 1) in the non-base texture views.

The number|of layers is 6, thelresolution is 1024x768 and the number of frames is 64.
Functional $tage: Decoding of three views with illumination compensation.

Purpose: Tq conforrh the illumination compensation.

4.6.15.1.5 Test bitstream #3DHC_T_D

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to inter-view motion prediction, ARP, sub-PU inter-view motion prediction
and illumination compensation are enabled in the non-base texture views.

The number of layers is 6, the resolution is 1024x768 and the number of frames is 64.
Functional stage: Decoding of three views with all texture coding tools enabled.

Purpose: To conform the combined texture coding tools.

4.6.15.1.6 Test bitstream #3DHC_T_E

Specification: The bitstream contains three views, each containing only one texture view but no depth
view. All slices are coded as I, P or B slices. Only the first picture of each view is coded as an IDR picture.
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In addition, every two group of pictures start with an access unit which contains pictures that are all
CRA pictures. Each picture contains only one slice. NumDirectRefLayers of the non-base view is equal
to 1. For each picture in a non-base view, inter-view prediction are enabled, with inter-view motion
prediction, ARP, sub-PU inter-view motion prediction and illumination compensation. All NAL units are
encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

The number of layers is 6 and the resolution is 1920x1088 and the number of frames is 60.
Functional stage: Decoding of three texture views only with all texture coding tools enabled.

Purpose: To conform the texture coding tools for texture only bitstream.

4.6.15.2 Test bitstreams — Depth tools

In this category, test bitstreams are tested with the default tools enabled for texture ¢oding. The default
tools|include inter-view sample prediction, NBDV, and the merge candidate list constructipn. The intra
prediction tools for depth views are disabled by default. The inter-componentprediction|for both the
depth dependent texture tools (DoNBDV, VSP and DBBP) and the texturge ‘dependent depth tools are
disabled. Depth views are coded by default with MV-HEVC mechanism§) (i’e., only inter-yiew sample
prediction).

Depth intra coding tools are tested in both random access base view configuration and 4ll intra base
view [configuration.

Depth inter coding tools are tested in random access base view configuration.

4.6.1p5.2.1 Test bitstream #3DHC_D1_A

Specification: The bitstream is coded with random access base view configuration as wegll as 3-view
configuration. In addition to inter-view sample’prediction for depth, depth intra wedge prediction is
enabled (with intra_dc_only_wedge_enabledflag set equal to 1,no_dim_flag set equal to () and depth_
intral mode_idx_flag set equal to 0) for depth views.

The jumber of layers is 6, the resolution is 1920x1088 and the number of frames is 30.
Funcftional stage: Decoding of thrée views with depth intra wedge prediction enabled for|depth.

Purpose: To conform the depth intra wedge prediction in random access base view configlhiration.

4.6.15.2.2 Test bitstream #3DHC_D1_B

Specification: The" bitstream is coded with all intra base view configuration as well as 3-view
configuration~depth intra wedge prediction is enabled (with intra_dc_only_wedge_enabled_flag set
equal to 1, no-dim_flag set equal to 0 and depth_intra_mode_idx_flag set equal to 0) for depth views.

The rlufaber of layers is 6, the resolution is 1920x1088 and the number of frames is 3.

Functional stage: Decoding of three views with depth intra wedge prediction enabled for depth.

Purpose: To conform the depth intra wedge prediction in all intra base view configuration.

4.6.15.2.3 Test bitstream #3DHC_D1_C

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to inter-view sample prediction for depth, intra Segmental DC (SDC) mode
is enabled (with intra_dc_only_wedge_enabled_flag set equal to 1 and no_dim_flag set equal to 1) for
depth views.

The number of layers is 6, the resolution is 1024x768 and the number of frames is 50.

Functional stage: Decoding of three views with intra SDC enabled for depth.
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Purpose: To conform the intra SDC in random access base view configuration.

4.6.15.2.4 Test bitstream #3DHC_D1_D

Specification: The bitstream is coded with all intra base view configuration as well as 3-view
configuration. In addition, intra Segmental DC (SDC) mode is enabled for depth views.

The number of layers is 6, the resolution is 1024x768 and the and the number of frames is 50.
Functional stage: Decoding of three views with intra SDC enabled for depth.

Purpose: To conform the intra SDC in all intra base view configuration.

4.6.15.2.5 Test bitstream #3DHC_D1_E

Specification: The bitstream is coded with random access base view configuration as well as 3jview
configuratiop. In addition to inter-view sample prediction for depth, intra skip mode-(with skip_ijntra_
enabled_flag set equal to 1) is enabled for depth views.

The number|of layers is 6, the resolution is 1920x1088 and the number of frames is 30.
Functional $tage: Decoding of three views with depth intra skip mode enabled for depth.

Purpose: Td conform the depth intra skip mode in random access base«iew configuration.

4.6.15.2.6 Test bitstream #3DHC_D1_F

Specificatiogn: The bitstream is coded with all intra base view configuration as well as 3}view
configuratiop. In addition, intra skip mode is enabled for:depth views.

The number|of layers is 6, the resolution is 1920x1088'and the number of frames is 30.
Functional $tage: Decoding of three views witlydepth intra skip mode enabled for depth.

Purpose: Tg conform the depth intra skipmode in all intra base view configuration.

4.6.15.2.7 Test bitstream #3DHC_D1.G

Specificatign: The bitstream is ‘coded with random access base view configuration as well as 3}view
configuratiop. In addition to inter-view sample prediction for depth, the all depth intra tools are enpbled
together with depth lookup\table (DLT, with dlt_flag set equal to 1).

The number|of layers i§/6, the resolution is 1024x768 and the number of frames is 64.

Functional $tage=Decoding of three views with depth intra coding tools enabled.

Purpose: Td conform the depth Intra coding tools in random access base view configuration.

4.6.15.2.8 Test bitstream #3DHC_D1_H

Specification: The bitstream is coded with all intra base view configuration as well as 3-view
configuration. In addition, the all depth Intra tools are enabled together with DLT.

The number of layers is 6, the resolution is 1024x768 and the number of frames is 64.
Functional stage: Decoding of three views with depth intra coding tools enabled.

Purpose: To conform the depth intra coding tools in all intra base view configuration.
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4.6.15.2.9 Test bitstream #3DHC_D2_A

-8:2018(E)

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to inter-view sample prediction for depth, the inter-view motion prediction is

enabl

ed for depth views.

The number of layers is 6, the resolution is 1920x1088 and the number of frames is 60.

Functional stage: Decoding of three views with inter-view motion prediction for depth views.

Purp

ose: To conform the inter-view motion prediction for depth.

4.6.1
Spec
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Purpose: To conform the inter SDC for depth.

4.6.1
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5.2.10 Test bitstream #3DHC_D2_B

fication: The bitstream is coded with random access base view configuration'as w
buration. In addition to inter-view sample prediction for depth, the inter Segmentz:
is enabled (with inter_dc_only_enabled_flag set equal to 1) for depth views:

umber of layers is 6, the resolution is 1920x1088 and the number of frames is 50.

tional stage: Decoding of three views with inter SDC enabled for'dépth views.

5.3 Test bitstreams — Depth dependent texture toels

5.3.1 General

s category, test bitstreams are tested with‘he all texture coding tools enabled. The
e inter-view sample prediction, inter-laye¥;motion prediction, NBDV, and the merge ¢
ruction. The inter-component prediction for both the depth dependent texture tog
nd DBBP) and the texture dependentidepth tools are disabled by default. Depth viey
fault with MV-HEVC mechanisms\(i-e., only inter-view sample prediction and inter-

5.3.2 Test bitstream #3DHC_DT_A

fication: The bitstream is coded with random access base view configuration as w
puration. In addition'to ARP, sub-PU inter-view motion prediction and illumination cg
| refined disparity vector derivation (DoNBDV) is enabled (with depth_ref _enabled_f
for non-base texture views.

umber ¢flayers is 6, the resolution is 1024x768 and the number of frames is 60.

tional stage: Decoding of three views with DoNBDV enabled for texture views.

Purposerfocomnfornr the BoNBDV fortexture:

4.6.1

ell as 3-view
1l SDC (inter

default tools
andidate list
Is (DoNBDV,
vs are coded
ayer motion

pll as 3-view
mpensation,
lag set equal

A

5.3.3 Test bitstream #3DHC_DT_B

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to ARP, sub-PU inter-view motion prediction and illumination compensation,
VSP is enabled (with vsp_mc_enabled_flag set equal to 1) for non-base texture views.

The number of layers is 6, the resolution is 1024x768 and the number of frames is 25.

Func

tional stage: Decoding of three views with VSP enabled for texture views.

Purpose: To conform the VSP for texture.
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4.6.15.3.4 Test bitstream #3DHC_DT_C

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to ARP, sub-PU inter-view motion prediction and illumination compensation,
DBBP is enabled (with dbbp_enabled_flag set equal to 1) for non-base texture views.

The number of layers is 6, the resolution is 1024x768 and the number of frames is 64.
Functional stage: Decoding of three views with DBBP enabled for texture views.

Purpose: To conform the inter DBBP for texture.

4.6.15.3.5 Test bitstream #3DHC_DT_D

tview
htion,
iews.

Specificatign: The bitstream is coded with random access base view configuration as well-as 3
configuratiop. In addition to ARP, sub-PU inter-view motion prediction and illumination @@mpens
All the depth dependent texture tools (DoNBDV, VSP and DBBP) are enabled for non-bdse texture y
The number|of layers is 6, the resolution is 1024x768 and the number of frames js'25:
Functional $tage: Decoding of three views with depth dependent texture togls!

Purpose: Tg conform the combined depth dependent texture tools.

4.6.15.4 Tept bitstreams — Texture dependent depth tools
4.6.15.4.1 General
In this categpry, test bitstreams are tested with the all tekture coding tools and depth dependent tekture

tools enable
default and v

 for non-base texture views. Depth views;are coded with depth coding tools enabl
vith the texture dependent depth tools'disabled unless otherwise specified.

ed by

4.6.15.4.2 Test bitstream #3DHC_TD_A

tview
hdent

Specificati
configuratio

n: The bitstream is coded wjith random access base view configuration as well as 3
. In addition to all the textuie coding tools, all the depth coding tools and depth depe

texture codi
(with tex_m

The number

hg tools, the texture merge candidate with sub-block partitioning (sub-PU MPI) is en
*_enabled_flag set equal to 1 and log2_texmc_sub_pb_size_minus3 set less than 3).

of layers is 6, the xesolution is 1024x768 and the number of frames is 48.

abled

Functional stage: Decoding of three views with sub-PU MPI enabled for depth views.

Purpose: Tg conform-the sub-PU MPI for depth.

4.6.15.4.3 Testbitstream #3DHC_TD_B

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to all the texture coding tools, all the depth coding tools and depth dependent
texture coding tools, the texture merge candidate (MPI) is enabled (with tex_mc_enabled_flag set equal
to 1 and log2_texmc_sub_pb_size_minus3 set equal to 3).

The number of layers is 6, the resolution is 1920x1088 and the number of frames is 30.
Functional stage: Decoding of three views with MPI enabled for depth views.

Purpose: To conform the MPI for depth.
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4.6.15.4.4 Test bitstream #3DHC_TD_C

Specification: The bitstream is coded with random access base view configuration as well as 3-view
configuration. In addition to all the texture coding tools, all the depth coding tools and depth dependent
texture coding tools, quad-tree limitation (QTL) is enabled (with, cqt_cu_part_pred_enabled_flag set
equal to 1).

The number of layers is 6, the resolution is 1024x768 and the number of frames is 60.
Functional stage: Decoding of three views with QTL enabled for depth views.

Purpose: To conform the QTL for depth.

4.6.15.4.5 Test bitstream #3DHC_TD_D

Specification: The bitstream is coded with random access base view configuratign as wegll as 3-view
configuration. In addition to all the texture coding tools, all the depth coding togls and depth dependent
texture coding tools, depth intra contour prediction mode is enabled (with intra_contour_gnabled_flag
set equal to 1, no_dim_flag set equal to 0 and depth_intra_mode_idx_flagsetequal to 1).

The jumber of layers is 6, the resolution is 1920x1088 and the numbér-ef frames is 30.

Funcftional stage: Decoding of three views with depth intra.contour prediction mode| enabled for
depth views.

Purplose: To conform the depth intra contour prediction for depth in random access base view
configuration.

4.6.15.4.6 Test bitstream #3DHC_TD_E

Specification: The bitstream is coded with“all intra base view configuration as we|l as 3-view
configuration. In addition to all the texture:coding tools, all the depth coding tools and depth dependent
textulre coding tools, depth intra contourprediction mode is enabled.

The rlumber of layers is 6, the resolution is 1920x1088 and the number of frames is 3.

Funcftional stage: Decoding-ef-three views with depth intra contour prediction mode| enabled for
deth views.

Purpose: To conform the'depth intra contour prediction for depth in all intra base view configuration.
4.6.15.5 Test bitstreams — Other combined cases

4.6.1bp.5.1 . Test bitstream #3DHC_C_A

Specifieation: The bitstream is coded with random access base view configuration as wegll as 3-view
configuratiom At the texture toding toots, att thedeptircoding tools, att the depthrdependent texture
coding tools and all the texture dependent depth coding tools are enabled.

The number of layers is 6, the resolution is 1920x1088 and the number of frames is 60.
Functional stage: Decoding of three views with coding tools enabled.

Purpose: To conform the common test condition case.

4.6.15.5.2 Test bitstream #3DHC_C_B
Specification: The bitstream is coded with all intra base view configuration as well as 3-view

configuration. All the texture coding tools, all the depth coding tools, all the depth dependent texture
coding tools and all the texture dependent depth coding tools are enabled.
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The number of layers is 6, the resolution is 1920x1088 and the number of frames is 60.

Functional stage: Decoding of three views with coding tools enabled for all intra base view
configuration.

Purpose: To conform the all intra base view configuration.

4.6.15.5.3 Test bitstream #3DHC_C_C

Specification: The bitstream is coded with random access base view configuration as well as 2-view
configuration. All the texture coding tools, all the depth coding tools, all the depth dependent texture

coding tools padalthetexture dependentdepthcodinugtoolsareenabled

The number|of layers is 4, the resolution is 1024x768 and the number of frames is 64.
Functional $tage: Decoding of two views with coding tools enabled.

Purpose: Tg conform the 2-view case.
4.6.16 Testbitstreams — Format Range Extensions

4.6.16.1 Tept bitstreams #ADJUST_IPRED_ANGLE_A_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8is set equal to 2 and bit_depth_
chroma_minus8 is set equal to 2. chroma_format_idc is set equal to-2. All intra prediction modes for all
PU sizes of chroma (35 modes for each chroma PU size of 16x32,8x16, and 4x8).

Functional stage: Intra prediction.

Purpose: Check that the decoder properly decodes with all the intra prediction modes.

4.6.16.2 Tept bitstreams #CCP_8bit_RExt

Specification: All slices are coded as I or Byslices. bit_depth_luma_minus8 is set equal to 0 and bit_
depth_chroma_minus8 is set equal to.0.“chroma_format_idc is set equal to 3. cross_compohnent_
prediction_egnabled_flag is set equal tg-1.

Functional $tage: Test reconstruction process of cross component prediction.

Purpose: Clleck that the decoder properly decodes with cross-component prediction.

4.6.16.3 Tept bitstreams'#CCP_10bit_RExt

Specification: Alkslices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 angd bit_
depth_chroa:‘a_minUSS is set equal to 2. chroma_format_idc is set equal to 3. cross_comp0|nent_

prediction_egnabled_flag is set equal to 1.

Functional stage: Test the reconstruction process of cross component prediction.

Purpose: Check that the decoder properly decodes with cross-component prediction.

4.6.16.4 Test bitstreams #CCP_12bit_RExt

Specification: All slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 4 and bit_
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. cross_component_
prediction_enabled_flag is set equal to 1.

Functional stage: Test the reconstruction process of cross component prediction.

Purpose: Check that the decoder properly decodes with cross-component prediction.
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4.6.16.5 Test bitstreams #Bitdepth_A_RExt

Specification: All slices are coded as I or B slices. The value of bit_depth_luma_minus8 is higher than
that of bit_depth_chroma_minus8. chroma_format_idc is set equal to 3.

Functional stage: Test the reconstruction process with different bit depth for luma and chroma.

Purpose: Check that the decoder properly decodes when the bit depth of luma and chroma are not
the same.

4.6.16.6 Test bitstreams #Bitdepth_B_RExt

Specification: All slices are coded as [ or B slices. The value of bit_depth_chroma_minus8&is higher than
that ¢f bit_depth_luma_minus8. chroma_format_idc is set equal to 3.

Funcftional stage: Test the reconstruction process of different bit depth for luma®@nd chroma.

Purpose: Check that the decoder properly decodes when the bit depth ofluma and chrjoma are not
the same.

4.6.1p6.7 Test bitstreams #QMATRIX_A_RExt

Specification: All slices are coded as I or B slices. The value ofigeneral_max_422chromg_constraint_
flag, general_max_420chroma_constraint_flag and general_max_monochrome_constraint|flag is equal
to 0. Yarious scaling list data are included with and without&ransform skip for all transform block sizes
over (lifferent QP values.

Funcfional stage: Test the reconstruction process.with scaling lists.

Purplose: Check that the decoder properly deeodes with various scaling list data, with fand without
trangform skip for all transform block sizes aver different QP values.

4.6.16.8 Test bitstreams #SAO_A_RExt

Specification: All slices are coded™as I or B slices. bit_depth_luma_minus8 is set equal to 4 and bit_
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. log2_sao_pffset_scale_
lumalis set equal to 2. log2_sao,offset_scale_chroma is set equal to 2.

Funcfional stage: Test the-reconstruction process of SAO.

Purpose: Check that the decoder properly decodes the specified PPS bit shift parameters fpr scaling up
the SAO offset values.

4.6.16.9 Testbitstreams #PERSIST PARAM_A_RExt

Specifieation: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 4 and bit_depth_
chrotma_tmnmus8—is setequat to 4 chroma_format_idc s Set equal to 3 persistent_rice_adaptation_
enabled_flag is set equal to 0 or 1.

Functional stage: Test the binarization process with persistent Golomb Rice parameters.

Purpose: Check that the decoder properly decodes with the incrementing and decrementing of all four
of the persistent Golomb Rice parameters, and the enabling/disabling of the tool.

4.6.16.10 Test bitstreams #HIGH_TP_8BIT_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 0. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of two
coded video sequences of one frame each:

— the first with extended_precision_processing_flag equal to 0;
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— the second with extended_precision_processing_flag equal to 1.
Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16 Intra
profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.11 Test bitstreams #HIGH_TP_10BIT_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 2. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of two
coded video sequences-of-oneframe-each:

— the firstjwith extended_precision_processing_flag equal to 0;
— the secojpd with extended_precision_processing_flag equal to 1.
Functional $tage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16|Intra
profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.12 Test bitstreams #HIGH_TP_12BIT_RExt

Specificatiagn: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_mjnus8
are set equal to 4. chroma_format_idc is set equal to 3. The bitstfeam consists of a concatenation df two
coded video|sequences of one frame each:

— the first{with extended_precision_processing_flag equal to 0;
— the secojpd with extended_precision_processingflag equal to 1.
Functional gtage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16(Intra
profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.13 Test bitstreams #HIGH_TP_16BIT_RExt

Specification: All slices are goded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_mjnus8
are set equal to 8. chroma_formmat_idc is set equal to 3. The bitstream consists of a concatenation df two
coded video|sequences of‘one frame each:

— the first{with extended_precision_processing_flag equal to 0;

— the secopd with extended_precision_processing_flag equal to 1.

3 T | b P I | g, H £ b
Functional tageTesttneextenaed precistonr processing functiom:

Purpose: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16 Intra
profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.14 Test bitstreams #HIGH_TP_8BIT_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 0. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of two
coded video sequences of one frame each:

— the first with extended_precision_processing_flag equal to 0;

— the second with extended_precision_processing_flag equal to 1.
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Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:4:4 16 Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.15 Test bitstreams #HIGH_TP_10BIT_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 2. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of two
coded video sequences of one frame each:

— t o firctwith avtandod nracician nracaccing flaoaoaaualta O
e-HIFSAER-eX e Raea—PpT 1SR HE—Hag-eqdar+6 =

— the second with extended_precision_processing_flag equal to 1.
Funcftional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main-4.:4:4 16 Intra profile with
genetal_lower_bit_rate_constraint_flag equal to 1.

4.6.1p6.16 Test bitstreams #HIGH_TP_12BIT_RExt

Specification: All slices are coded as I slices. bit_depth_lumaminus8 and bit_depth_chrpma_minus8
are s¢t equal to 4. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of two
coded video sequences of one frame each:

— the first with extended_precision_processing_flagjequal to 0;
— the second with extended_precision_processing: flag equal to 1.
Funcftional stage: Test the extended precisionprocessing function.

Purpose: Check that the decoder properly~decodes a bitstream for the Main 4:4:4 16 Intra profile with
general_lower_bit_rate_constraint_flag'equal to 1.

4.6.16.17 Test bitstreams #HIGH_TP_16BIT_RExt

Specification: All slices are‘coded as I slices. bit_depth_luma_minus8 and bit_depth_chrpma_minus8
are s¢t equal to 8. chromayformat_idc is set equal to 3. The bitstream consists of a concatenation of two
codedl video sequences of-one frame each:

— the first with éxtended_precision_processing_flag equal to 0;
— the secondywith extended_precision_processing_flag equal to 1.

Funcftional stage: Test the extended precision processing function.

Pur profile with

general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.18 Test bitstreams #IPCM_A_RExt

Specification: All slices are coded as I slices. chroma_format_idc is set equal to 2. pcm_enabled_flag
is equal to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_chroma_minus1
are equal to 7. log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_size, and pcm_loop_filter_disabled_flag are equal to 0, 1 and 0, respectively.

Functional stage: Test the parsing of pcm_flags in coding unit syntax. Test parsing of 4:2:2 format.

Purpose: Check that decoder properly decodes slices of coded frames containing pcm_flag.
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4.6.16.19 Test bitstreams #IPCM_B_RExt

Specification: All slices are coded as I slices. chroma_format_idc is set equal to 3. pcm_enabled_flag
is equal to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_chroma_minus1
are equal to 7. log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_size, and pcm_loop_filter_disabled_flag are equal to 0, 1 and 0, respectively.

Functional stage: Test the parsing of pcm_flags in coding unit syntax. Test parsing of 4:4:4 format,
pcm_sample_luma and pcm_sample_chroma data.

Purpose: Check that decoder properly decodes slices of coded frames containing pcm_flag.

4.6.16.20 Test bitstreams #TSCTX_8bit_I_RExt

Specificatiagn: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 0 and bit_depth_
chroma_miq\js8 is set equal to 0. chroma_format_idc is set equal to 3. transform_skip_context_engbled_
flag is set equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functional gtage: Test the reconstruction process with transform skip.

Purpose: Check that decoder properly decodes with transform skip context.

4.6.16.21 Test bitstreams #TSCTX_8bit_RExt

Specificatiagn: All slices are coded as I or B slices. bit_depth_lum@) minus8 is set equal to 0 and bit_
depth_chroma_minus8 is set equal to 0. chroma_format_idc is-sét equal to 3. transform_skip_context_
enabled_flag is set equal to 1.log2_max_transform_skip_blo¢k size_minus2 is equal to 0.

Functional $tage: Test the reconstruction process withitransform skip.

Purpose: Check that decoder properly decodes with‘transform skip context.

4.6.16.22 Test bitstreams #TSCTX_10bit\IFRExt

chroma_minus8 is set equal to 2. chroma,format_idc is set equal to 3. transform_skip_context_engbled_

Specificatiq\rjl: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 2 and bit_depth_
flag is set equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functional $tage: Test the recenstruction process with transform skip.

Purpose: CHeck that decoderproperly decodes with transform skip context.

4.6.16.23 Test bitstreams #TSCTX_10bit_RExt

Specificatign: Allslices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 angd bit_
depth_chroma’minus8 is set equal to 2. chroma_format_idc is set equal to 3. transform_skip_context_
enabled_flagt i i i i

Functional stage: Test the reconstruction process with transform skip.

Purpose: Check that decoder properly decodes with transform skip context.

4.6.16.24 Test bitstreams #TSCTX_12bit_I_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 4 and bit_depth_
chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. transform_skip_context_enabled_
flag is set equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functional stage: Test the reconstruction process with transform skip.

Purpose: Check that decoder properly decodes with transform skip context.
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4.6.16.25 Test bitstreams #TSCTX_12bit_RExt
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Specification: All slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 4 and bit_

depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. transform_s
enabled_flag is set equal to 1. log2_max_transform_skip_block_size_minus2 is equal to 0.

Functional stage: Test the reconstruction process with transform skip.

Purpose: Check that decoder properly decodes with transform skip context.

4.6.16.26 Test bitstreams #ExplictRdpcm_A_RExt

kip_context_

Specification: All slices are coded as I or B slices. bit_depth_luma_minus8 is set equal-{
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. explicit.rdp
flag i$ set equal to 1.

Funcfional stage: Test the reconstruction process with the residual modification proce
using a transform bypass.

Purpose: Check that decoder properly decodes with the explicit residual modification|
blocKs using a transform bypass where on even numbered TUs the/residual modificatioy
blocKs using a transform bypass is disabled while on odd numbered TUs it is decided v
errorminimization.

4.6.16.27 Test bitstreams #ExplictRdpcm_B_RExt

Specification: All slices are coded as I or B slices. bit>depth_luma_minus8 is set equal {
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. explicit_rdp
flag i set equal to 1.

Funcfional stage: Test the reconstruction process with the residual modification proce
using a transform bypass.

ose: Check that decoder properly decodes with explicit the residual modification
s using a transform bypass where on even numbered TUs the residual modificatioy
s using a transform bypass,is disabled while on odd numbered TUs it is decided v
erroryminimization.

4.6.16.28 Test bitstreams #Main_422_10_A_RExt
Spec

depth

fication: Allislices are coded as I or B slices. bit_depth_luma_minus8 is set equal {
|_chroma_minus8 is set equal to 2. chroma_format_idc is set equal to 2.

Funcfional stage: Test the reconstruction process with various combinations of tools.

0 4 and bit_
rm_enabled_

5s for blocks

process for
| process for
a prediction

0 4 and bit_
rm_enabled_

5s for blocks

process for
1 process for
a prediction

o 2 and bit_

Purqose: Check that decoder properly decodes with various combinations of coding tools.

4.6.16.29 Test bitstreams #Main_422_10_B_RExt

Specification: All slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 and bit_

depth_chroma_minus8 is set equal to 2. chroma_format_idc is set equal to 2.

Functional stage: Test reconstruction process with various combinations of tools.

Purpose: Check that decoder properly decodes bitstream with various combinations of coding tools.

4.6.16.30 Test bitstreams #GENERAL_8b_400_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8

are set equal to 0. chroma_format_idc is set equal to 0.
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Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Monochrome profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.31 Test bitstreams #GENERAL_8b_420_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 0. chroma_format_idc is set equal to 1.

Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main Intra profile with general_
lower_bit_rafe_constraint_flag equal to 1.

4.6.16.32 Test bitstreams #GENERAL_8b_444 RExt

Specificatiagn: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_mjnus8
are set equdl to 0. chroma_format_idc is set equal to 3. The stream consistsjof a concatenation of
sequences, epch just two pictures:

— the first{of each pair has cross_component_prediction_prediction_enabled_flag equal to 0,
— the secojnd has cross_component_prediction_prediction_enabled_flag equal to 1.
The concatenated sequences consist of:

— Sequende 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_engbled_
flag equpl to 0, implicit_rdpcm_enabled_flag equal to"0, intra_smoothing_disabled_flag equal to 0,
persistept_rice_adaptation_enabled_flag equal to 0, chroma_qp_offset_list_enabled_flag equal to 0;

— Sequende 1: as in sequence 0, but with transform’_skip_rotation equal to 1;

— Sequende 2: as in sequence 0, but with transform_skip_context equal to 1;

— Sequende 3: as in sequence 0, but with implicit_rdpcm equal to 1;

— Sequende 4: as in sequence 0, but with intra_smoothing_disabled equal to 1;

— Sequende 5: as in sequence«0; but with persistent_rice_adaptation_enabled_flag equal to 1;
— Sequende 6: as in sequénce 0, but with chroma_qp_offset_list_enabled_flag equal to 1.
Functional $tage: Testthe extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:4:4 Intra profile| with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.33 Test bitstreams #GENERAL_10b_420_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 2. chroma_format_idc is set equal to 1.

Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 10 Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.
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4.6.16.34 Test bitstreams #GENERAL_10b_422_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 2. chroma_format_idc is set equal to 2. The stream consists of a concatenation of
sequences, each containing just one picture:

— Sequence 0: chroma_qp_offset_list_enabled_flag equal to 0;
— Sequence 1: chroma_qp_offset_list_enabled_flag equal to 1

Functional stage: Test the extended precision processing function.

q profile with

genetal_lower_bit_rate_constraint_flag equal to 1.

4.6.16.35 Test bitstreams #GENERAL_10b_444 RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 andbit) depth_chrpma_minus8
are set equal to 2. chroma_format_idc is set equal to 3. The stream consists of a condatenation of
sequgnces, each just two pictures:

— the first of each pair has cross_component_prediction_predictionvenabled_flag equal tjo 0,
— the second has cross_component_prediction_prediction_endabled_flag equal to 1.
The doncatenated sequences consist of:

Jequence 0: transform_skip_rotation_enabled_flag“equal to 0, transform_skip_context_enabled_
flag equal to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_fldg equal to 0,
dersistent_rice_adaptation_enabled_flag equal-+to 0;

Jequence 1: as in sequence 0, but with transform_skip_rotation equal to 1;
Jequence 2: as in sequence 0, but with transform_skip_context equal to 1;
Jequence 3: as in sequence 0, butwith implicit_rdpcm equal to 1;

Sequence 4: as in sequenceQ;’but with intra_smoothing_disabled equal to 1;
Jequence 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal to 1.
Funcfional stage: Test-the extended precision processing function.

Purpose: Check.that the decoder properly decodes a bitstream for the Main 4:4:4 10 Intra profile with
genetal_lower-bit_rate_constraint_flag equal to 1.

4.6.16.36 Test bitstreams #GENERAL_12b_4.00_RExt

Specification: All slices are coded as [ slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 4. chroma_format_idc is set equal to 0.

Functional stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Monochrome 12 profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.37 Test bitstreams #GENERAL_12b_420_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 4. chroma_format_idc is set equal to 1.

Functional stage: Test the extended precision processing function.
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Purpose: Check that the decoder properly decodes a bitstream for the Main 12 Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.38 Test bitstreams #GENERAL_12b_422_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 4. chroma_format_idc is set equal to 2. The stream consists of a concatenation of
sequences, each containing just one picture:

— Sequence 0: chroma_qp_offset_list_enabled_flag equal to 0;

— Sequenced:chromagp-offset list enabled flagegualto 1

Functional gtage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:2:2 12 Int¥a profild with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.39 Test bitstreams #GENERAL_12b_444_RExt

Specificatiagn: All slices are coded as I slices. bit_depth_luma_minus8 andbit_depth_chroma_mjnus8
are set equdl to 4. chroma_format_idc is set equal to 3. The stream consists of a concatenation of
sequences, epch just two pictures:

— the first{of each pair has cross_component_prediction_prediction_enabled_flag equal to 0,
— the secopd has cross_component_prediction_prediction_enabled_flag equal to 1.
The concatenated sequences consist of:

— Sequende 0: transform_skip_rotation_enabled flag equal to 0, transform_skip_context_engbled_
flag equpl to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_flag equal to 0,
persistenpt_rice_adaptation_enabled_flag equal to 0, chroma_qp_offset_list_enabled_flag equal to 0;

— Sequende 1: as in sequence 0, but with.tfansform_skip_rotation equal to 1;

— Sequende 2: as in sequence 0, but with transform_skip_context equal to 1;

— Sequende 3: as in sequence 0, but with implicit_rdpcm equal to 1;

— Sequende 4: as in sequence 0, but with intra_smoothing_disabled equal to 1;

— Sequende 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal to 1;
— Sequende 6: as in sequence 0, but with chroma_qp_offset_list_enabled_flag equal to 1.

Functional stage:/Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:4:4 1Z Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.40 Test bitstreams #GENERAL_16b_400_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 8. chroma_format_idc is set equal to 0. The stream consists of a concatenation of
sequences, each containing just one picture:

— Sequence 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_enabled_
flag equal to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_flag equal to 0,
persistent_rice_adaptation_enabled_flag equal to 0, extended_precision_processing_flag equal to 0;

— Sequence 1: as in sequence 0, but with transform_skip_rotation equal to 1;
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— Sequence 2: as in sequence 0, but with transform_skip_context equal to 1;

— Sequence 3: as in sequence 0, but with implicit_rdpcm equal to 1;

— Sequence 4: as in sequence 0, but with intra_smoothing_disabled equal to 1;

— Sequence 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal to 1;
— Sequence 6: as in sequence 0, but with extended_precision_processing_flag equal to 1.

Functional stage: Test the extended precision processing function.

Purpese+Che hat the decoder proy decodesabi h a3 profile with
general_lower_bit_rate_constraint_flag equal to 1.
4.6.16.41 Test bitstreams #GENERAL_16b_444 RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit,depth_chrpma_minus8
are set equal to 8. chroma_format_idc is set equal to 3. The stream consists of a condatenation of
sequgnces, each just two pictures:

— the first of each pair has cross_component_prediction_predictien_enabled_flag equal tjo O,
— the second has cross_component_prediction_prediction_enabled_flag equal to 1.
The doncatenated sequences consist of:

Jequence 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_enabled_
flag equal to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_flqg equal to 0,
dersistent_rice_adaptation_enabled_flag equalto 0, extended_precision_processing_flag equal to 0,
dhroma_qp_offset_list_enabled_flag equal tp,0;

Jequence 1: as in sequence 0, but with¢ransform_skip_rotation equal to 1;
Jequence 2: as in sequence 0, but with transform_skip_context equal to 1;
Jequence 3: as in sequence 03but with implicit_rdpcm equal to 1;

Jequence 4: as in sequence 0, but with intra_smoothing_disabled equal to 1;
Sequence 5: as in segquence 0, but with persistent_rice_adaptation_enabled_flag equal {o 1;
Jequence 6: as insequence 0, but with extended_precision_processing_flag equal to 1;
Jequence Zias in sequence 0, but with chroma_qp_offset_list_enabled_flag equal to 1.

Funcftional'stage: Test the extended precision processing function.

Purpiose? Check that the decoder properly decodes a bitstream for the Main 4:4:4 16 Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.42 Test bitstreams #GENERAL_16b_444_HighThroughput_RExt

Specification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minus8
are set equal to 8. chroma_format_idc is set equal to 3. The stream consists of a concatenation of
sequences, each just two pictures:

— the first of each pair has cross_component_prediction_prediction_enabled_flag equal to 0,

— the second has cross_component_prediction_prediction_enabled_flag equal to 1.
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The concatenated sequences consist of:

Sequence 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_enabled_

flag equal to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_flag equal to 0,
persistent_rice_adaptation_enabled_flag equal to 0, extended_precision_processing_flag equal to 0,

chroma
Sequenc
Sequenc

Sequenc

_qp_offset_list_enabled_flag equal to 0

e 1: as in sequence 0, but with transform_skip_rotation equal to 1
e 2: as in sequence 0, but with transform_skip_context equal to 1

e 3: as in sequence 0, but with implicit_rdpcm equal to 1

Sequeng
Sequeng
Sequeng
— Sequeng

Functional

Purpose: Ch
profile with

4.6.16.43

Specificatij
are set equ

combination|
The stream
— Sequend
Sequeng
Sequeng
Sequeng
— Sequeng

Functional

Purpose: C}
profile with

e 4: as in sequence 0, but with intra_smoothing_disabled equal to 1

e 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal tal
e 6: as in sequence 0, but with extended_precision_processing_flag equalto'1

e 7: as in sequence 0, but with chroma_qp_offset_list_enabled_flag equal to 1
stage: Test the extended precision processing function.

eck that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16
veneral_lower_bit_rate_constraint_flag equal to 1.

Test bitstreams #WAVETILES_RExt

n: All slices are coded as I slices. bit_depth_lunta_minus8 and bit_depth_chroma_m
| to 8. chroma_format_idc is set equal to 3xThe purpose of the stream is to exercis
of simultaneously using wavefronts and tiles.

ronsists of four sequences of one pictuke:

e 1: 1 slice per picture;

e 2: 1 slice per tile;

e 3: 1 slice for at most 6(CTUs;

e 4: 1 slice segmentfor at most 6 CTUs;

es 3 and 4 splitthe picture into multiple slice/slice segments per tile.
stage: Testthe extended precision processing function.

eck that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16
peneral_lower_bit_rate_constraint_flag equal to 1.

4.6.17 Test

bitstreams — Scalable extensions

4.6.17.1 Test bitstreams — Layer ID

4.6.17.1.1 Test bitstream #LAYERID_A_NOKIA

Intra

nus8
e the

Intra

Specification: All slices are coded as I, P and B slices. The LAYERID_A_NOKIA bitstream has two layers
-with layer ID values 0 and 2. The layer with layer ID equal to 2 is coded as an auxiliary layer. The

bitstream co

ntains only nine access units.

Functional stage: Test gaps in the layer ID values.
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Purpose: Check that the decoder can properly decode bitstreams that have layers with gaps in the
layer ID values.

Bitstream: LAYERID_A_NOKIA_2.bit

Coding structure: Hierarchical B-frames with GOP size of 8.

Number of access units: 9

Profile, tier and level (PTL) information: Three PTL structures are specified:

— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;
— HTL Idx 2: Main profile, Main tier, Level 4.
Outpjut layer sets: The bitstream contains three output layer sets:

— QLS 0 includes the following layer:

- Layer with layer ID value 0, PTL Idx 1

— QLS 1 includes the following layers:

- Layer with layer ID value 0, PTL Idx 1

- Layer with layer ID value 2, PTL Idx 2

— QLS 2 includes the following layer:

- Layer with layer ID value 2, PTL Idx 2
Resolution of each layer: 1280x720

Framje rate: 24 fps

4.6.1[7.1.2 Test bitstream #MVD-A_IDCC

Specification: All slices are coded as I, P and B slices. The MVD_A_IDCC bitstream has twp layers. The
bitstfeam contains only_€ight access units. The value of DefaultTargetOutputLayerldc is s¢t equal to 1.
Layer 1 uses inter-layet'sample prediction from Layer 0.

Functional stage:iTest disabling inter-layer motion vector prediction.

Purplose: Check that the decoder can properly decode when the enhancement layer peifforms inter-
layer[sample-prediction from the base layer and motion vector prediction is disabled.

Bitstream: MVD_A_IDCC_1.bit

Coding structure: Hierarchical B-frames with four temporal sub-layers.
Number of access units: 8

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 4 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains two output layer sets:

— OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.

Resolution pflayers:

— Layer 0:]960x540 (output), 960x544 (coded);
— Layer 1:]1920x1080 (output), 1920x1280 (coded).

Frame ratej 24 fps

4.6.17.1.3 Test bitstream #MVD_A_NOKIA

Specificatiogn: All slices are coded as I and P slices. The MVD_A_NOKIA bitstfeam has three layers. The
bitstream cqgntains only four access units. Layer 1 uses inter-layer sample prediction and intertlayer
motion vectpr prediction from Layer 0. Layer 2 uses inter-layer sample prediction from Layer | and

inter-layer njotion vector prediction from Layer 0.

Functional fstage: Test inter-layer sample prediction and jnter-layer motion vector prediction|from

different laygrs.

Purpose: Check that the decoder can properly decode when the enhancement layer uses interilayer

sample predjction and inter-layer motion vector prediction from different layers.

Bitstream: MVD_A_NOKIA_1.bit

Coding strl]cture: Low delay P.

Number of gccess units: 4

Profile, tier|land level (PTL) information: Three PTL structures are specified:

— PTL Idx|0: Main profile, Majn tier, Level 4.1 (whole bitstream);

— PTL Idx|[1: Main profile,'Main tier, Level 3.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level 4.

Output layejr sets: The bitstream contains three output layer sets:

— OLS 0 incIudes the following layer:
— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;

— OLS 2 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;
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— Layer 2, PTL Idx 2.
Resolution of each layer: 1280x720

Frame rate: 24 fps

4.6.17.1.4 Test bitstream #MAXTID_A_ETRI

ISO/IEC 23008-8:2018(E)

Specification: All slices are coded as [, P and B slices. The MAXTID_A_ETRI bitstream has three layers.
The bitstream contains only nine access units. The values of max_tid_il_ref_pics_plus1[ 0 ][ 1 ] and

max_tid_il_ref_pics_plus1[1][ 2 ] are set equal to 3 and 2, respectively.

Functional stage: Test parsing of the syntax elements max_tid_il_ref_pics_plus1[ ][ ] @nd inter-layer

prediction restrictions based on temporal sub-layer.

Purpose: Check that the decoder can properly parse and decode the syntax elements max_tid_ref_

presgnt_flag and max_tid_il_ref_pics_plus1[][ ].
Bitstream: MAXTID_A_ETRI_2.bit

Coding structure: Hierarchical B-frames with four temporal sub-layeks!

Numbper of access units: 9

Profile, tier and level (PTL) information: Three PTL structures are specified:

— HTL Idx 0: Main profile, Main tier, Level 4 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;

— HTL Idx 2: Scalable Main profile, Main tier, Level 4.

Outpjut layer sets: The bitstream contains three output layer sets:

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx.1;

- Layer 1, PTL Idx 2;

— QLS 2 includes the following layers:

- Layer 0, PTL Idx 1;

. layer 1, PTL Idx 2;

— Layer 2, PTL Idx 2.
Resolution of each layer:
— Layer 0: 960x540 (output), 960x544 (coded);
— Layer 1: 1920x1080;
— Layer 2: 1920x1080.

Frame rate: 24 fps
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4.6.17.1.5 Test bitstream #MAXTID_B_ETRI

Specification: All slices are coded as I, P and B slices. The MAXTID_B_ETRI bitstream has three layers.
The bitstream contains only nine access units. The value of the syntax element max_tid_ref present_
flagis set equal to 0.

Functional stage: Test parsing of the syntax element max_tid_ref_present_flag.

Purpose: Check that the decoder can properly parse the syntax element max_tid_ref_present_flag and
properly infer values of max_tid_il_ref_pics_plus1[i ][ j ] when max_tid_ref_present_flag equal to 0.

Bitstream: MAXTID_B_ETRI_2.bit

Coding strulcture: Hierarchical B-frames with four temporal sub-layers.
Number of gccess units: 9
Profile, tierjand level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main profile, Main tier, Level 4 (whole bitstream);
— PTL Idx[1: Main profile, Main tier, Level 3.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level 4.
Output layefr sets: The bitstream contains three output layer sets:
— OLS 0 infcludes the following layers:
— Lay¢r 0, PTL Idx 1;
— OLS 1 infcludes the following layers:
— Layer 0, PTL Idx 1;
— Layeér 1, PTL Idx 2;
— OLS 2 infcludes the following layers:
— Lay¢r 0, PTL Idx 1;
— Layer 1, PTL Idx 2
— Laygr 2, PTL Idx 2.
Resolution pf each layer:

— Layer 0:]960x540 (output), 960x544 (coded);

— Layer 1:]1920x1080;

— Layer 2: 1920x1080.

Frame rate: 24 fps

4.6.17.1.6 Test bitstream #MAXTID_C_ETRI

Specification: All slices are coded as I, P and B slices. The MAXTID_C_ETRI bitstream has three layers.
The bitstream contains only nine access units. The values of max_tid_il_ref pics_plusl[ O ][ 1 ] and
max_tid_il_ref_pics_plus1[ 1][ 2] are both set equal to 0.

Functional stage: Test parsing of the syntax element max_tid_il_ref_pics_plus1[ ][ ] and inter-layer
prediction restrictions based on temporal sub-layer.
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Purpose: Check that the decoder can properly parse and decode the syntax elements max_tid_ref_
present_flag and max_tid_il_ref_pics_plusl.

Bitstream: MAXTID_C_ETRI_2.bit

Coding structure: Hierarchical B-frames with four temporal sub-layers.
Number of access units: 9

Profile, tier and level (PTL) information: Three PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 4 (whole bitstream);

— H

Outpjut layer sets: The bitstream contains three output layer sets:

Reso

H

(

L
L
L

lution of each layer:

Frani

4.6.1

TL Idx 1: Main profile, Main tier, Level 3.1;
TL Idx 2: Scalable Main profile, Main tier, Level 4.

LS 0 includes the following layers:
- Layer 0, PTL Idx 1;
LS 1 includes the following layers:
- Layer 0, PTL Idx 1;
- Layer 1, PTL Idx 2;
LS 2 includes the following layers:
- Layer 0, PTL Idx 1;
- Layer 1, PTL Idx 2;
- Layer 2, PTL Idx 2.

ayer 0: 960x540 (output),960x544 (coded);
ayer 1: 1920x1080;
ayer 2: 1920x1080.

e rate: 24 fps

7.1.7° Test bitstream #INACTIVE_A_QCOM

Specifi

ion: A aded P and B slice he INA A ealm has three

layers. Th

e bitstream contains 100 access units. Layer 0 is a direct reference layer of Layer

1, and Layer

0 and Layer 1 are direct reference layers of Layer 2. The value of default_ref layers_active_flag is set
equal to 0 in the VPS. The layers are of the same resolution.

Functional stage: Test parsing of the syntax elements inter_layer_pred_enabled_flag, num_inter_layer_
ref_pics_minusl, and inter_layer_pred_layer_idc[ ].

Purpose: Check that the decoder can properly parse and decode the bitstream when the active
reference layers are explicitly signalled.

Bitstream: INACTIVE_A_QCOM_1.bit
Coding structure: Random access
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Number of access units: 100

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 3 (whole bitstream);

— PTL Idx 1: Main profile, Main tier, Level 2.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 2.1.

Output layer sets: The bitstream contains three output layer sets:

— OLS 0 ingludes-thefolowinglayer:

— Lay¢r 0, PTL Idx 1;

— OLS 1 infcludes the following layers:
— Layg¢r 0, PTL Idx 1;
— Layer 1, PTL Idx 2;

— OLS 2 infcludes the following layers:
— Lay¢r 0, PTL Idx 1;
— Layé¢r 1, PTL Idx 2;
— Layg¢r 2, PTL Idx 2.

Resolution pf each layer: 416x240

Frame ratej 50 fps

4.6.17.1.8 Test bitstream #REFLAYER_A_VIDYO

VIDYO bitstijeam contains 9 access unitsikayer 0 is a direct reference layer of Layer 1, and Layer P and
Layer 1 are dlirect reference layers of Layer 2. The value of default_ref layers_active_flag is set eqpal to
0 in the VPS{ The reference layer are'dsed for both inter-layer sample prediction and inter-layer mjotion
vector predirtion. The value of.direct_dependency_all_layers_flag is equal to 1 and the value of djrect
dependency|all_layers_type.i§ equal to 2.

Specificati(ln: Allslices are coded as [, P and B slices. The bitstream has three layers. The REFLAYHR_A_

Functional stage: Testanultiple active reference layers with different inter-layer prediction layers at
different acdess units.

Purpose: Check that the decoder can properly parse and decode the bitstream when different gctive
reference layers-are chosen for prediction at different access units.

Bitstream: REFLAYER_A_VIDYO_2.bit

Coding structure: Low Delay B

Number of access units: 9

Profile, tier and level (PTL) information: Four PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 3;

— PTLIdx 2: Scalable Main profile, Main tier, Level 3;

— PTL Idx 3: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains three output layer sets:

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

CT S 2 includecstho follawing lavorg:
+ro—<HIEHE tHe+e VWIS aYers:

ISO/IEC 23008-8:2018(E)

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2;

- Layer 2, PTL Idx 3.

Resolution of each layer:

—

ayer 0: 960x540 (output), 960x544 (coded)

—

ayer 1: 960x540 (output), 960x544 (coded)

—

ayer 2: 1920x1080 (output), 19201080 (coded)

Framje rate: 24 fps

4.6.1[7.1.9 Test bitstream #REFLAYER_B_VIDYOQ

Spec
VIDY
and |
inter
predi

vectdr prediction are performed-from Layer 1.

fication: All slices are coded as I and B:slices. The bitstream has three layers. The REFLAYER_B_
D bitstream contains 9 access units.\Eayer 0 is a direct reference layer of Layer 1,[and Layer 0
ayer 1 are direct reference layers,of Layer 2. For Layer 1, both inter-layer sample priediction and
layer motion vector prediction-are performed from Layer 0. For Layer 2, only inter-Jayer sample
ction is performed from Layer-0, and both inter-layer sample prediction and inter-layer motion

Funcfional stage: Test multiple active reference layers with different inter-layer predictiion layers at
diffeffent access units, and\different layers used for inter-layer sample prediction and inter-layer motion
vectdr prediction.

Purpose: Check that the decoder can properly parse and decode the bitstream when different active
refergnce layers.are chosen for prediction at different access units, and different types ¢f inter-layer
prediction are-performed from different layers.

Bitstieam: REFLAYER_B_VIDYO_2.bit

Coding structure: Low Delay B

Number of access units: 9

Profile, tier and level (PTL) information: Four PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

PTL Idx 1: Main profile, Main tier, Level 3;
PTL Idx 2: Scalable Main profile, Main tier, Level 3;
PTL Idx 3: Scalable Main profile, Main tier, Level 4.
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OLS 2 in,
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r sets: The bitstream contains three output layer sets:

cludes the following layer:

Layer 0, PTL Idx 1;

cludes the following layers:

Layer 0, PTL Idx 1;
Layer 1, PTL Idx 2;

Ilndesthe follawing lavaere:
Terer T e oo vy T Tery o

Lay

Lay
— Lay
Resolution

Layer O:

Layer 1:

Layer 2:

Frame rates

4.6.17.1.10

er 0, PTL Idx 1;

br 1, PTL Idx 2;

er 2, PTL 1dx 3.

bf each layer:

960x540 (output), 960x544 (coded)
960x540 (output), 960x544 (coded)
1920x1080 (output), 1920x1080 (coded)
24 fps

Test bitstream #REFLAYER_C_VIDYO

Specificati
VIDYO bitst
Layer 1 are

Functional
different ac

Purpose: C
reference la

Bitstream:
Coding str
Number of

Profile, tie

n: All slices are coded as I and B slicesXThe bitstream has three layers. The REFLAY]
eam contains 9 access units. Layer 0is a direct reference layer of Layer 1, and Layer
irect reference layers of Layer 2.

tage: Test multiple active reference layers with different inter-layer prediction lay
SS units.

eck that the decoder can properly parse and decode the bitstream when different z
ers are chosen forprediction at different access units.

EFLAYER_C_VIDYO_2.bit
ture: LowDelay B

ccessunits: 9

FR_C_
D and

ers at

Ictive

andlevel (PTL) information: Four PTL structures are specified:

PTL Idx
PTL Idx
PTL Idx
PTL Idx
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0: Main profile, Main tier, Level 3.1 (whole bitstream);
1: Main profile, Main tier, Level 3;
2: Scalable Main profile, Main tier, Level 3.1;

3: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains three output layer sets:

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

CT S 2 includecstho follawing lavorg:
+ro—<HIEHE tHe+e VWIS aYers:

ISO/IEC 23008-8:2018(E)

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2;

- Layer 2, PTL Idx 3.

Resolution of each layer:

layer 0: 960x540 (output), 960x544 (coded)
Ifayer 1: 1280x720 (output), 1280x720 (coded)
I[fayer 2: 1920x1080 (output), 1920x1080 (coded)

Framje rate: 24 fps

4.6.1[7.1.11 Test bitstream #REFLAYER_D_VIDYO

fication: All slices are coded as [ and B:slices. The bitstream has three layers. The REFLAYER_D_
D bitstream contains 9 access units, {iayer 0 is a direct reference layer of Layer 1, and Layer 0 and
1 are direct reference layers of Layer 2. The reference layer are used for both inter-layer sample
iction and inter-layer motion veetor prediction with the direct_dependency_all_layers|flag is equal

to 1 and direct_dependency_all_layers_type is equal to 2. Inter-layer prediction restrictigns based on
the t¢gmporal ID are indicated using values of the syntax element max_tid_il_ref_pics_plusif ][ ].

Funcfional stage: Test multiple active reference layers with different inter-layer predictiion layers at
diffeffent access units, where inter-layer prediction may be restricted based on Temporalll} value.

Purpose: Check that.the decoder can properly parse and decode the bitstream when different active
refergnce layers.are chosen for prediction at different access units and inter-layer predi¢tion may be
disabled at some access units based on TemporallD value.

Bitstfeam: REFLAYER_D_VIDYO_2.bit

Number of access units: 9

Profile, tier and level (PTL) information: Four PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

PTL Idx 1: Main profile, Main tier, Level 3;
PTL Idx 2: Scalable Main profile, Main tier, Level 3.1;
PTL Idx 3: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains four output layer sets:

— OLS 0 includes the following layer:

— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

—  OLS 2 ingludes the following layers:

— Lay
— Lay
— Lay
Resolution
— Layer 0:
— Layer 1:
— Layer 2:

er 0, PTL Idx 1;

br 1, PTL Idx 2;

er 2, PTL 1dx 3.

bf each layer:

960x540 (output), 960x544 (coded)
1280x720 (output), 1280x720 (coded)
1920x1080 (output), 1920x1080 (coded)

Frame ratej 24 fps

4.6.17.2 Te

5t bitstreams — VPS syntax

4.6.17.2.1 Test bitstream #SPLITFLAG_A_HHI

Specificatign: All slices are coded as I, P and-Bslices. The SPLITFLAG_A_HHI bitstream has two |

and the valu

Functional

Purpose: Check that the decoder‘can properly parse the syntax element splitting_flag and infq
nension ID values ffom the layer ID values.

values of din
Bitstream:
Profile, tier]

— PTLIdx

e of splitting_flag is set equal to_1.

SPLITFLAG_A_HHI_1.bit

0;;

— PTLIdx

1:Main profile, Main tier, Level 3.1.

stage: Test inference of layér dimension ID values from the layer ID values.

and level(PTL) information: Three PTL structures are specified:

ayers

r the

— PTLIdx 2: Scalable Main profile, Main tier, Level 4

Output layer sets: The bitstream contains two output layer sets:

— OLSOin

cludes the following layer:

— Layer 0, PTL Idx 1;;

— OLS1in

cludes the following layers:

— Layer 0, PTL Idx 1

— Layer 1, PTL Idx 2.
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Resolution of each layer:
— Layer 0: 960x540
— Layer 1: 1920x1080

Frame rate: 24 fps

4.6.17.2.2 Test bitstream #VUI_A_QUALCOMM

Specification: All slices are coded as I, P and B slices. The VUI_A_QUALCOMM bitstream has two layers.
The bitstream contains five access units. The value of vps vui present flag is set equal to 1 and VPS
VUI slyntax structure is signalled.

Funcfional stage: Test VPS VUL

Purpose: Check that the decoder can properly parse when VPS VUI is presentsn the bigstream. The
decodler is expected to be able to parse the VPS VUI.

Bitstfeam: VUI_A_QUALCOMM_1.bit

Coding structure: Random access

Numbper of access units: 5

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 4.1 (wholebitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;

— HTL Idx 2: Scalable Main profile, Main tierEevel 4.1.

Outpput layer sets: The bitstream contains:itwo output layer sets:

— (LS 0 includes the following layer;:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx'1;

- Layer 1, PTLIdx 2.
Resojution of each layer:

— Hayet. 0:'960x540 (output), 960x640 (coded)

L 41.1Q929N0 4r\nnr 4 PR Wate Va W]
- dyCl 1. 1J7ZUXIUOVU (UULpuUtlj, 174UX1

200 |
Zzou-(couct)
Frame rate: 50 fps

4.6.17.2.3 Test bitstream #VUI_B_QUALCOMM

Specification: All slices are coded as |, P and B slices. The VUI_B_QUALCOMM bitstream has two layers.
The bitstream contains five access units. The value of vps_vui_present_flag is set equal to 1 and VPS
VUI syntax structure is signalled. Information about tiles is included in the VUI.

Functional stage: Test VPS VUL

Purpose: Check that the decoder can properly parse when VPS VUI is present in the bitstream. The
decoder is expected to be able to parse the VPS VUI.
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Bitstream: VUI_B_QUALCOMM_1.bit

Coding structure: Random access

Number of access units: 5

Profile, tier

PTL Idx
PTL Idx

Output lay

OLSOi

Lay

— Lay
— Lay
Resolution

Layer O:

Layer 1:

Frame rate:

4.6.17.2.4

PTL Idx @2+

OLS 1 infcludes the following layers:

and level (PTL) information: Three PTL structures are specified:
0: Main profile, Main tier, Level 4.1 (whole bitstream);

1: Main profile, Main tier, Level 3.1;

sets: The bitstream contains two output layer sets:

ludes the following layer:

br 0, PTL Idx 1;

br 0, PTL Idx 1;

er 1, PTL Idx 2.

pf each layer:

960x540 (output), 960x640 (coded)
1920x1080 (output), 1920x1280 (coded)
50 fps

'est bitstream #VUI_C_QUALCOMM

Specificati
The bitstre
VUI syntax s

Functional

Purpose: Check that the décoder can properly parse when VPS VUI is present in the bitstrean.

decoder is e3

Bitstream:

j:: All slices are coded as I, P and’B slices. The VUI_C_QUALCOMM bitstream has two I
contains five access unitsc-The value of vps_vui_present_flag is set equal to 1 andl VPS

tructure is signalled. Information about wavefront for each layer is included in the V1

stage: Test VPS VUL

(pected to be'able to parse the VPS VUI.
VUI_C_QUALCOMM_1.bit

Coding str

ture; Random access

Lyers.

1.

The

Number of accessunits:5

Profile, tier
— PTL Idx

PTL Idx
PTL Idx

70

and level (PTL) information: Three PTL structures are specified:
0: Main profile, Main tier, Level 4.1 (whole bitstream);
1: Main profile, Main tier, Level 3.1;

2: Scalable Main profile, Main tier, Level 4.1.
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Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layer:

— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Resolution-ofeach !ayer:

ISO/IEC 23008-8:2018(E)

— Hayer 0: 960x540 (output), 960x640 (coded)

—

ayer 1: 1920x1080 (output), 1920x1280 (coded)

Framje rate: 50 fps

4.6.1[7.2.5 Test bitstream #NONVUI_A_QUALCOMM

Specification: All slices are coded as I, P and B slices. The NONVUINA_QUALCOMM bitstream has two
layerk. The bitstream contains five access units. The value of vps_non_vui_extension_length is set equal
to 10P in the VPS extension indicating the presence of VPS non=VUI extension bytes. The |bits forming

the npn-VUI extension are set at random to 0 or 1.

Funcftional stage: Test VPS non-VUI extension data.

Purpose: Check that the decoder can properly parse the syntax element vps_non_vui_extenhsion_length

and the VPS non-VUI extension bytes when present in the bitstream.

Bitstream: NONVUI_A_QUALCOMM_1.bit
Coding structure: Random access

Number of access units: 5

Profile, tier and level (PTL) information: Three PTL structures are specified:

— HTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— HTL Idx 1: Main(pnofile, Main tier, Level 3.1;
— HTL Idx 2: Sealable Main profile, Main tier, Level 4.1.

Output layersets: The bitstream contains two output layer sets:

—  (QbLS©@includes the following layer:

— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.
Resolution of each layer:
— Layer 0: 960x540 (output), 960x640 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 50 fps
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4.6.17.2.6 Test bitstream #NONVUI_B_QUALCOMM

Specification: All slices are coded as I, P and B slices. The NONVUI_B_QUALCOMM bitstream has two
layers. The bitstream contains five access units. The value of vps_non_vui_extension_length is set equal
to 10 in the VPS extension indicating the presence of VPS non-VUI extension bytes. The bits forming the
non-VUI extension are set equal to 1.

Functional stage: Test VPS non-VUI extension data.

Purpose: Check that the decoder can properly parse the syntax element vps_non_vui_extension_length
and the VPS non-VUI extension bytes when present in the bitstream.

Bitstream: NONVUI_B_QUALCOMM_1.bit
Coding structure: Random access
Number of']cccess units: 5
Profile, tier|land level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTL Idx|1: Main profile, Main tier, Level 3.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level 4.1.
Output layejr sets: The bitstream contains two output layer sets:
— OLS 0 infcludes the following layer:
— Layer 0, PTL Idx 1;
— OLS 1 infcludes the following layers:
— Lay¢r 0, PTL Idx 1;
— Laye¢r 1, PTL Idx 2.
Resolution ¢f each layer:
— Layer 0:{960x540 (output), 960x640 (coded)
— Layer 1:{1920x1080 (output), 1920x1280 (coded)

Frame ratej 50 fps

4.6.17.2.7 Test bitstream #NONVUI_C_QUALCOMM

Specificatiqn: Ml slices are coded as I, P and B slices. The NONVUI_C_QUALCOMM bitstream hap two
layers. The bitstream contains five access units. The value of vps_non_vui_extension_length is set equal
to 10 in the VPS extension indicating the presence of VPS non-VUI extension bytes. The bits forming the
non-VUI extension are set equal to 0.

Functional stage: Test VPS non-VUI extension data.

Purpose: Check that the decoder can properly parse the syntax element vps_non_vui_extension_length
and the VPS non-VUI extension bytes when present in the bitstream. Emulation prevention bytes would
be inserted due to presence of 0’s in the VPS non-VUI extension bytes and the decoder is expected to
properly remove the emulation prevention bytes and parse the non-VUI extension.

Bitstream: NONVUI_C_QUALCOMM_1.bit

Coding structure: Random access
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Number of access units: 5

Profile, tier and level (PTL) information: Three PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
PTL Idx 1: Main profile, Main tier, Level 3.1;
PTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

Resojution of each layer:

Framje rate: 50 fps
4.6.17.3 Test bitstreams — DPB

4.6.1[7.3.1 Test bitstream #DPB_A_VIDYQO

Specification: All slices are coded as L,\P and B slices. The DPB_A_VIDYO bitstream has tw
within each layer, there are four tefiporal sub-layers. The bitstream contains nine acce;s
sub-I)PB information for the output layer sets are signalled, and the maximum sub-laye
signallled as four for all sub-layers.

Functional stage: Test sub-DPB behaviour with sizes specified for various sub-DPBs 3
maximum sub-layers.

Purpose: Check thatthe decoder can properly parse the syntax elements in the dpb_si
strucfture and properly decode the bitstream when the sub-layer DPB information is prese

Bitstream: DPB_A _VIDYO_2.bit

Coding'structure: Random access

CT S OQincludestho follawing lavaor:
+ = tHe-+e VW aYer

—+ Layer 0, PTL Idx 1;

(LS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2.

—

ayer 0: 960x540 (output), 960x640 (coded)

—

ayer 1: 1920x1080 (output), 1920x1280 (coded)

ro layers and
s units. The
" DPB size is

nd different

ze( ) syntax
nt.

Number of access units: 9

Profile, tier and level (PTL) information: Three PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);
PTL Idx 1: Main profile, Main tier, Level 3;
PTL Idx 2: Scalable Main profile, Main tier, Level 3.1.
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Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layer:

— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Resolution pfeachlayer:

— Layer 0:]960x540 (output), 960x544 (coded)
— Layer 1:|1280x720

Frame ratej 30 fps

4.6.17.3.2 Test bitstream #DPB_B_VIDYO

Specificatiogn: All slices are coded as I and B slices. The DPB_B_VIDYO_ bitstream has two layers and
within each Jayer, there are three temporal sub-layers. The bitstream eontains 9 access units. The¢ sub-
DPB informdtion for the output layer sets are signalled, and the value of maximum sub-layer DPB {ize is
different for|different maximum sub-layers.

Functional [stage: Test sub-DPB behaviour with different sizes specified for various sub-DPB§ and
different ma[imum sub-layers.

Purpose: Check that the decoder can properly parse,the syntax elements in the dpb_size( ) syntax
structure anld properly decode the bitstream when the sub-layer DPB information is present.

Bitstream: PPB_B_VIDYO_2.bit

Coding strujcture: Low Delay B

Number ochcess units: 9

Profile, tier|land level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTL Idx|[1: Main profile,'Main tier, Level 3;

— PTL Idx[2: Scalable Main profile, Main tier, Level 3.1.

Output layejr sets: The bitstream contains two output layer sets:

— OLS 0 incIudes the following layer:
— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.
Resolution of each layer:
— Layer 0: 960x540 (output), 960x544 (coded)
— Layer 1: 1280x720
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Frame rate: 30 fps
4.6.17.4 Test bitstreams — Picture resolution

4.6.17.4.1 Test bitstream #SRATIOS_A_SAMSUNG

Specification: All slices are coded as I, P and B slices. The SRATIOS_A_SAMSUNG bitstream contains
60 access units. Non-trivial values of ScaledReferenceOffset and ReferencelLayerOffset are used
for the resampling process: horizontal ratio of approximately 1.492 (936/627) and vertical ratio of
approximately 1.487 (516/347).

Funjional stage: Test non-trivial scaling ratios for spatial scalability.

Purpose: Check that the decoder can properly parse and decode the bitstream when the [scaling ratio
is nop-trivial. This bitstream also tests the parsing of the syntax elements related to6 scaled reference
layer(offsets and reference layer offsets.

Bitstfeam: SRATIOS_A_SAMSUNG_3.bit

Coding structure: Random access

Numbper of access units: 60

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;

— HTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

Outpput layer sets: The bitstream contains two output layer sets:

— QLS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the followinglayers:

- Layer 0, PTL Idx %

- Layer 1, PTETdx 2.

Resojution of each layer:

|
-

ayer 0::1280x720 (output), 1280x720 (coded)
— layer1: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 60 fps

4.6.17.4.2 Test bitstream #SRATIOS_B_SAMSUNG

Specification: All slices are coded as I, P and B slices. The SRATIOS_B_SAMSUNG bitstream contains 50
access units. Default values of ScaledReferenceOffset and ReferenceLayerOffset are used and unusual
picture sizes are used for the resampling process: horizontal ratio of approximately 1.168 (1280/1096)
and vertical ratio of approximately 1.169 (720/616).

Functional stage: Test non-trivial scaling ratios for spatial scalability.

Purpose: Check that the decoder can properly parse and decode the bitstream when the scaling ratio
is non-trivial.
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Bitstream: SRATIOS_B_SAMSUNG_2.bit

Coding structure: Random access

Number of access units: 50

Profile, tier

PTL Idx
PTL Idx

Output lay

OLSOi

Lay

— Lay
— Lay
Resolution

Layer O:

Layer 1:

Frame rate:

4.6.17.4.3

and level (PTL) information: Three PTL structures are specified:
0: Main profile, Main tier, Level 4.1 (whole bitstream);

1: Main profile, Main tier, Level 3.1;

PTL Idx @2+

sets: The bitstream contains two output layer sets:

ludes the following layer:

br 0, PTL Idx 1;

OLS 1 infcludes the following layers:

br 0, PTL Idx 1;
er 1, PTL Idx 2.
pf each layer:
1096x616
1280x720

50 fps

'est bitstream #SNR_A_IDCC

Specificatign: All slices are coded as I, P and B slices. The SNR_A_IDCC bitstream has two layer

they are cod
units. Layer

Functional

Purpose: CH
the same res

Bitstream:

ed at the same resolution/but at different qualities. The bitstream contains four a3
1 is predicted from Layer'0: The value of DefaultTargetOutputLayerldc is equal to 1.

stage: Test SNR scalability.

eck that the decoder can properly parse and decode the bitstream containing two lay|
olution but different qualities.

BNR_A_IDCC_1.bit

Coding str

ture; Low delay B

s and
ccess

ers at

Number of accessunits—4

Profile, tier
— PTL Idx

PTL Idx
PTL Idx

76

and level (PTL) information: Three PTL structures are specified:
0: Main profile, Main tier, Level 4 (whole bitstream);
1: Main profile, Main tier, Level 4;

2: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains two output layer sets:

— OLS 0 includes the following layer:

— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Reso

-8:2018(E)

—

Fram

ayer 0: 1920x1080 (output), 1920x1080 (coded)
ayer 1: 1920x1080 (output), 1920x1280 (coded)

erate: 24 fps

4.6.17.4.4 Test bitstream #SNR_B_IDCC

Spec
and

fication: All slices are coded as I, P and B slices. The SNRB.'IDCC bitstream has
hey are coded at the same resolution but at different qualities. The bitstream c

access units. Layer 1 is predicted from Layer 0 and Layer 2 is“predicted from Layer 1.

Defat

Func

ItTargetOutputLayerldc is equal to 1.

tional stage: Test SNR scalability.

Purpose: Check that the decoder can properly parse and decode the bitstream containing

the s:
Bitst
Codil

Num

ime resolution but different qualities.
ream: SNR_B_IDCC_1.bit
g structure: Low delay B

ber of access units: 4

Profile, tier and level (PTL) information: Three PTL structures are specified:

TL Idx 0: Main profile, Main tier, Level 4 (whole bitstream);
TL Idx 1: Main(ppofile, Main tier, Level 4;
TL Idx 2: S¢alable Main profile, Main tier, Level 4.

Output layersets: The bitstream contains three output layer sets:

— (

LSO includes the following layer:

three layers
pntains four
The value of

fwo layers at

— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

— OLS 2 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

— Layer 2, PTL Idx 2.
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Resolution of each layer:

— Layer O:
— Layer 1:
— Layer 2:

Frame rate:

1920x1080 (output), 1920x1080 (coded)
1920x1080 (output), 1920x1280 (coded)
1920x1080 (output), 1920x1280 (coded)
24 fps

4.6.17.4.5 Test bitstream #SNR_C_IDCC

Specification: All slices are coded as I, P and B slices. The SNR_C_IDCC bitstream has three layern
bd at the same resolution but at different qualities. The bitstream contains four access
yers are at the same resolution and coded at different qualities. Layer 1 is predieted
Layer 2 is predicted from Layer 1. The value of DefaultTargetOutputLayerldcis €qual

they are cod
The three la
Layer 0 and

Functional

Purpose: Ch
the same reg

Bitstream:

stage: Test SNR scalability.

olution but different qualities.

bNR_C_IDCC_1.bit

Coding struicture: Low delay B

Number of §
Profile, tier
— PTLIdx
— PTLIdx
— PTLIdx

Output laye]

)ccess units: 4

0: Main profile, Main tier, Level 4 (whole bitstream);
1: Main profile, Main tier, Level 4;
2: Scalable Main profile, Main tier,\lievel 4.

Ir sets: The bitstream contains three output layer sets:

— OLS 0 infcludes the following layér;

— Lay

er 0, PTL Idx 1;

— OLS 1 infcludes the following layers:

— Lay
— Lay

er 0, PTL Idx.1;
er 1, PTEIdx 2;

— OLS 1 includes the following layers:

eck that the decoder can properly parse and decode the bitstream containing two lay|

and level (PTL) information: Three PTL structures are specified:

s and
Linits.
from
ol.

ers at

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

— Layer 2, PTL Idx 2.

Resolution of each layer:

— Layer O:
— Layer 1:
— Layer 2:

Frame rate:

78

1920x1080 (output), 1920x1080 (coded)
1920x1080 (output), 1920x1280 (coded)
1920x1080 (output), 1920x1280 (coded)
24 fps
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4.6.17.4.6 Testbitstream #REPFMT_A_VIDYO

Specification: All slices are coded as [ and P slices. The REPFMT_A_VIDYO bitstream has two layers; one
representation format syntax structure in the VPS extension is signalled and both layers are associated
with the same representation format syntax structure. The bitstream contains four access units. The
value of the syntax element conformance_window_vps_flag is equal to 1 in the rep_format( ) structure.

Functional stage: Test parsing of representation format syntax structure in the VPS extension.

Purpose: Check that the decoder can properly parse and decode the representation format syntax
structure(s) specified in the VPS extension.

Bitstfeam: REPFMT_A_VIDYO_2.bit

Coding structure: Low delay P

Numbper of access units: 4

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3;

— HTL Idx 2: Scalable Main profile, Main tier, Level 3.1.

Outpjut layer sets: The bitstream contains two output layersets:

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

—+ Layer 0, PTL Idx 1;

—+ Layer 1, PTL Idx 2.

Resolution of each layer:

— Ifayer 0: 960x540 (output), 960x544 (coded)
— Hayer 1: 960x540 foutput), 960x544 (coded)

Fram)e rate: 30.fps

4.6.1[7.4.7 <Test bitstream #REPFMT_B_VIDYO

Specification: All slices are coded as I and P slices. The REPFMT_B_VIDYO bitstream has three layers;
two representation format syntax structures are signalled in the VPS extension. The bitstream contains
four access units. The value of the syntax element conformance_window_vps_flag is equal to 1 in one of
the rep_format( ) structures.

Functional stage: Test parsing of representation format syntax structure in the VPS extension.

Purpose: Check that the decoder can properly parse and decode representation format syntax
structure defined in the VPS extension.

Bitstream: REPFMT_B_VIDYO_2.bit
Coding structure: Low delay P

Number of access units: 4

© ISO/IEC 2018 - All rights reserved 79


https://iecnorm.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23

008-8:2018(E)

Profile, tier and level (PTL) information: Four PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLIdx

— PTL Idx 2: Scalable Main profile, Main tier, Level 3.1;
— PTL Idx 3: Scalable Main profile, Main tier, Level 4.

Output layer sets: The bitstream contains three output layer sets:

— OLS O in,

1: Main profile, Main tier, Level 3;

Ilndestho follawinag lauar:
Terer THrEToTo vy g tery S

— Lay

br 0, PTL Idx 1;

— OLS 1 infcludes the following layers:

— Lay
— Lay

br 0, PTL Idx 1;
er 1, PTL [dx 2;

— OLS 2 infcludes the following layers:

— Lay
— Lay
— Lay
Resolution
— Layer O:
— Layer 1:
— Layer 2:

Frame rates

4.6.17.4.8

br 0, PTL Idx 1;

br 1, PTL Idx 2;

er 2, PTL 1dx 3.

bf each layer:

960x540 (output), 960x544 (coded)
960x540 (output), 960x544 (coded)
1920x1080 (coded)

30 fps

[est bitstream #RERFMT_C_VIDYO

Specificatiagn: All slices are-coded as I and P slices. The REPFMT_C_VIDYO bitstream has three layers;

two represel
four access \
the rep_forn

Functional

at( ) stnyucture.

stage: Test parsing of representation format syntax structure in the VPS extension.

itation format syntax structures are signalled in the VPS extension. The bitstream cortains
nits. The yalue of the syntax element conformance_window_vps_flag is equal to 1 in ¢ne of

Purpose: C
structure sp

ecified in the VPS extension.

Bitstream: REPFMT_C_VIDYO_2.bit

Coding stru

cture: Low delay P

Number of access units: 4

1 41 FRn ) 1 | 1 P - | | dondes £ .
ICTUR UIdU UIT UTLUUCTT  Cd4dll Propcily pdist dIIU UTLUUT TTPITSTILAUIUIT TUTIIIAdU a]l’ltaX

Profile, tier and level (PTL) information: Three PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLIdx

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

80

1: Main profile, Main tier, Level 3;
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Output layer sets: The bitstream contains three output layer sets:

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

CT S 2 includecstho follawing lavorg:
+ro—<HIEHE tHe+e VWIS aYers:
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- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2;

- Layer 2, PTL Idx 2.

Resolution of each layer:

—

ayer 0: 960x540 (output), 960x544 (coded)

—

ayer 1: 1920x1080 (coded)

—

ayer 2: 1920x1080 (coded)

Framje rate: 30 fps

4.6.1[7.4.9 Test bitstream #RESCHANGE_A_VIDYO

Spec
layer
contd
resol

Func

update of picture resolution in the SPS.

Pur
speci

Bitstfeam: RESGHANGE_A_VIDYO_1.bit

Coding structure: Low delay P

Numbper of'access units: 4

Profi

fication: All slices are coded as I and«P ‘slices. The RESCHANGE_A_VIDYO bitstream has three
5; two representation format syntax-Structures are signalled in the VPS extension. The bitstream
ins four access units. The active SPS for Layer 0 signals a resolution that is differ¢nt from the
ition specified in the rep_format( ) structure associated with Layer 0.

tional stage: Test parsing(of representation format syntax structure in the VPS extension and

Wose: Check that the.decoder can properly parse and decode the bitstream when pictute resolution
ied in the SPS is different from picture resolution specified in the VPS.

PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

PTL Idx 1: Main profile, Main tier, Level 3.1;
PTL Idx 2: Scalable Main profile, Main tier, Level 4.
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Output layer sets: The bitstream contains two output layer sets:

— OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.

Resolution pfeachlayer:

— Layer 0:/960x536
— Layer 1:]1920x1080

Frame ratej 30 fps

4.6.17.4.10| Testbitstream #ADAPTRES_A_ERICSSON

Specificatiagn: All slices are coded as I and P slices. The ADAPTRES_A_ERICSSON bitstream corjtains
two layers. At the switch point, the picture at the higher layer is coded as:an IRAP picture with P_SLICEs

using lower layer picture as inter-layer reference for this use case.

Functional gtage: Test adaptive resolution change.

Purpose: Check that the decoder can properly parse and decode the bitstream when skip picturg¢s are

used to code IRAP pictures such that multiple layers are used to effect adaptive resolution change]

Bitstream: ADAPTRES_A_ERICSSON_1.bit
Coding strulcture: Low delay P

Number of gccess units: 30

Profile, tierjand level (PTL) information: Three PTL structures are specified:

— PTL Idx|0: Main profile, Main tier; Level 3.1 (whole bitstream);

— PTL Idx|[1: Main profile, Main tier, Level 3.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level 4.

Output layefr sets: The'bitstream contains three output layer sets:

— OLS 0 infcludes the following layer:

— Layer6;PHEidxt;

— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;

— OLS 2 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;
— Layer 2, PTL Idx 2.

82
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Resolution of each layer:
— Layer 0: 1920x720

— Layer 1: 1920x1080
— Layer 2: 1920x1080

Frame rate: 24 fps

4.6.17.4.11 Testbitstream #SPSREPFMT_A_SONY

Specification: All slices are coded as I, P and B slices. The bitstream has two layers; four zepresentation
format syntax structures are signalled in the VPS extension. The default inferehce|rule of the
reprgsentation format is applied to the layers. In the active SPS of Layer 1, the representatjon format is
updated.

Funcftional stage: Test representation format update in SPS.

Purq{ose: Check that the decoder can properly parse and decode the bitstieam when pictute resolution
specified in the SPS is different from picture resolution specified in the VPS.

Bitstream: SPSREPFMT_A_Sony_2.bit

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 5.1 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 5.1;

— HTL Idx 2: Scalable Main profile, Main tier, Level 5.1.

Outpjut layer sets: The bitstream contains two output layer sets:

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx.1;

- Layer 1, PTL Idx 2.
Resojution of €ach layer: 960x540

Frame rate:24 fps

4.6.17.412 Test bitstream #CONFCROP_A_VIDYO

Specification: All slices are coded as I and P slices. The CONFCROP_A_VIDYO bitstream has two
layers and conformance cropping windows are specified for both the layers in the VPS extension. The
bitstream contains eight access units.

Functional stage: Test conformance cropping window in VPS extension.

Purpose: Check that the decoder can properly parse and decode the bitstream when conformance
cropping windows are specified in the VPS extension, and the output picture is cropped with the right
parameters.

Bitstream: CONFCROP_A _VIDYO_2.bit

Coding structure: Low delay P
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Number of access units: 8

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTL Idx 1: Main profile, Main tier, Level 3.1;

— PTLIdx 2: Scalable Main profile, Main tier, Level 5.

Output layer sets: The bitstream contains two output layer sets:

— OLS 0 ingludes-thefolowinglayer:

— Lay¢r 0, PTL Idx 1;
— OLS 1 infcludes the following layers:
— Layg¢r 0, PTL Idx 1;
— Layer 1, PTL Idx 2.
Resolution pf each layer:
— Layer 0:]960x540 (output), 960x640 (coded)
— Layer 1:]1920x1080 (output), 1920x1280 (coded)

Frame ratej 30 fps

4.6.17.4.13| Testbitstream #CONFCROP_B_VIDYO

Specification: All slices are coded as I and P slices. The CONFCROP_B_VIDYO bitstream hag two
layers and cpnformance cropping windows are specified for both the layers in the VPS extensior]. The
bitstream cqntains eight access units.

Functional gtage: Test conformance cropping window in VPS extension.

Purpose: Cleck that the decoder eanproperly parse and decode the bitstream when conformance
cropping winhdows are specified in the VPS extension, and the output picture is cropped with the|right
parameters.

Bitstream: CONFCROP_B_VIDYO_2.bit

Coding strllcture: Low’delay P

Number of dccess:units: 8

Profile, tierlanid’level (PTL) information: Three PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);
— PTL Idx 1: Main profile, Main tier, Level 3;
— PTL Idx 2: Scalable Main profile, Main tier, Level 4.
Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layers:

— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;
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— Layer 1, PTL Idx 2.

Resolution of each layer:

— L
— L

ayer 0: 720x480 (output), 960x536 (coded)
ayer 1: 1600x900 (output), 1920x1072 (coded)

Frame rate: 30 fps

4.6.17.4.14 Test bitstream #CONFCROP_C_VIDYO

ISO/IEC 23008-8:2018(E)

Specification: All slices are coded as I and P slices. The CONFCROP_C_VIDYO bitstream hagthree layers
nformance cropping windows are specified for all the layers in the VPS extensioh. The bitstream
contgins four access units.

and

Funcfional stage: Test conformance cropping window in VPS extension.

Pur
cropy

parameters.

Bitst
Codil

Num

Profile, tier and level (PTL) information: Four PFL structures are specified:

— H
— K
— H
— H

Output layer sets: The bitstream contains three output layer sets:

— (

ream: CONFCROP_C_VIDYO_3.bit
g structure: Low delay P

ber of access units: 4

TL Idx 1: Main profile, Main tier, Levek3;
TL Idx 2: Scalable Main profile, Main tier, Level 3.1;
TL Idx 3: Scalable Main profile,"Main tier, Level 4.

LS 0 includes the fellowing layer:
- Layer 0, PTL Idx 1;
LS 1 includes the following layers:

- Layer 0, PTL Idx 1;

. layer 1, PTL Idx 2;

TL Idx 0: Main profile, Main tier, Level 3.1 {whole bitstream);

ose: Check that the decoder can properly parse and decode the bitstream when ¢onformance
ing windows are specified in the VPS extension, and the output picture is cropped with the right

— OLS 2 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2;

— Layer 2, PTL Idx 3.

Reso

lution of each layer:

— Layer 0: 720x480 (output), 960x536 (coded)

— Layer 1: 960x540 (output), 1280x720 (coded)

— Layer 2: 1760x900 (output), 19201080 (coded)

© ISO/IEC 2018 - All rights reserved

85


https://iecnorm.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23

Frame rate:

008-8:2018(E)

30 fps

4.6.17.5 Test bitstreams — Offsets and phase adjustments

4.6.17.5.1 Test bitstream #SCREFOFF_A_QCOM

Specification: All slices are coded as I, P and B slices. The SCREFOFF_A_QCOM bitstream has two layers.
The bitstream contains 20 access units. Layer 0 is a direct reference layer of Layer 1.The scaled reference

layer offsets

are signalled such that layers have different resolutions and scaling ratio equal to 1.

Functional stage: Test scaled reference layer offsets.

Purpose: C}leck that the decoder can properly parse the syntax elements related to scaled rete

layer offsets

Bitstream:

in the bitstream and properly decode the bitstream.

BCREFOFF_A_QCOM_1.bit

Coding structure: Random access

Number of 4

Profile, tier

PTL Idx
PTL Idx

PTL Idx

Output laye]

jccess units: 20

and level (PTL) information: Three PTL structures are specifiéd:
0: Main profile, Main tier, Level 3.1 (whole bitstream);

1: Main profile, Main tier, Level 3;

2: Scalable Main profile, Main tier, Level 3.1.

Ir sets: The bitstream contains two output layer sets:

— OLS 0 infcludes the following layer:

Lay

Lay

Lay

Resolution

Layer O:

Layer 1:

Frame rate:

er 0, PTL Idx 1;

OLS 1 infcludes the following layers:

er 0, PTL Idx 1;
er 1, PTL Idx 2.
bf each layer:
400x400
940x540
50Aps

rence

4.6.17.5.2 Test bitstream #REFREGOFF_A_SHARP

Specification: All slices are coded as I, P and B slices. The REFREGOFF_A_SHARP bitstream has two
layers. The bitstream contains nine access units. Layer 0 is a direct reference layer of Layer 1.The
reference region offsets are signalled such that the scaling ratio is equal to 2.

Functional stage: Test reference region offsets in the PPS.

Purpose: Check that the decoder can properly parse the syntax elements related to reference region
offsets in the bitstream and properly decode the bitstream.

Bitstream: REFREGOFF_A_SHARP_1.bit

Coding structure: Random access
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Number of access units: 9

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 4.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

J— CT S OQincludestho follawing lavaor:
+ = tHe-+e VW aYer

—+ Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2.
Resojution of each layer: 1280x800

Framje rate: 30 fps

4.6.17.5.3 Test bitstream #RESPHASE_A_SAMSUNG

Specification: All slices are coded as I, P and B slices/The RESPHASE_A_SAMSUNG bitstream has two
layerp. The bitstream contains 60 access units. Layer0 is a direct reference layer of Layer 1. Non-trivial
resarhpling phase values are signalled.

Functional stage: Test resampling phase.

Purpose: Check that the decoder can properly parse the syntax elements related to resarhpling phase
in the bitstream and properly decode-the bitstream.

Bitstfeam: RESPHASE_A_SAMSUNG_2.bit

Coding structure: Random access

Numbper of access units:»60

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx Qi Main profile, Main tier, Level 4.1 (whole bitstream);

— HTLIdx1: Main profile, Main tier, Level 3.1;

Ftdx 2 Scatabte Matnprofite, Maintters Fevel 41
Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.
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Resolution of each layer:
— Layer 0: 1280x720 (output), 1280x720 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 60 fps

4.6.17.5.4 Test bitstream #0LS_A_NOKIA

Specification: All slices are coded as I and P slices. The OLS_A_NOKIA bitstream has three layers. The
bitstream contains four access units. An additional output layer set is signalled in addition to the three
output layerp sets specified.

Functional $tage: Test additional output layer set.

Purpose: Check that the decoder can properly parse the syntax elements associated)with additional
output layer|sets and properly decode the bitstream.

Bitstream: DLS_A_NOKIA_1.bit
Coding structure: Low delay P
Number of 3ccess units: 4
Profile, tierjand level (PTL) information: Three PTL structures dre specified:
— PTL Idx|0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTL Idx|[1: Main profile, Main tier, Level 3.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level4-
Output layef sets: The bitstream contains four gutput layer sets:
— OLS 0 infcludes the following layer:
— Lay¢r 0, PTL Idx 1;
— OLS 1 infcludes the following layer's:
— Layer 0, PTL Idx 1;
— Layeér 1, PTL Idx 25
— OLS 2 infludes the)following layers:
— Layer 0,(PTL Idx 1;

— LayerHP
— Layer 2, PTL Idx 2;

— OLS 3 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;
— Layer 2, PTL Idx 2.

Resolution of each layer: 1280x720

Frame rate: 24 fps
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4.6.17.5.5 Test bitstream #0LS_B_NOKIA

Specification: All slices are coded as [ and P slices. The OLS_B_NOKIA bitstream has three layers. The
bitstream contains four access units. The value of default_target_output_layer_idc is set equal to 2.

Functional stage: Test non-default output layer sets.

Purpose: Check that the decoder can properly parse the syntax elements associated with explicitly
signalled output layer sets and properly decode the bitstream.

Bitstream: OLS_B_NOKIA_1.bit

Codifgstructurer Low detay P

Numbper of access units: 4

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;

— HTL Idx 2: Scalable Main profile, Main tier, Level 4.

Outpjut layer sets: The bitstream contains three output layer-sefs:

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2;

— QLS 2 includes the following layéps:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2;

- Layer 2, PTLIdx 2.
Resojution of each\layer: 1280x720

Framje rate: 24 fps

4.6.17.5/6 Test bitstream #0LS_C_NOKIA

Specification: All slices are coded as I and P slices. The OLS_C_NOKIA bitstream has four layers. The
bitstream contains four access units. Layers with layer IDs 1 and 2 are not used for inter-layer prediction
in some of the output layer sets, thus making them unnecessary layers for prediction purposes for those
output layer sets.

Functional stage: Test layers not necessary for prediction.

Purpose: Check that the decoder can properly decode the bitstream when layers not necessary for
prediction are part of output layer sets.

Bitstream: OLS_C_NOKIA_1.bit

Coding structure: Low delay P
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Number of access units: 4

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTL Idx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

Output layer sets: The bitstream contains four output layer sets:

— OLS 0 ingludes-thefolowinglayer:

— Lay¢r 0, PTL Idx 1;
— OLS 1 infcludes the following layers:
— Layg¢r 0, PTL Idx 1;
— Layeér 1, PTL Idx 2;
— OLS 2 infcludes the following layers:
— Lay¢r 0, PTL Idx 1;
— Layer 1 (No PTL);
— Layé¢r 2, PTL Idx 2;
— OLS 3 infcludes the following layers:
— Layer 0, PTL Idx 1;
— Layé¢r 1 (No PTL);
— Layer 2 (No PTL);
— Layé¢r 3, PTL Idx 2.
Resolution ¢f each layer: 1280x720

Frame ratej 24 fps

4.6.17.5.7 Test bitstream'#DISFLAG_A_QUALCOMM

two layers. The bitstream contains eight access units. Some of the pictures are marked as discardable
pictures (digcdrdable_flag set equal to 1).

Specificatijn: All slices are coded as I, P and B slices. The DISFLAG_A_QUALCOMM bitstrearn has

Functional stage: Test discardable pictures.

Purpose: Check that the decoder can properly parse the syntax element discardable_flag and properly
decode the bitstream when discardable pictures are present.

Bitstream: DISFLAG_A_QUALCOMM_1.bit

Coding structure: Random access

Number of access units: 8

Profile, tier and level (PTL) information: Three PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
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Output layer sets: The bitstream contains two output layer sets:

PTL Idx 1: Main profile, Main tier, Level 3.1;
PTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:

LasverO-PTI Idx 1
b A e L

ISO/IEC 23008-8:2018(E)

- Layer 1, PTL Idx 2.

Resolution of each layer:

I[fayer 0: 960x540 (output)
[fayer 1: 1920x1080 (output)

Frame rate: 50 fps

4.6.17.6 Test bitstreams — Scaling lists

4.6.1[7.6.1 Test bitstream PPSSLIST_A_SONY

Spec
Each
pps_i

Functional stage: Test inference of PPS scaling list.

fication: All slices are coded as I, P, and B slices. The PPSSLIST_A_SONY bitstream hals two layers.
picture contains one slice. The value of vpsimax_layers_minusl is set equal to 1 and the value of
fer_scaling_list_flag for the enhancementlayer is equal to 1.

Purpose: Check that the decoder can-properly parse the syntax elements associated with inference
of scgling list in the PPS, properly infér the scaling list parameter of one PPS from that of pnother, and
propé¢rly decode the bitstream,

Bitstream: PPSSLIST_A_Sony-2.bit

Profile, tier and level {RTL) information: Three PTL structures are specified:

Output laynr sets: The bitstream contains twag output ]:\ypr sets:

HTL Idx 1»-Main profile, Main tier, Level 4.1;
HTL Idx2: Scalable Main profile, Main tier, Level 4.1.

HTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Resolution of each layer:

Layer 0: 960x540

© ISO/IEC 2018 - All rights reserved
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— Layer 1: 1280x720

4.6.17.6.2 Test bitstream SPSSLIST_A_SONY

Specification: All slices are coded as I, P, and B slices. The SPSSLIST_A_SONY bitstream has two layers.
Each picture contains one slice. The value of vps_max_layers_minus1 is set equal to 1 and the value of
sps_infer_scaling_list_flag for the enhancement layer is equal to 1.

Functional stage: Test inference of SPS scaling list.
Purpose: Check that the decoder can properly parse the syntax elements associated with inference

of scaling listinthe SRS, properly infer the scaling list parameter of one SPSfrom that ofanother, and

properly dedode the bitstream.

Bitstream: $PSSLIST_A_SONY_2.bit
Profile, tier|land level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTL Idx[1: Main profile, Main tier, Level 4.1;
— PTL Idx[2: Scalable Main profile, Main tier, Level 4.1.
Output layef sets: The bitstream contains two output layer sets:
— OLS 0 infcludes the following layer:

— Layer 0, PTL Idx 1;
— OLS 1 infcludes the following layers:

— Laye¢r 0, PTL Idx 1;

— Laye¢r 1, PTL Idx 2.

Resolution
— Layer O:
— Layer 1:

bf each layer:
960x540
1280x720

Frame ratej 24 fps

4.6.17.7 Tept bitstreams — Colour gamut scalability

4.6.17.7.1 Testbitstream #CGS_A_TECHNICOLOR

Specification: All slices are coded as T'and P slices. The CGS_A_TECHNICOLOR bitstream has two lTayers.
The base layer has bit depth equal to 8 and is coded in BT.709 container; the enhancement layer has bit
depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. The value
of cm_octant_depth is set equal to 1 and the value of split_octant_flag is set equal to 1.

Functional stage: Test colour gamut scalability with 8-bit base layer and 10-bit enhancement layer.

Purpose: Check that the decoder can properly decode the bitstream when the colour gamut scalability
is enabled and the base and the enhancement layers have different bit depths.

Bitstream: CGS_A_TECHNICOLOR_1.bit

Number of access units: 1
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Profile, tier and level (PTL) information: Three PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
PTL Idx 1: Main profile, Main tier, Level 4.1;
PTL Idx 2: Scalable Main 10 profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

Resojution of each layer: 1920x1080

Framje rate: 50 fps

4.6.1[7.7.2 Test bitstream #CGS_B_TECHNICOLOR

Specification: All slices are coded as [ and P slices. The CGS_B_TECHNICOLOR bitstream hg
The hase layer has bit depth equal to 8 and is coded in8BT.709 container; the enhancement
depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access un
of cm_octant_depth is set equal to 0.

Func

Purplose: Check that the decoder can properly decode the bitstream when the colour gam
is engbled and the base and the enhancement layers have different bit depths.

Bitstjeam: CGS_B_TECHNICOLOR_TI:bit
Numbper of access units: 1

Profile, tier and level (PTL) information: Three PTL structures are specified:

Outputiayer sets: The bitstream contains two output layer sets:

OLS 0 includes the following layer:

LasverO-PTI Idx 1
b A e L

-8:2018(E)

QLS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2.

HTL Idx 0: Main(profile, Main tier, Level 4.1 (whole bitstream);
HTL Idx 1: Main profile, Main tier, Level 4.1;
HTL Idx-2: Scalable Main 10 profile, Main tier, Level 4.1.

s two layers.
layer has bit
it. The value

tional stage: Test colour gamut scalability-with 8-bit base layer and 10-bit enhancemient layer.

1t scalability

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Resolution of each layer: 1920x1080

Frame rate: 50 fps
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4.6.17.7.3 Test bitstream #CGS_C_TECHNICOLOR

Specification: All slices are coded as I and P slices. The CGS_C_TECHNICOLOR bitstream has two layers.
The base layer has bit depth equal to 10 and is coded in BT.709 container; the enhancement layer has bit
depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. The value
of cm_octant_depth is set equal to 1 and the value of split_octant_flag is set equal to 1.

Functional stage: Test colour gamut scalability with 10-bit base layer and 10-bit enhancement layer.

Purpose: Check that the decoder can properly decode the bitstream when the colour gamut scalability
is enabled and the base and the enhancement layers have the same bit depths.

Bitstream: {GS_C_TECHNICOLOR_1.bit
Number of jccess units: 1
Profile, tierjand level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main 10 profile, Main tier, Level 4.1 (whole bitstream);
— PTL Idx|[1: Main 10 profile, Main tier, Level 4.1;
— PTL Idx[2: Scalable Main 10 profile, Main tier, Level 4.1.
Output layefr sets: The bitstream contains two output layer sets:
— OLS 0 infcludes the following layer:
— Layg¢r 0, PTL Idx 1;
— OLS 1 infcludes the following layers:
— Layer 0, PTL Idx 1;
— Layé¢r 1, PTL Idx 2.
Resolution ¢f each layer: 1920x1080

Frame ratej 50 fps

4.6.17.7.4 Test bitstream #CGS:D_TECHNICOLOR

Specificatiogn: All slices are.coded as I and P slices. The CGS_D_TECHNICOLOR bitstream has two layers.
The base laypr has bit depth’equal to 10 and is coded in BT.709 container; the enhancement layer hias bit
depth equal fto 10 anddscoded in BT.2020 container. The bitstream contains one access unit. The [value
of cm_octan{_depth.is-set equal to 0.

Functional $tage? Test colour gamut scalability with 10-bit base layer and 10-bit enhancement layer.

Purpose: Check that the decoder can properly decode the bitstream when the colour gamut scalability
is enabled and the base and the enhancement layers have the same bit depths.

Bitstream: CGS_D_TECHNICOLOR_1.bit

Number of access units: 1

Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main 10 profile, Main tier, Level 4.1 (whole bitstream);

— PTL Idx 1: Main 10 profile, Main tier, Level 4.1;

— PTL Idx 2: Scalable Main 10 profile, Main tier, Level 4.1.
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Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layer:

— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:

— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.
Resojlution ofeachlayer: 19201080

Framje rate: 50 fps

4.6.17.7.5 Test bitstream #CGS_E_TECHNICOLOR

Specification: All slices are coded as I and P slices. The CGS_E_TECHNICOLORbitstream hds two layers.
The Hase layer has bit depth equal to 8 and is coded in BT.709 container;the enhancement|layer has bit
depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access urlit. The value
of cm|_octant_depth is set equal to 1 and the value of split_octant_flagis set equal to 1.

Functional stage: Test colour gamut scalability with 8-bit hase-layer and 10-bit enhan¢ement layer
together with spatial scalability.

Purplose: Check that the decoder can properly decode thebitstream when the colour gamut|scalability is
enabled, the base and the enhancement layers have different bit depths and scaling ratio is npt equal to 1.

Bitstfeam: CGS_E_TECHNICOLOR_1.bit

Numbper of access units: 1

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tiet)Level 4.1 (whole bitstream);

— HTL Idx 1: Main profile, Maifitier, Level 4.1;

— HTL Idx 2: Scalable Main 10 profile, Main tier, Level 4.1.

Outpput layer sets: The bitstream contains two output layer sets:

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS hincludes the following layers:

— Layer O, PTL Idx 1
— Layer 1, PTL Idx 2.
Resolution of each layer:
— Layer 0: 960x540
— Layer 1: 1920x1080

Frame rate: 60 fps
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4.6.17.7.6 Test bitstream #CGS_F_TECHNICOLOR

Specification: All slices are coded as I and P slices. The CGS_F_TECHNICOLOR bitstream has two layers.
The base layer has bit depth equal to 8 and is coded with BT.709 container; the enhancement layer has
bit depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. The
value of cm_octant_depth is set equal to 0.

Functional stage: Test colour gamut scalability with 8-bit base layer and 10-bit enhancement layer
together with spatial scalability.

Purpose: Check that the decoder can properly decode the bitstream when the colour gamut scalability is

enabled, the

ase and the enhancementlayers have different bit depths and scaling ratio is not equ

to 1.

Bitstream:

CGS_F_TECHNICOLOR_1.bit

Number of access units: 1

Profile, tier

PTL Idx

PTL Idx

PTL Idx

Output laye]

Lay

Lay

Lay

Resolution

Layer 0:

Layer 1:

and level (PTL) information: Three PTL structures are specified:
0: Main profile, Main tier, Level 4.1 (whole bitstream);

1: Main profile, Main tier, Level 4.1;

2: Scalable Main 10 profile, Main tier, Level 4.1.

Ir sets: The bitstream contains two output layer sets:

OLS 0 infcludes the following layer:

br 0, PTL Idx 1;

OLS 1 infcludes the following layers:

br 0, PTL Idx 1;
er 1, PTL Idx 2.
bf each layer:
960x540
1920x1080

Frame ratej 60 fps

4.6.17.7.7 Test bitstream #CGS_G_TECHNICOLOR

Specification:/Allslices are coded as I, P and B slices. The CGS_G_TECHNICOLOR bitstream hap two
layers. The hase‘layer has bit depth equal to 8 and is coded in BT.709 container; the enhancement|layer
has bit depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. The
value of cm_octant_depth is set equal to 1 and the value of split_octant_flag is set equal to 0.

Functional stage: Test colour gamut scalability with 8-bit base layer and 10-bit in enhancement layer
together.

Purpose: Check that the decoder can properly decode the bitstream when the colour gamut scalability
is enabled, the base and the enhancement layers have different bit depths and more than one access
unit is coded.

Bitstream: CGS_G_TECHNICOLOR_1.bit

Number of access units: 2
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Profile, tier and level (PTL) information: Three PTL structures are specified:

PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
PTL Idx 1: Main profile, Main tier, Level 4.1;
PTL Idx 2: Scalable Main 10 profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

OLS 0 includes the following layer:

LasverO-PTI Idx 1
b A e L

-8:2018(E)

QLS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2.

Resojution of each layer: 1920x1080

Framje rate: 50 fps

4.6.1[7.7.8 Test bitstream #CGS_H_TECHNICOLOR

Specification: All slices are coded as I, P and B slices. The"CGS_H_TECHNICOLOR bitstr
layerf. The base layer has bit depth equal to 10 and isécoded with BT.709 container; the €
layer|has bit depth equal to 10 and is coded in BT.2020 container. The bitstream contain
unit. [[he value of cm_octant_depth is set equal te.INand the value of split_octant_flag is sef]

Funcfional stage: Test colour gamut scalabilitywith 10-bit base layer and 10-bit enhancef]

Purplose: Check that the decoder can properly decode the bitstream when the colour gam
is endbled, and the base and the enhancement layers have the same bit depths and more tha
unit is coded.

Bitstream: CGS_H_TECHNICOLOR_1.bit

Numbpber of access units: 2

Profile, tier and level (PTL) information: Three PTL structures are specified:

HTL Idx 0: Main-10 profile, Main tier, Level 4.1 (whole bitstream);
HTL Idx.1: Main 10 profile, Main tier, Level 4.1;
HT Idx 2: Scalable Main 10 profile, Main tier, Level 4.1.

bam has two
nhancement
S one access
equal to 0.

nent layer.

1t scalability
n one access

OutputTayer sets: The bitstream contains two outputlayer sets:

OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;

OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;

— Layer 1, PTL Idx 2.

Resolution of each layer: 1920x1080

Frame rate: 50 fps
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4.6.17.7.9 Test bitstream #CGS_I_TECHNICOLOR

Specification: All slices are coded as I, P and B slices. The CGS_I_TECHNICOLOR bitstream has two
layers. The base layer has bit depth equal to 8 and is coded in BT.709 container; the enhancement layer
has bit depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. The
value of cm_octant_depth is set equal to 1 and the value of split_octant_flag is set equal to 0. The two
layers have different picture resolutions.

Functional stage: Test colour gamut scalability with 8-bit base layer and 10-bit enhancement layer
together with spatial scalability.

Purpose: Che at the decode ecode the . s alability
is enabled, tlhe base and the enhancement layers have different bit depths scaling ratlo is not equal to 1,
and more than one access unit is coded.
Bitstream: CGS_I_TECHNICOLOR_1.bit
Number of gccess units: 2
Profile, tierjand level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTL Idx[1: Main profile, Main tier, Level 4.1;
— PTL Idx[2: Scalable Main 10 profile, Main tier, Level 4.1.
Output layef sets: The bitstream contains two output layer sets:
— OLS 0 infcludes the following layer:
— Lay¢r 0, PTL Idx 1;

— OLS 1 infcludes the following layers:

— Layer 0, PTL Idx 1;

— Lay
Resolution
— Layer O:
— Layer 1:

Frame rate:

pf each layer:
960x540
1920x1080
60 fps

er 1, PTL Idx 2.

4.6.17.8 Tepstdbitstreams — Additional extensibility

4.6.17.8.1 Test bitstream #PSEXT_A_VIDYO

Specification: All slices are coded as I, P and B slices. The PSEXT_A_VIDYO bitstream has two layers.
The bitstream contains four access units. The value of pps_extension_6bits is set equal to 0x5 for both
layers, and the value of sps_extension_6bits is set equal to 0 and 0x63 for the base and enhancement
layers, respectively.

Functional stage: Test additional extensions of SPS and PPS.

Purpose: Check that the decoder can properly parse the PPS and SPS when the value of sps_
extension_6bits and pps_extension_6bits are not equal to 0.

Bitstream: PSEXT_A_VIDYO_2.bit
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Coding structure: Low delay P
Number of access units: 4
Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 3.1.

Outputlayer sets: The bitstream containstwoout

putlaver cotg:
Pereicy ST

— (LS 0 includes the following layer:

- Layer 0, PTL Idx 1;

— QLS 1 includes the following layers:

- Layer 0, PTL Idx 1;

- Layer 1, PTL Idx 2.
Resojution of each layer: 1280x720

Framje rate: 30 fps

4.6.1[7.8.2 Test bitstream #LAYERID63_A_HHI

Specification: All slices are coded as I, P and B slicés. The LAYERID63_A_HHI bitstream has two layer.
The bitstream contains ten access units. Random bits are added to fill the payload of NAL units that
have Jayer ID equal to 63.

Funcftional stage: Test nuh_layer_id value of 63.

Purpose: Check that the decoderean properly parse NAL units when the value of nuh_layer_id is
equal to 63.

Bitstream: LAYERID63_A_HHI _1.bit

Numbper of access units:10
4.6.1]7.9 Test bitstreams — Picture order count

4.6.1[7.9.1 <Test bitstream #POC_A_ERICSSON

Specification: All slices are coded as I and P slices. The POC_A_ERICSSON bitstream hag two layers.
The bitstream contains nine access units. The value of poc_reset_idc is set equal to 2 and the value of
vps_poc_lsb_aligned_flag is set equal to 1, thus resetting the POC of the pictures.

Functional stage: Test unaligned POC and POC reset.

Purpose: Check that the decoder can properly decode when the POC is reset.
Bitstream: POC_A_Ericsoon_1.bit

Coding structure: Low delay P

Number of access units: 9
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Profile, tier and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTL Idx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

Output layer sets: The bitstream contains two output layer sets:

— OLS 0 includes the following layer:

— LayerO-RTL1dx1;

— OLS 1 infludes the following layers:
— Layg¢r 0, PTL Idx 1;
— Laye¢r 1, PTL Idx 2.
Resolution ¢f each layer: 1280x720
— Layer 0:)1280x720
— Layer 1:/1920x1080

Frame ratej 24 fps

4.6.17.9.2 Test bitstream #POC_B_ERICSSON

Specificatitll:l: All slices are coded as I and P slices. The-POC_B_ERICSSON bitstream has two 13
contains ten access units. The value of.poc_reset_idc is set equal 1 and the value o
poc_lsb_alighed_flag is set equal to 0, thus resetting'the MSB of the POC of the pictures.

The bitstrea

Functional stage: Test reset of POC MSBs.

Purpose: Check that the decoder can properly decode when the POC MSBs are reset.

Bitstream: POC_B_Ericsson_1.bit

Coding strujcture: Low delay P

Number ochcess units: 10

Profile, tierland level (PTL) information: Three PTL structures are specified:
— PTL Idx|0: Mainprofile, Main tier, Level 3.1 (whole bitstream);

— PTL Idx[l:"Main profile, Main tier, Level 3.1;

Lyers.
F vps_

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.
Output layer sets: The bitstream contains two output layer sets:
— OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;
— OLS 1 includes the following layers:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.
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Resolution of each layer: 1280x720

— Layer 0: 1280x720

— Layer 1: 1920x1080

Frame rate: 24 fps

4.6.1

4.6.1

Spec
layer
pictu

Funcftional stage: Test hybrid scalability.

Purpose: Check that the decoder can properly decode when the base layeris externally |

thee

Bitstfeam: HYBRID_A_QUALCOMM_1.bit

Coding structure: Random access

Num

Profile, tier and level (PTL) information: Three PTL structures are specified:
— HTL Idx 0: Main profile, Main tier, Level 4.1 (whble bitstream);

— HTL Idx 1: Main profile, Main tier, Level 3.1;

— HTL Idx 2: Scalable Main profile, Maintier, Level 4.1.

Outpput layer sets: The bitstream contains two output layer sets:

— (LS 0 (externally provided);

— QLS 1 includes the following layer:

Reso

|
-

— layer;1: 1920x1080 (output), 1920x1280 (coded)

7.10 Test bitstreams — Base layer type

7.10.1 Test bitstream #HYBRID_A_QUALCOMM

-8:2018(E)

fication: All slices are coded as P and B slices. The HYBRID_A_QUALCOMM bitstrd
5, but only the enhancement layer is present in the coded bitstream and the décode
res are expected to be provided externally. The bitstream contains 15 access units.

hhancement layer predicts from the base layer (hybrid scalability):

ber of access units: 15

- Layer 1, PTL-dx 2
Jution of eachlayer:

ayer 051280x720 (output), 1280x720 (coded)

tam has two
d base layer

rovided and

Frame rate: 30 fps

4.6.1

7.10.2 Test bitstream #INBLD_A_NOKIA

Specification: All slices are coded as I or P slices. The INBLD_A_NOKIA bitstream has two layers with
layer ID values 2 and 3. Layer with Layer ID value 2 is an independent non-base layer. The layers with

layer

ID value 0 and 1 are not present in the bitstream.

Functional stage: Test independent non-base layer decoding.

Purpose: Check that the decoder can properly decode the bitstream that does not have a layer with

layer

ID equal to 0 and is indicated to be an independent non-base layer.

Bitstream: INBLD_A_NOKIA_2.bit
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