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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commis

sion) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

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

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

work. |

the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC

The pro
describg
the diffe

editoria

Attention is drawn to the possibility that some of the elements of this document mdy be the subjedt
of patenjt rights. ISO and IEC shall not be held responsible for identifying any“or all such paterit
rights. Details of any patent rights identified during the development of the.decument will be in the

Introdu

For an
express
World T

URL: www.iso.org/iso/foreword.html.

JTC 1.

cedures used to develop this document and those intended for its further maintenangé are
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fqr
rent types of document should be noted. This document was drafted in accordauce with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

tion and/or on the ISO list of patent declarations received (see wwwriso.org/patents).

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

bxplanation on the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about ISO's adherence to t
Fade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followi

This ddcument was prepared by Technical Committee ISO/IEC JTC 1, Information technolog},

Subcom

with ITU-T. A technically aligned twin text is published as ITU-T H.265.1.

This sedond edition cancels and replaces:the first edition (ISO/IEC ISO/IEC 23008-8:2015), which ha
been tedhnically revised.

The maipn changes compared to the-previous edition are as follows:

— add
— add
— add
Alist of

mittee SC 29, Coding of audio, picture, multimedia and hypermedia information, in collaboratiop

[72)

tion of conformance testing for Multiview Main and 3D Main profiles;
tion of conformarnce‘testing for Format Range Extensions profiles;
tion of confermance testing for Scalable profiles.

hl] partsdn)the ISO/IEC 23008 series can be found on the ISO website.
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Information technology — High efficiency coding and
media delivery in heterogeneous environments —

Part 8:
C e .

1 Scope

—

his document specifies a set of tests and procedures designed to indicate Wwhether enc
decoders meet the normative requirements specified in Rec. ITU-T H.265 | ISO/AEC 23008-2.

NOTE The conformance bitstreams identified within the text are available @tyhttp://standards.is

ders or

p.org/iso

-1ec/23008/-8/ed-2/en.

2 Normative references

—

he following documents are referred to in the text in such{a way that some or all of their
onstitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced-document (including any amendments)

Q

owl

ec. ITU-T H.265 | ISO/IEC 23008-2:2017, Information technology — High efficiency video co
nedia delivery in heterogeneous environment — Pdrt 2: High Efficiency Video Coding

=

Hec. ITU-T H.265.2 | ISO/IEC 23008-5, Inforniation technology — High efficiency video coding ai
elivery in heterogeneous environment — Part 2: High Efficiency Video Coding Reference Software

S

3 Terms, definitions, abbreviated terms and conventions

Hor the purposes of this document, the terms, definitions, abbreviated terms and conventions
Rec. ITU-T H.265 | ISO/IEC23008-2 and the following apply.

I50 and [EC maintain terminological databases for use in standardization at the following add

— 1EC Electropedida? available at http://www.electropedia.org/

- ISO Online’browsing platform: available at https://www.iso.org/obp

N |
itstream
equence of bits, in the form of a NAL unit stream or a byte stream, that forms the represen

(720wl V]

content
lies. For
applies.
ling and

vd media

given in

esSes:

Fation of

ded 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.

© ISO/IEC 2018 - All rights reserved
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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
referenge software decoder
decodinp software required for this document

Note 1 tq entry: For this document, the reference software decoder is provided in Rec. ITU-T H265.2 | ISO/IEC
23008-5,

3.5
referenge software encoder
encoding software required for this document

(@)

Note 1 tq entry: For this document, the reference software encoder is provided\in’Rec. ITU-T H.265.2 | ISO/IE
23008-5,

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

4.1 General

The follpwing clauses specify normative tests for vetifying conformance of video bitstreams as well
as decoglers. Those normative tests make use of \tést data (bitstream test suites) provided at httyp:
//standdrds.iso.org/iso-iec/23008/-8/ed-2/en and the reference software decoder specified in Reg¢.
ITU-T HJ265.2 | ISO/IEC 23008-5.

4.2 Bitstream conformance

Bitstream conformance for Rec. ITH<T'H.265 | ISO/IEC 23008-2 is specified by ISO/IEC 23008-2:2017, C.4.

4.3 Decoder conformanice

Decoder| conformance forRec. ITU-T H.265 | ISO/IEC 23008-2 is specified by ISO/IEC 23008-2:2017, C.}.

4.4 Procedure.totest bitstreams

A bitstr¢am that claims conformance with Rec. ITU-T H.265 | ISO/IEC 23008-2 shall pass the followinig
normatiye-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 extrag¢t all the
syntax elements and other values derived from those syntactic elements and used by the“decoding
rocess specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

50/IEC 23008-2 in order to verify bitstream correctness. Many tests can be-performed on syntax

B

A verifier may not necessarily perform all stages of the decoding process specified in-Rec. ITU-T H.265 |
I

glements in a state prior to their use in some processing stages.

4.5 Procedure to test decoder conformance

o

.5.1 Conformance bitstreams

bitstream has values of general_profile_idc, general_tier_flag;”and general_level_idc corresponding
b a set of specified constraints on a bitstream for which 4 decoder conforming to a specified profile,
er, and level is required in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, Annex A to properly perform the
ecoding process.

Q. ot o

NS

.5.2 Contents of the bitstream file

—

he conformance bitstreams are provided;abhttp://standards.iso.org/iso-iec/23008/-8/ed-2/en. The
bllowing information is included in a single*zipped file for each such bitstream.

-

-+ bitstream;
—+ decoded pictures or hashes of.decoded pictures (may not be present);
~+ short description of the-bitstream;

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

]

h cases where thée.decoded pictures or hashes of decoded pictures are not available, the rgference
pftware decoder—shall be used to generate the necessary reference decoded pictures from the
itstream.

o0

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


http://standards.iso.org/iso-iec/23008/-8/ed-2
https://standardsiso.com/api/?name=33c41946e3c54e061c4bf65c5daa560b

ISO/IEC 23008-8:2018(E)

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
recommendation necified in Re T H 26 0 008- hat are not an integral pa of that

document. This clause discusses some of these recommendations.

It is re¢ommended that a conforming decoder be able to resume the decoding process @s-soop
as possiple after the loss or corruption of part of a bitstream. In most cases it is possible %o resumje
decoding at the next start code or slice header. It is recommended that a conforming decoder be able tp
perform| concealment for the coding tree blocks or video packets for which all the coded-data has nd
been redeived.

—

4.5.5 Btatic tests for output order conformance

Static tests of a video decoder require testing of the decoded samples. This clause explains how this
test can|be accomplished when the decoded samples at the output of the decoding process are availablé.
It may rjot be possible to perform this type of test with a production-decoder (due to the lack of ap
approprijate accessible interface in the design at which to perform£he test). In that case this test should
be perfgrmed by the manufacturer during the design and development phase. Static tests are used fdr
testing the decoding process. The test will check that the values'of the samples decoded by the decoddr
under tgst shall be identical to the values of the samples decoded by the reference decoder. When a hash
of the values of the samples of the decoded pictures is attached to the bitstream file, a corresponding
hash op¢ration performed on the values of the samples.of the decoded pictures produced by the decoddr
under tgst shall produce the same results.

4.5.6 Pynamic tests for output timing conformance

Dynamif tests 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 AnneXx'C, and to verify that the HRD models (as specified by the CPB and
DPB specification in Rec. ITU-T H{265 | ISO/IEC 23008-2:2017, Annex C) are not violated when the bits
of the bitstream are delivered.atthe proper rate.

The dyramic test is ofteneasier to perform on a complete decoding system, which may include p
systems| decoder, a videa/decoder and a display process. It may be possible to record the output qf
the displlay process @nd’to check that display order and timing of decoded pictures are correct at thie
output df the display-process. However, since the display process is not within the normative scope af
Rec. ITY-T H.26544S0O/IEC 23008-2, there may be cases where the output of the display process differ]
in timing or, value even though the video decoder is conforming. In this case, the output of the vide
decoder|itself (before the display process) would need to be captured in order to perform the dynam
tests onlthe video decode n pnarti ar the output order and timing of the decoded pi = hall b

correct.

P 0 O wn

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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— cbr_flag shall be inferred to be equal to 0;

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

corresponding table of subclause 6.7, where the bitstream is listed. If this is missing, then
rate of either 25 or 30 000 + 1 001 can be inferred;

a frame

— 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;

— Thebitrate of the bitstream shall be inferred to be equal to the maximum value for the level specified

m Rec. I'TU-T"H.Z65 | ISU/IEC 250006-2:2017/, Table A-1;

1 CPBand DPB sizes shall be inferred to be equal to the maximum value for the level spegcifie
ITU-T H.265 | ISO/IEC 23008-2:2017, Table A-1.

With the above inferences, the HRD shall be operated as follows.

4+ The CPB is filled starting at time t = 0, until it is full, before removal ofthe first access u
means that the nal_initial_cpb_removal_delay shall be inferred to be €qual to the total CH
size divided by the bit rate divided by 90 000 (rounded downwards)«and nal_initial_cpb_
offset shall be inferred to be equal to zero.

—+ The first access unitis removed at time t = nal_initial_cpb_removal_delay + 90 000 and suh
in_tick).

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

N

.5.7 Decoder conformance test of a particularprofile, tier, and level

h order for a decoder of a particular profile, tier, and level to claim output order conformanc
[U-T H.265 | ISO/IEC 23008-2 as specified*by this document, the decoder shall successfully
tatic test specified in subclause 6.5.5 with all the bitstreams of the normative test suite sped
esting decoders of this particular profilé, tier, and level combination.

=+ N = —

h order for a decoder of a partic(ilar profile, tier, and level to claim output timing conformanc
[U-T H.265 | ISO/IEC 23008-2 as specified by this document, the decoder shall successfully p
he static test specified in sith¢lause 6.5.5 and the dynamic test specified in subclause 6.5.6 wit
itstreams of the normative’test suite specified for testing decoders of this particular profile,
evel. Tables 1 through-6:specify the normative test suites for each profile, tier, and level com}
he test suite for a particular profile, tier, and level combination is the list of bitstreams that are
Pith an 'X' in thecolumn corresponding to that profile, tier, and level combination. In the colun
er', 'X" indicate the bitstream is for Main tier. A decoder conformed to Main tier shall be c3
ecoding the specified bitstreams, among the testing profile-level combination, indicated by 'X'
er' column'in Table 1. A decoder conformed to High tier shall be capable of decoding all the 3
itstreams, among the testing profile-level combination, in Table 1.

oo Q o < 0 =/ 5 oF — ==

d in Rec.

nit. This
B buffer
emoval_

sequent

access units are removed at intervals based on the frame distance, i.e. (90 000 + vui_numn_units_

b to Rec.
pass the
ified for

e to Rec.
ass both
h all the
tier, and
bination.
marked
hn 'Main
pable of
at 'Main
pecified

e of the

X'cindicates that the bitstream is designed to test both the dynamic and static conformang

|
CLUUCT.
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
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 deco

specific

ding 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 spe
Table 1.
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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. ITIL-T H265 | ISQ/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 decodgr
that corfforms to some format range extensions profiles is also required to be capable of decodi:E

bitstreams that conform to particular other profiles. Thus, in addition to the specified bitstreams i
Table 4, ja decoder that conforms to a format range extensions profile shall also be capable ofidecodi

the bitsireams specified in Table 1 that conform to the decoding requirements specified for’the formgt
range ejtensions profile in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, A.3.5.

A decoder that conforms to the High Throughput 4:4:4 16 Intra profile (as specifiedin Rec. ITU-T H.265
ISO/IEC[23008-2:2017, A.3.6) at specific level shall be capable of decoding the specified bitstreams ip
Table 4.

A decoder that conforms to a list of profile, tier, level, INBLD capability giladruplets such that one
the quaglruplets corresponds to a profile indication of Scalable Majn(r Scalable Main 10 profile (4
specifiefl in Rec. ITU-T H.265 | ISO/IEC 23008-2:2017, H.11.1.1) at'specific level, shall be capable (
decoding the specified bitstreams in Table 5. A decoder that conforms to a list of profile, tier, level
INBLD dapability quadruplets such that one of the quadruplets. corresponds to a profile indication ¢
Scalable{Main or Scalable Main 10 profile at specific level shalldlso be capable of decoding the specifie
bitstreams in Table 1.

= A —n

-

= =

=)

A decoder that conforms to a list of profile, tier, level; INBLD capability quadruplets such that one ¢
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"29.97" shlleirrd snppriation of an exact Valu of 30 0 1 001 ad th Vle
"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 m
CU sizes.

4.6.2.2 Test bitstreams #STRUCT_B

aximum

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.

Rurpose: Check that the decoder can properly decode I, P and B slices with various CTU andhy
(U sizes.

4.6.3 Testbitstreams — Intra coding

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

pecification: All slices are coded as I slices. Each picture contains one slice,JAll intra predictio
(B5 modes for each of luma 32x32, luma 16x16, luma 8x8, luma 4x4, chféma 16x16, chroma
roma 4x4, for a total 245 modes) are used. The IPRED_B bitstream)contains only one pict
nforms to the Main Still Picture profile.

unctional stage: Test the reconstruction process of I slices.

urpose: Check that the decoder can properly decode I slices with all intra prediction modes.

.6.3.2 Test bitstreams #CIP_A

pecification: The bitstream contains one I slice'and one B slice, using one slice per picture. B
nd the deblocking filter are disabled.

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

]

with unavailable samples for intra prediction.

4.6.3.3 Test bitstreams#CIP_B

pecification: The bitstream contains an I-picture and 4 P-pictures. Each picture contains
slice. constrained_intsa_pred_flag is equal to 1.

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

inimum

n modes
8x8 and
ure, and

oth SAO

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

bnly one

urpose: Check that the decoder can properly decode slices of coded pictures containing imtra TUs

ith unavailable samples for intra prediction.

.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 tolany value permitted by the standard (i.e. 1, 2, 3, 4, 5).

4.6.4.2 | Test bitstreams #MERGE_B

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice.five_minug_
max_num_merge_cand is set equal to 3.

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

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

[72)

4.6.4.3 | Test bitstreams #MERGE_C

Specifidation: All slices are coded as I or B slices. Each picturé) contains only one slice. five_minug_
max_nufn_merge_cand is set equal to 2.

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

[72)

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

4.6.4.4 | Test bitstreams #MERGE_D

Specifidation: All slices are coded as [(01"B slices. Each picture contains only one slice. five_minug_
max_num_merge_cand is set equal tq 1.

Functiopal stage: Test the reconstpuction process of motion vector prediction.

Purpose: Check that the decader can properly decode with the maximum number of merging candidate
equal tolany value permitted’by the standard (i.e. 1, 2, 3, 4, 5).

[72)

4.6.4.5 | Test bitstreams #MERGE_E

Specifidation: All/slices are coded as I or B slices. Each picture contains only one slice. five_minug_
max_num_megsge_cand is set equal to 0.

Functionalstage: 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://standardsiso.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

pecification: All slices are coded as I or B slices. Each picture contains only one slice. log2-parallel
merge_level_minus2 is set equal to 0.

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

lnw]

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

(%)

4.6.4.9 Testbitstreams #PMERGE_B

Ypecification: All slices are coded as I or B slices. Each picture contains only one slice. log2_parallel_
merge_level_minus2 is set equal to 1.

Hunctional stage: Test the reconstruction process of motignwector prediction.

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

4.6.4.10 Test bitstreams #PMERGE_C

Specification: All slices are coded as [ or B:slices. Each picture contains only one slice. log2_parallel _
merge_level_minus2 is set equal to 2.

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

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

4.6.4.11 Test bitstreams #PMERGE_D

Ypecification: Allslices are coded as I or B slices. Each picture contains only one slice. log2_parallel_
merge_level_minus2 is set equal to 3.

HRunctional\stage: Test the reconstruction process of motion vector prediction.

Rurpose: Check that the decoder can properly decode the parallel merge level values permittdd 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 sam§ inter_pred_idc and ref_idx_I0).

4.6.4.14 Test bitstreams #AMVP_B

Specifidation: All slices are coded as [ or B slices. Each picture contains only one slice. Multipl¢ referend
picturegare used. For some slices, num_ref_idx_l0_default_active_minus1 is equal to 3 agd:um_ref_idx_
active_operride_flag is equal to 0. For other B slices, num_ref idx_l10_default_active_minus1 is equal to ]
num_ref idx_11_default_active_minus1 is equal to 1 and num_ref_idx_active_override_ ‘flag is equal to (.

[¢)

-

Functiopal stage: Test the reconstruction process of motion vector prediction,

Purpose: Check that the decoder can properly decode when motion vector scaling is not needed fdr
spatial rhotion vector prediction candidate generation.

4.6.4.15 Test bitstreams #AMVP_C
Specifidation: All slices are coded as I or P slices. Each picturecontains only one slice.

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

-

Purpose: Check that the decoder can properly decode when motion vector scaling is not needed fqr
spatial rhotion vector prediction candidate generation.

4.6.4.14 Test bitstreams #TMVP_A

(=}

Specifidation: Each picture contains\enly one slice. slice_temporal_mvp_enabled_flag is set equal to
for pictyres 0 to 8 and 1 for pictures 9 to 16.

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

Purposp: Check that theydecoder can properly decode for different slice_temporal_mvp_enabled_
flag valyes.

4.6.4.17 Test bitstreams #MVDL1ZERO_A

Specifidation: The bitstream contains multiple B slices per picture. Randomized on and off switchi
of the mpdZ11_zero_flag is included for multiple B slices. nIg

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.

urpose: Check that the decoder can properly decode motion vectors pointing to the padded edge
gions of a picture.

.6.4.20 Test bitstreams #WP_A

pecification: All slices are coded as I or P slices. Each picture contains only one'stice. weightdd_pred_
ag is equal to 1. Plural reference indices are assigned to each reference picture-

—

Hunctional stage: Weighted sample prediction process for P slices with glural reference indicsgs.

]

urpose: Check that the decoder can properly decode weighted sample prediction for P slites with
glural reference indices.

4.6.4.21 Test bitstreams #WP_B

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice. weighted_
dred_flag is equal to 1 and weighted_bipred_flag is €qual to 1. Plural reference indices are asgigned to
each reference picture.

Hunctional stage: Weighted sample predictionprocess for P and B slices with plural reference|indices.

]

urpose: Check that the decoder can properly decode weighted sample prediction for P and| B slices
Uith plural reference indices.

<

4.6.5 Testbitstreams — Transform and quantization

4.6.5.1 Test bitstreams#RQT_A

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

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

]

urpose: Chéck that the decoder can properly decode slices with residual quadtree with intra gnd inter
epth equal to 0.

(oW

4.65.2 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.

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

Purpose: Check that the decoder properly decodes slices with residual quadtree with intra and-intgr
depth equal to 3.

4.6.5.5 | Test bitstreams #RQT_E

Specifidation: All slices are coded as I or B slices. Each picture contains only one slicemax_transform_
hierarchy_depth_inter and max_transform_hierarchy_depth_intra are both set equadl to 4.

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

Purpose: Check that the decoder properly decodes slices with residual,quadtree with intra and intdr
depth equal to 4.

4.6.5.6 | Test bitstreams #RQT_F

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. max_transform_
hierarchy_depth_inter is set equal to 2 and max_transform’ hierarchy_depth_intra is set equal to 0.

Functional stage: Test the reconstruction process dfslices with residual quadtree.

Purpose: Check that the decoder properly deeodes slices with residual quadtree with different inty
and intefr depths.

[s9)

4.6.5.7 | Test bitstreams #RQT_G

Specifidation: All slices are coded as'I or B slices. Each picture contains only one slice. max_transform_
hierarchy_depth_inter is set equalto 0 and max_transform_hierarchy_depth_intra is set equal to 2.

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

Purpose: Check that-fhe decoder properly decodes slices with residual quadtree with different inty
and intefr depths.

(Y]

4.6.5.8 | Testbitstreams #TUSIZE_A

Specifidation: All slices are coded as I or P slices. Each picture contains only one slice. log2_min_lumg_
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 size 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.

1.6.5.10 Test bitstreams #DELTAQP_B

pecification: All slices are coded as I, P or B slices. Each picture contains more thamone sl|ice. The
maximum luma CB size is equal to 64x64 and the minimum luma CB size is equal to 8%8."CuQp|DeltaVal
i set randomly from -26 to 25. slice_cb_qp_offset and slice_cr_qp_offset are set randegmly from|-4 to 4.

Hunctional stage: Test the reconstruction process of slices with nonzero valuésof CuQpDeltaVfal.

Hurpose: Check that the decoder properly handles various combination ofichroma QP offset.

4.6.5.11 Test bitstreams #DELTAQP_C

Specification: All slices are coded as I or B slices. Each pictureccontains only one slice. The maximum
lima CB size is equal to 64x64 and the minimum luma CB siz€é.s equal to 8x8. diff_cu_qp_delta |depth is
set randomly to values in the range of 0 to 3. CuQpDeltaVaklis,set randomly from -26 to 25. In sqme TUs,
the cbfLuma or cbfChroma is equal to 0.

HRunctional stage: Test the reconstruction process pf slices with nonzero values of CuQpDeltaVjal.

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

4.6.5.12 Test bitstreams #INITQP_A
Ypecification: All slices are coded as-Itor B slices. The value of init_qp_minus26 is set from -26|to 25.
HRunctional stage: Test QP initialization based on init_qp_minus26.

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

4.6.5.13 Test bitstreams #SLIST_A

Specification: All-slices are coded as I or B slices. Each picture contains one slice. One SPS apd more
than one PPSare’included. The SPS includes scaling list data. One of the PPSs does not includ¢ scaling
list data. Inyether PPSs, different scaling lists data is included. In each picture, the PPS is ovyerriden.
scaling_liSt)enabled_flag is set equal to 1.

HRunctional stage: Test the reconstruction process of scaling list. Tests switching of scaling lisft data in
pS 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 cr‘n]ing list data _Qne of the PPSs does natinclud
scaling |ist data. In other PPSs, different scaling lists data is included. In each picture, the PPSHis
overridgn. scaling_list_enabled_flag is set equal to 1.

[

Functioral stage: Test the reconstruction process of scaling list. Tests switching of default §caling lis
and scalfing list in PPS.

(s

Purpose: Check that the decoder can properly decode slices of coded frames with scaling list, differer]
coding modes of the scaling list, when no scaling list data is present and switching-of default scaling lis
and scaliing list data in PPS occurs.

[

4.6.5.14 Test bitstreams #SLIST_D

Specifidation: All slices are coded as I or B slices. Each picture contains more than one slice. More
than on¢ 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 override. scaling_list_enabled_flag is set equal to 0 or 1.

Functiopal stage: Test the reconstruction process of scaling list. Tests switching of scaling list off,
default 4caling list and scaling list in parameter sets.

—

Purpose: Check that the decoder can properly decodé slices of coded frames with scaling list, differer]
coding hodes of scaling list and when there are multiple SPSs and PPSs.

4.6.6 [lestbitstreams — Deblocking filter

4.6.6.1 | Test bitstreams #DBLK_A

D

Specifidation: All slices are coded as I, P or B slices. Each picture contains more than one slice. Mor
than ong PPS is used. QP is Sét'randomly to values in the range of 22 to 51. pps_beta_offset_div2 i
randoml]y set in each picturefrom -6 to 6. slice_beta_offset_div2 and slice_tc_offset_div2 are randomly
set in ealch slice from -6%06.

v

Functiopal stage: Test the deblocking filter process.

Purpose: Cheek'that the decoder can properly decode slices with various combinations of deblockinjg
filter control parameters.

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.

.6.6.4 Test bitstreams #DBLK_D

pecification: All slices are coded as I or B slices. Each picture contains more than ©ne slice fand tile.
slice_loop_filter_across_slices_enabled_flag is set equal to 0 and loop_filter_across_tiles_enabled_flag is
set equal to 1.

unctional stage: Test the deblocking filter process.

urpose: Check that the decoder can properly decode with the deblocking filter being enabled and
isabled at slice and tile boundaries.

.6.6.5 Test bitstreams #DBLK_E

pecification: All slices are coded as I or B slices. Each pictiire contains more than one slice fand tile.
slice_loop_filter_across_slices_enabled_flag is set equal.tol and loop_filter_across_tiles_enableld_flag is
set equal to 0.

unctional stage: Test the deblocking filter procgss:

urpose: Check that the decoder can properly decode with the deblocking filter being enabled and
isabled at slice and tile boundaries.

.6.6.6 Test bitstreams #DBLK_F

pecification: All slices are coded as I or B slices. Each picture contains more than one slice fand tile.
slice_loop_filter_across_slices\enabled_flag is set equal to 0 and loop_filter_across_tiles_enableld_flag is
set equal to 1.

unctional stage: Testthe deblocking filter process.

urpose: Check that the decoder can properly decode with the deblocking filter being enabled and
isabled at sliee.and tile boundaries.

.6.6.7 ‘Test bitstreams #DBLK_G

pecification: All slices are coded as I or B slices. Each picture contains more than one slice [and tile.
slice) loop_filter_across_slices_enabled_flag is set equal to 1 and loop_filter_across_tiles_enableld_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

4.6.7.1

Test bitstreams — Sample adaptive offset

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.

Purpos

4.6.7.2

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

more th
Functio

Purpos

and/or JAO for chroma per slice.

4.6.7.3

Specifidation: All slices are coded as I or P slices. Each picture contains only one slice. All SAO offsg
values it[’this bitstream have maximum allowed magnitude 7 andrandom sign.

Functio|

Purpos

4.6.7.4

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

in this b
Functio

Purpos

4.6.7.5

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. A set of SA
parameters is associated with each CTB for all frames, therefore no SAO merge flags (up or left) ar
used. Only the ban@effset SAO type is used and the four SAO offset values are set equal to =7 or 7 in

random

Functio|

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

Test bitstreams #SAO_B

hn one tile. slice_sao_luma_flag and slice_sao_chroma_flag are randomly set equalto 0 or 1.
nal stage: Test the reconstruction process of sample adaptive offset.

p: Check that the decoder can properly decode with tiles and randomly enabled SAO for lumf

Test bitstreams #SA0_C

(s

al stage: Test the reconstruction process of sampleadaptive offset.

p: Check that the decoder can properly decode with maximum SAO offset values.

Test bitstreams #SAO_D

[72)

Estream have random values in thexange -7..7.
al stage: Test the reconstruction process of sample adaptive offset.

p: Check that the decoder €an properly decode with random SAO offset values.

Test bitstreams #SAO_E

[N

way. Theluma CTB size is set equal to 16x16.

al‘'stage: Tests loading of maximum SAO information at CTB level and frame.

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

Functio

nal 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.

16
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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.

.6.7.8 Test bitstreams #SAO_H

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

Hunctional stage: Test the SAO decoding process with different diagonal neighbpur availabilit}.

]

urpose: Check that, when slice_loop_filter_across_slices_enabled_flag jis'sét to zero, the decopder can
roperly apply the SAO filter in CTU corners regardless of whether diagénally neighbouring (TUs are
available or not.

o}

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 bjtstream
ihcludes 1) non-rectangular shaped slices and 2) the minimum size of a CTU is used, which for| chroma
fdlanes takes the value of 8x8 and exactly coincides withra block that is used for deblocking.

Hunctional stage: Test the SAO decoding procesgWwith various coding parameter settings.

Hurpose: Check that that the decoder can properly decode loop filtering on slice boundaries.

4.6.7.10 Test bitstreams # SAODBLK'B

Specification: All slices are codedvas I or P slices. Each picture contains both tiles and slices. The
hitstream includes 1) non-rectangtlar shaped slices and 2) the minimum size of a CTU is usef, which
fbr chroma planes takes the ¥alue of 8x8 and exactly coincides with a block that is used for debjocking.

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

Hurpose: Check thatthat the decoder can properly decode loop filtering on slice boundaries.
4.6.8 Testbitstreams — Entropy coding

4.6.8.1 " Test bitstreams #MAXBINS_A

pecification: All slices are coded as I slices. Each picture contains only one slice. The numbefr of bins
fer-CTII is constructed to he within 95% of the maximum number which is 4096 hits 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.

Functiopal stage: Test the parsing process.

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

4.6.8.4 | Test bitstreams #CAINIT_A

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice, There is one PP§.
cabac_irjit_present_flag is equal to 0 in PPS.

Functiopnal stage: Test the parsing process.

Purpose: Check that the decoder properly decodes when cabac_init_flag7s not signalled in the slige
header qf P or B slices.

4.6.8.5 | Test bitstreams #CAINIT_B

Specifidation: All slices are coded as I or B slices. Each picture ¢ontains only one slice. There is one PP§.
cabac_injit_present_flag is equal to 1 in PPS. cabac_init_flag,is signalled for B slices in the slice headdr
referring the PPS. cabac_init_flag can take on values 0 or1:

Functiopnal stage: Test the parsing process.

Purpose: Check that the decoder properly decedes with different cabac_init_flag values in B slices.

4.6.8.6 | Test bitstreams #CAINIT_C

Specifidation: All slices are coded asIhor P slices. Each picture contains only one slice. There is one PP$.
cabac_irjit_present_flag is equal to 1'in PPS. cabac_init_flag is signalled for P slices in the slice headdr
referrinp the PPS. cabac_init_flag.tan take on values 0 or 1.

Functiopnal stage: Test the'parsing process.

Purpose: Check thatthe/decoder properly decodes with different cabac_init_flag values in P slices.

4.6.8.7 | Test bitstreams #CAINIT_D

D

Specifidation: All slices are coded as I or B slices which are uni-directionally predicted. Each pictun
containg only one slice. There is one PPS. cabac_init_present_flag is equal to 1 in PPS. cabac_init_flag i
signalled for B slices in the slice header referring the PPS. cabac_init_flag can take on values 0 or 1.

[72)

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.

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
:\r‘ing) There is one PPS r‘:\hnr‘_inif_prpcpnf_flng is pr}n:\] to 1.in PPS r‘qh:\r‘_inif_flqg is sign lled for
yni-directionally predicted B slices in the slice header referring the PPS. cabac_init_flag can|take on
values 0 or 1.

Hunctional stage: Test the parsing process.

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

4.6.8.10 Test bitstreams #CAINIT_G

Specification: All slices are coded as I or P slices. Each pictureccontains only one slice. Each slice
dontains multiple dependent slice segments. Each dependent slice contains three CTUs or less.[There is
dne 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-Q'or 1.

Hunctional stage: Test the parsing process.

ln ]

urpose: Check that the decoder properly decodes,when cabac_init_flag is switched in P slifes with
ependent slice segments.

(oW

4.6.8.11 Test bitstreams #CAINIT_H

pecification: All slices are coded as, ['or uni-directionally predicted B slices. Each picture fontains
nly one slice. Each slice contains:multiple dependent slice segments. Each dependent slice fontains
three CTUs or less. There is oné 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
n take on values 0 or 1.

unctional stage: Test the parsing process.

urpose: Check thatthe decoder properly decodes when cabac_init_flag is switched in B slifes with
ependent slice-ségments.

.6.8.12 Test bitstreams #SDH_A

pecification: All slices are coded as I or B slices. Each picture contains only one slice. sign_data_
iding_enabled_flag is set equal to 1. The bitstream includes various configurations of sign datp hiding.

Functional stage: Test the parsing process.

Purpose: Check that the decoder properly decodes with sign data hiding.
4.6.9 Testbitstreams — Temporal scalability

4.6.9.1 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.

Functio

nal stage: Test temporal scalability.

Purpose: Check that the decoder properly decodes temporal layers.

4.6.10

4.6.10.1] Test bitstreams #TILES_A

Specifidation: All slices are coded as I or P slices. Each picture contains only one)slice. num_tilg_
columng_minusl and num_tile_rows_minus1 are set equal to 4, which is the maximum value for leve
4.1. uniform_spacing_flag is set equal to 0. The values of column_width_minus1{_# ] and row_height
minusl[|i ] are set randomly for each picture. loop_filter_across_tiles_enabled flag is set randomly fq

each pic

Functiopnal stage: Test dependency breaks at tile boundaries.

Purpos

a maxinjum number of tiles and the deblocking filter is enabled and'disabled at tile boundaries.

4.6.10.24 Test bitstreams #TILES_B

Specifidation: All slices are coded as I or P slices. Each picture contains a random number of slices.

All slice
minus1
to 0. Th
picture.

slices_enabled_flag is set randomly for each frame. slice_loop_filter_across_slices_enabled_flag is s¢

random

Functiopnal stage: Test dependency-breaks at tile boundaries and enabling/disabling the deblockinjg

filter at

Purpos

a maxinum number of tiles'and the deblocking filter is enabled and disabled at tile and slice boundarie$.

4.6.10.3 Test bitstreams #WPP_A

Specifidation:“entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64 is used.

Test bitstreams — Parallel processing tools

—_—

=

fure.

p: Check that the decoder properly decodes when there is random non-uniform tile spacing with

boundaries are aligned with tile boundaries: num_tile_columns_minusl and num_tile_rows
hre set equal to 4, which is the maximum-ualue for level 4.1. uniform_spacing_flag is set equg
e values of column_width_minusl[ i Jxand row_height_minus1[ i | are set randomly for eac
loop_filter_across_tiles_enabled_flag'is set randomly for each picture. pps_loop_filter_acrosq_

- —

(s

y for each slice.

file/slice boundaries.

-

p: Check that the deceder properly decodes when there is random non-uniform tile spacing wit

The bitgtream contains six repeated patterns of pictures with a particular ordering and referenci:E

relation

5hip, which are each eight pictures long. The first three of these groups of eight pictures ha

pictures with the following characteristics:

— One

— One

slice in the frame, QP is constant;

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;

— 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

20

(QP - 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.

he first of these groups of eight pictures is coded using all Intra CUs, and the second. s)coq
U skipping disabled. The final three of these groups of eight pictures feature a mixture-of sin
ictures, and pictures coded using multiple slices and multiple slice segments. Randem-amount]
egment header extension bytes are encoded in each slice header.

el el

unctional stage: Tests that entropy coding is correctly synchronized with different slic
ests that the QP predictor is reset to SliceQpy at the beginning of every,GTU row. May be use
andling of entry points by a parallel decoder.

o ]

Rurpose: Check that the decoder properly decodes when entropy‘eoding synchronization is
and handle entry points when slice segment header extension data bytes are present. This b
does not conform to the Main profile or Main 10 profile since slice_segment_header_extension_
flag is equal to 1. However, Main profile and Main 10 profile decoders shall be able to dec
Hitstream 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
The bitstream contains six repeated patterns of pictures with a particular ordering and ref
elationship, which are each eight picturesong. The first three of these groups of eight pictu
dictures with the following characteristigs:

—

-+ Oneslice 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

-+ Maximum number ofihdependent slice segments in the frame, at least one slice segment is
long, at least one slice’segment is two CTUs long, QP is constant;

-+ Maximum nuniber of independent slice segments in the frame, at least one slice segment is
long, at least'one slice segment is two CTUs long, the QP of each CU is set equal to a value §
Abs(QP <SliceQpy) > 2;

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

led with
gle slice
s of slice

e types.
d to test

enabled
tstream
present_
ode this

is used.
brencing
res have

> 2;
one CTU

one CTU
uch that

pment is

—+ “Maximum number of dependent slice segments in the frame, at least one dependent slice se

gment 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.
© ISO/IEC 2018 - All rights reserved 21


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

ISO/IEC 23008-8:2018(E)

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

Specifidation: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 16x16'is used.
The bitgtream contains six repeated patterns of pictures with a particular ordering and. referencing
relationghip, which are each eight pictures long. The first three of these groups of eight(pictures havie
pictureqg with the following characteristics:

— Onelslice 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;

— Mayimum number of independent slice segments in the frame, at leastone slice segment is one CT|
long, at least one slice segment is two CTUs long, QP is constant;

— Maximum number of independent slice segments in the frame;aft 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 th3
Abs[QP - SliceQpy) > 2;

(s

— Maximum number of dependent slice segments in theframe, at least one dependent slice segment is
one|CTU long, at least one dependent slice segmentiis two CTUs long, QP is constant;

— Maximum number of dependent slice segmentsiin the frame, at least one dependent slice segment i
one|CTU long, at least one dependent slice segment is two CTUs long, the QP of each CU is set equg
to ajvalue such that Abs(QP - SliceQpy) >2;

— W

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

[s9)

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

j=n

The firsf of these groups of eight pictures is coded using all Intra CUs, and the second is coded wit
CU skipping disabled. Thefinal three of these groups of eight pictures feature a mixture of single slig
pictureg, and pictures.codéd using multiple slices and multiple slice segments. Random amounts of slid
segment header extension bytes are encoded in each slice header.

D

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

(i

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
tp the Main profile or Main 10 profile since slice_segment_header_extension_present_flag iscequal 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.

4.6.10.7 Test bitstreams #WPP_E

pecification: entropy_coding_sync_enabled_flag is set equal to 1. A luma-CTB size of §4x64 is
sed. The picture is two CTUs wide. The bitstream contains six repeated patterns of picturegs with a
articular ordering and referencing relationship, which are each eight pictures long. These are encoded
ith varying numbers of slices and slice segments. Even frames have fixed QP, while the QP estpblished

the CU level in odd frames is set such that Abs(QP - SliceQpy) >3 The first of these groupq of eight
Hictures 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-€ach slice header.

v |

unctional stage: Tests that entropy coding is correctly synchronized when a picture is tyo CTUs
Uide. Tests that the QP predictor is reset to SliceQpy at:the beginning of every CTU row. May b¢ used to
bst handling of entry points by a parallel decoder.

o <

urpose: Check that the decoder properly decodes when a picture is two CTUs wide and handle entry
oints when slice segment header extension data bytes are present. This bitstream does not ponform
b the Main profile or Main 10 profile since $lice_segment_header_extension_present_flag is equal to 1.
owever, Main profile and Main 10 profile decoders shall be able to decode this bitstream and ignore
he slice segment header extension data bytes.

[ i il e o L |

4.6.10.8 Test bitstreams #WPP-F

pecification: entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64{is used.
he picture is three CTUs wide. The bitstream contains six repeated patterns of picture§ with a
articular ordering andyreferencing relationship, which are each eight pictures long. These are encoded
ith varying numhbérs of slices and slice segments. Even frames have fixed QP, while the QP estpblished

the CU level infedd frames is set such that Abs(QP - SliceQpy) > 2. The first of these groupq of eight
dictures 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.

Hunctional stage: Tests that entropy coding is correctly synchronized when a picture is three CTUs
ide, Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row. May be used to
esthandling of entry points by a parallel decoder.

<

—t

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

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. Six tilescarje
included in a picture. num_tile_columns_minusl is set equal to 1 and num_tile_rows_minusl are.sg
equal to 2. uniform_spacing_flag is set equal to 1. There are some pictures (e.g., with PicOrdérCntV4
equal to|4, 6, 10, 12, 18, and 20) that contain a tile in which emulation prevention bytes occut:

—_—

Functiopal stage: Test entry point signalling.

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

4.6.10.11 Test bitstreams #ENTP_C

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. entropy_coding_
sync_enpbled_flag is set equal to 1.

Functional stage: Test entry point signalling.

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

4.6.11.1 Test bitstreams #IPCM_A

Specifidation: 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_minusfl
are equdl to 7. log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_min_pcm_luma_coding_
block_sige, and pcm_loop_filter_djsabled_flag are equal to 0, 2 and 0, respectively.

Functiopnal stage: Test parsing of pcm_flag in the coding unit syntax.

Purpose: Check that the decoder properly decodes pcm_flag.

4.6.11.24 Test bitstreams #IPCM_B

Specifidation: All/slices are coded as I slices. Each picture contains only one slice. pcm_enabled_flaj
is equal
are equdlto 5. log2_min_pcm_luma_coding_block_size_minus3,
block_sizerandpem Her—disabled faeareegualto

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.

.6.11.4 Test bitstreams #IPCM_D

pecification: All slices are coded as I slices. Each picture contains only one slice. pcm_enaljled_flag
equal to 1. Both pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth{chromal minusl
re equal to 7. log2_min_pcm_luma_coding_block_size_minus3, log2_diff max_minspcm_luma|coding_
lock_size, and pcm_loop_filter_disable_flag are equal to 0, 1 and 0, respectively,transquant |bypass_
abled_flag is equal to 1.

unctional stage: Test parsing of pcm_flag in the coding unit syntax<{Test parsing of pcm |sample_
lyma and pcm_sample_chroma data. Test skipping of loop filtering en samples associated wjith both
_transquant_bypass_flag and pcm_flag equal to 1.

urpose: Check that the decoder properly decodes pcm_flags;ypcm_sample_luma and pcm |sample_
roma data and skips loop filtering on samples associated With both cu_transquant_bypass |flag and
cm_flag equal to 1.

.6.11.5 Test bitstreams #IPCM_E

pecification: Contain single coded picture. The coded picture contains only one intra sli¢e. pcm_
abled_flag is equal to 1. pcm_sample_bit_depth_luma_minusl and pcm_sample_bit_depth_throma_
inusl are equal to 5 and 7, respectively.\log2_min_pcm_luma_coding_block_size_minus3, 1qg2_diff_
ax_min_pcm_luma_coding_block_size,cand pcm_loop_filter_disabled_flag are equal to 1, ( and O,
spectively.

unctional stage: Test parsing of pcm_flag in the coding unit syntax. Test parsing of pcm_sample_luma
nd pcm_sample_chroma data with different bit depths.

urpose: Check that the'decoder can properly decode pcm_flag, and pcm_sample_luma ahd pcm_
sample_chroma data with/different pcm_sample_bit_depth_luma_minusl and pcm_sample_bif_depth_
roma_minus1 values.

.6.11.6 Testbitstreams #TS_A

pecification: Each picture contains only one slice. transform_skip_enabled_flag is set equal|to 1 for
ictures-0.to 8 and 0 for picture 9 to 16.

unctional 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

[

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. All thes€Us ar
transform/quantization/filtering bypass CUs. SAO and deblocking filter are enabled in the SRS-and PP$.

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

Purpose: Check that the decoder can properly decode transform/quantization/filtering bypass coding

Al

D

4.6.11.1/0 Test bitstreams #LS_B

=)

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. At least 50% d
the CUs|do not use transform/quantization/filtering bypass, and where‘there at are least 100 CUs ip
each of the following categories.

— The|[luma CB is 64x64, it has cu_transquant_bypass_flag onyxat least one of the neighbouring CU
use$ SAO, at least one of the neighbouring CUs uses deblocking filtering.

[%2)

— The[luma CB is 32x32, it has cu_transquant_bypassfldg on, at least one of the neighbouring CU
useg SAQ, at least one of the neighbouring CUs uses deblocking filtering.

[72)

[72)

— The|luma CB is 16x16, it has cu_transquant_bypass_flag on, at least one of the neighbouring CU
use$ SAO, at least one of the neighbouring CUs uses deblocking filtering.

— The|luma CB is 8x8, it has cu_transquait; bypass_flag on, at least one of the neighbouring CUs use
SAQ, at least one of the neighbouring QUs uses deblocking filtering.

[72)

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

Purpose: Check that the decoder.can properly decode transform/quantization/filtering bypass coding

Al

o

4.6.12 [Test bitstreams~— High level syntax

4.6.12.1 Test bitstreams #NUT_A

—_—

Specifidation:<All'slices are coded as I or P slices. Each picture contains only one slice. Three tempor4
layers are used. The bitstream exercises various VCL NAL unit types.

1 | P2Y Toct dacadin e € s o VT
Functl Yat S-.age. TS TOCtotTnTs UT varioads v G

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
unit type FD_NUT.

4.6.12.3 Test bitstreams #VPSID_A

the NAL

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 dpr‘nding anpc video parameter set id

Rurpose: Check that the decoder properly decodes vps_video_parameter_set_id.

4.6.12.4 Test bitstreams #PS_B

Specification: All slices are coded as I or P slices. Each picture contains only ofig slice. sps_ex
flagis set equal to 1. Data is included after the sps_extension_flag.

v |

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

urpose: Check that the decoder properly handles the extension_flag/in SPS. This bitstream

xtension_flag is equal to 1. However, Main profile and Main 10 profile decoders shall be able t
his bitstream and ignore the SPS extension.

[milolleN. .|

4.6.12.5 Test bitstreams #VPSSPSPPS_A

Ypecification: All slices are coded as I slices. The résolution of each picture is changed. All pa
sets are encoded at the beginning of bitstream prior to any pictures. Some of the parameter
duplicated and the order of parameter sets is.atbitrary.

Hunctional stage: Test decoding of VPS, SPS and PPS.
Rurpose: Check that the decoder propeérly handles VPS, SPS and PPS.

4.6.12.6 Test bitstreams #PPS_A

Ypecification: All slices-are coded as I or B slices. Each picture contains only one slice. B
includes multiple PPS signalling with random PPS parameters (constrained intra, transform
donfigurations, WP, doep filter, etc.) that get randomly selected by coded pictures.

Hunctional stage:-Test decoding of PPS.

Rurpose: Check that the decoder properly handles multiple PPSs being signalled.

4.6.12.7> Test bitstreams #SLPPLP_A

tension_

Hoes not

onform to the Main profile or Main 10 profile of the first edition“ef'the HEVC specification since sps_

decode

rameter
sets are

tstream
bKip, tile

contains three temporal layers (two sublayers).

tstream

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.
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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.
Picturesswith PicOrderCntVal equal to 39 and 73 are set ta be not for output

FunctioLal stage: Test picture output.

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

4.6.12.10 Test bitstreams #OPFLAG_C

=)

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. The value d
output_flag_present_flagis 1, indicating that the syntax element pic_output_flagissignalled in the slic
header. Picture with PicOrderCntVal equal to 20, 31, 56, and 72 are set to be not for output.

D

Functiopal stage: Test picture output.

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

4.6.12.11 Test bitstreams #NoOutPrior_A

=)

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. The value
NoRasl(utputFlag and no_output_of_prior_pics_flag is equal to 1 when a CRA picture follows an end (
sequencge NAL unit. One CRA picture is included in thesmiddle of the bitstream. An end of sequence NA
unit is present in the bitstream in the decoding ordefthat is right before the CRA picture.

=

Functiopnal stage: Test picture output.

Purpose: Check that the decoder properlydecodes a CRA picture that occurs immediately after a
end of sequence NAL unit which should result in all stored decoded pictures in the DPB to be remove
withoutfoutputting them.

2=

4.6.12.12 Test bitstreams #NoOutPrior_B

Specifidation: All slices are-eoded as I or B slices. Each picture contains only one slice. Two IDR picture
are inclyded in the bitstream. The first IDR picture is the first picture in the bitstream. The second ID
picture |s in the middle“of the bitstream. The value of no_output_of_prior_pics_flag for the second ID
picture 1s set equal'to 1.

A

Functiopnal stage: Test picture output.

Purpose:~Check that the decoder properly decodes an IDR picture with no_output_of prior_picy_
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).

.6.12.15 Test bitstreams #PICSIZE_C
pecification: All slices are coded as I or B slices. Each picture includes two tile columns;
HRunctional stage: Test picture size capability.

Rurpose: Check that the decoder properly decodes pictures whose size is 528x4216.

4.6.12.16 Test bitstreams #PICSIZE_D

Specification: All slices are coded as I or B slices. The bitstream is deSigned to test maximum hight for
level 4.1. Picture size is 4216x528.

Hunctional stage: Test picture size capability.

Rurpose: 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 rule$ related
tp PicOrderCntVal derivation.

Hunctional stage: Test PicOrderCntVal,derivation process.

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

4.6.12.18 Test bitstreams #RAP_A

ih the bitstream is a GRA picture and is followed by seven RASL pictures that are not decodable. There
re two subsequent{CRA pictures with RASL pictures, following the first CRA picture in this bifstream.
hese subsequentRASL pictures should be decodable since the associated CRA picture is not|the first
RA picture in,the bitstream.

j?ecification: All slices arecoded as I or B slices. Each picture contains only one slice. The firsf picture

[l

HRunctional\Stage: Test reconstruction process starting with a CRA picture followed by RASL jpictures
that cannot be decoded of slices with the inter RPS prediction.

ln ]

urpose: Check that the decoder properly decodes when the CRA picture is the first pictuge in the

3 SE S o d 1o £o11 0, Ly D ACT oty Flaot g ot A dals
TeSTr Carant TS TOmoOwW et Dy IO pretur CStrat ar ottt totrantts

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 Test bitstreams #RPS_B

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. TheitStreamn
includegrandom RPS signalling in slice headers along with random picture coding order withiin a serigs
of pictufes.

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

Purpose: Check that the decoder properly decodes slices using the inter-RPS prédiction method.
4.6.12.22 Test bitstreams #RPS_C

Specifidation: All slices are coded as I or P slices. Each picture contains only one slice. Two temporgl
layers afe used. 15 reference pictures are used. The bitstream exérgises short-term reference pictures
in the RPS.

Functiopnal stage: Test short-term RPS handling.

Purpose: Check that the decoder properly decodes when short-term picture handling is used in the RP§.
4.6.12.23 Test bitstreams #RPS_D

Specifidation: All slices are coded as I or P-slices. Each picture contains only one slice. Two temporal
layers are used. The bitstream exercisessshort-term and long-term reference pictures in the RPS.
Functiopal stage: Test long-term and.short-term RPS handling.

Purpose: Check that the decodet properly decodes when long-term and short-term picture handling is
used in the RPS.

4.6.12.24 Test bitstreams #RPS_E

Specifidation: All slices are coded as I or B slices. Each picture contains only one slice. The bitstreamn
includeg randonRPS signalling with LTRPs in slice headers along with random picture coding ordgr
within g series‘of'pictures.

Functiopal 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_lIsb_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.

Rurpose: Check that the decoder can properly decode slice headers when long-term reference jpictures
from the list of candidates in the SPS are specified.

4.6.12.27 Test bitstreams #RPLM_A

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

Hunctional stage: Test reconstruction process of slices with referencelist modification.

Hurpose: 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.cEach picture contains more than one slice. The
Bitstream includes random reference picture list mgdification with varying list sizes.

Hunctional stage: Test reconstruction process.of slices with reference list modification.

Rurpose: Check that the decoder properly-decodes 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.

Hunctional stage: Test reConstruction process of pictures comprising of slices with different slice_
type values.

Hurpose: Check thatthe decoder properly decodes pictures comprising of slices with differgnt slice_
type values.

4.6.12.30 Test bitstreams #DSLICE_A

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

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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4.6.12.32 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 Test bitstreams #BUMPING A

Specifid
pictures
PicOrde
pictures
prior_pi
pictures

Functiopnal stage: Test bumping process.

Purpos
applying

4.6.12.3
Specifid

of conf 3
equal to

Functiopnal stage: Test conformance window usage.

Purpos
win_left

4.6.12.3

Specifid
pic_hrd |

Functiopnal stage: Test decoding-unit-based HRD.

Purpos
signalliq

4.6.12.3

Specifid
headers

—_—

ation: All slices are coded as I or B slices. Each picture contains more than one slicé. A
with PicOrderCntVal values in the range of 0 to 65 are to be output except the pictures’with
-CntVal values equal to 4, 5, 6, 7, 15, 21, 22, 23, 30, 31, 36, 37, 38, 39, 54, 55, and(6." Those
are not output since they have not been output yet when IRAP pictures with ng~output_of
cs_flag equal to 1 are encountered in the bitstream. Four temporal layers arecused and IRA
with no_output_of _prior_pics_flag equal to 1 are present in the bitstream.

ava

p: Check that the decoder properly handles tests output order conformance, in particular whep
F the bumping process.

4 Test bitstreams #CONFWIN_A

ation: All slices are coded as I or B slices. Each picture.contains more than one slice. The valule
vin_bottom_offset, conf_win_top_offset, conf_win_left)offset and conf_win_right_offset are sgt
1.

p: Check that the decoder properly handles\conf_win_bottom_offset, conf_win_top_offset, con{_
| offset, and conf_win_right_offset.

5 Test bitstreams #HRD_A

ation: All slices are coded as) or B slices. Each access unit contains four decoding units. sul_
params_present_flag is sét equal to 1 and du_common_cpb_removal_delay_flag is set equal to (.

p: Check that the-decoder can properly decode with decoding-unit-based CPB removal timie
g.

6 Test bitstreams #EXT_A

ation: A three-picture bitstream containing extension data in the VPS, SPS, PPS, and slid
Note that this bitstream is not a conforming bitstream, but conforming decoders are require

[* "¢

to be ab

e to parse it and decode the pictures in the bitstream.

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

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.

32
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4.6.13 Test bitstreams — 10 bit

4.6.13.1 Test bitstreams #WP_A_MAIN10

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.

Rurpose: Check that the decoder can properly decode weighted sample prediction for P sli
glural reference indices.

4.6.13.2 Test bitstreams #WP_B_MAIN10

Ypecification: All slices are coded as I, P or B slices. Each picture contains onlyyone slice. bi
lima_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equalto-2. weighted_p
i$ set equal to 1 and weighted_bipred_flag is equal to 1. Plural reference indices are assigned
reference picture.

HRunctional stage: Weighted sample prediction process for P and B&lces with plural reference

lnw]

urpose: Check that the decoder can properly decode weighted sample prediction for P and
Uith plural reference indices.

<

4.6.13.3 Test bitstreams #TSUNEQBD_A_MAIN10

pecification: Each picture contains only one slicéJbit_depth_luma_minus8 is set equal to 2
epth_chroma_minus8is set equal to 1. In the PPS,;transform_skip_enabled_flag setequalto 1.In1

ding(), transform_skip_flag set equal to 1 fog¥, Cb, Cr for both intra and inter prediction modey.

res with

t_depth_
red_flag
to each

indices.

B slices

and bit_
esidual_

unctional stage: Test the parsing and reconstruction process of slices with transform skip mode for

liima and chroma with different bit depths.

urpose: Check that the decodercan properly decode intra and inter prediction slices with tr]
skip and unequal bit depth (luma: 10-bit, chroma: 9-bit).

.6.13.4 Test bitstreams #DBLK_A_MAIN10

pecification: All slices' are coded as I or B slices. Each picture contains only one slice. bit_dept]
hinus8 is set equakto 2 and bit_depth_chroma_minus8 is set equal to 2. Some QP values a
egative values:

= =3

HRunctional stage: Test deblocking filter process for 10 bit video.

]

urpese: Check that the decoder can properly decode negative values of QP that affect the de
IteTprocess.

—

ansform

h_luma_
re set to

blocking

4.6.13.5 Test bitstreams #INITQP_B_MAIN10

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

Purpose: Check that the decoder can properly decode different init_qp_minus26 values.

© ISO/IEC 2018 - All rights reserved
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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:

— Oneslice 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] > Z;

— Mayimum number of independent slice segments in the frame, at least one slice segment is one)CT[
long, at least one slice segment is two CTUs long, QP is constant;

— Maximum number of independent slice segments in the frame, at least one slice segmerit'is one CT{J
long, at least one slice segment is two CTUs long, the QP of each CU is set equal toawalue such thg
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, QPds\constant;

[72)

— Mayimum number of dependent slice segments in the frame, at leastione dependent slice segment i
one|CTU long, at least one dependent slice segment is two CTUs lorig), the QP of each CU is set equg
to a|value such that Abs(QP - SliceQpy) > 2;

—_—

— Ranjdom 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
valye such that Abs(QP - SliceQpy) > 2.

Y]

j=ni

The firsf of these groups of eight pictures is coded@sing all Intra CUs, and the second is coded wit
CU skipping disabled. The final three of these groups of eight pictures feature a mixture of single slig
pictureg, and pictures coded using multiple slices’and multiple slice segments. Random amounts of slide
segment header extension bytes are encoded;in each slice header.

D

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

Purpose: Check that the decoder properly decodes when entropy coding synchronization is enable
and hanldle entry points when slice segment header extension data bytes are present. This bitstrear
does not conform to the Main 10 profile since slice_segment_header_extension_present_flag is equal t
1. Howeyer, Main 10 profile decoders shall be able to decode this bitstream and ignore the slice segmer
header gxtension data bytes.

-+ © B ==

4.6.13.7 Testbitstreams #WPP_B_MAIN10

Specifidation: 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:

— One sslice 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;

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

—+ Random combination of independent/dependent slice segments, the QP of each CU-isset e
value such that Abs(QP - SliceQpy) > 2.

he first of these groups of eight pictures is coded using all Intra CUs, and the.second is coq
U skipping disabled. The final three of these groups of eight pictures feature a'mixture of sin
ictures, and pictures coded using multiple slices and multiple slice segments. Random amount]
egment header extension bytes are encoded in each slice header.

[l o llan |

L |

unctional stage: Tests that entropy coding is correctly synchtenized with different slic
ests that the QP predictor is reset to SliceQpy at the beginning &f every CTU row. May be use
andling of entry points by a parallel decoder.

= ]

ln ]

urpose: Check that the decoder properly decodes whefy entropy coding synchronization is
nd handle entry points when slice segment header extension data bytes are present. This b
oes not conform to the Main 10 profile since slice_ségment_header_extension_present_flag is
. However, Main 10 profile decoders shall be able t&’decode this bitstream and ignore the slice
eader extension data bytes.

.6.13.8 Test bitstreams #WPP_C_MAIN10

pecification: bit_depth_luma_minus8-is set equal to 2 and bit_depth_chroma_minus8 is set
. entropy_coding_sync_enabled_fldgis set equal to 1. A luma CTB size of 16x16 is used. The b
ontains six repeated patterns of’pictures with a particular ordering and referencing rela
rhich are each eight picturestlong. The first three of these groups of eight pictures have pictu
he following characteristics;

o < o DN

-+ 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

4+ Maximuriynimber of independent slice segments in the frame, at least one slice segment is
long, at least one slice segment is two CTUs long, QP is constant;

-+ Maximum number of independent slice segments in the frame, at least one slice segment is
long, at least one slice segment is two CTUs long, the QP of each CU is set equal to a value g

jual to a

led with
gle slice
s of slice

e types.
d to test

enabled
tstream
equal to
segment

equal to
tstream
ionship,
res with

> 2;
one CTU

one CTU
uch that

AhQ(QP = QIir‘pry) > 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;

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

value such that Abs(QP - SliceQpy) > 2.

© ISO/IEC 2018 - All rights reserved
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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 hanldle entry points when slice segment header extension data bytes are present. This bitstrearh
does not conform to the Main 10 profile since slice_segment_header_extension_present_flag is equaltp
1. Howeyer, Main 10 profile decoders shall be able to decode this bitstream and ignore the slice Segment
header gxtension data bytes.

4.6.13.9 Test bitstreams #WPP_D_MAIN10

Specifidation: bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_niinus8 is set equal tp
2. entropy_coding_sync_enabled_flag is set equal to 1. A luma CTB size of 64x64-is used. The pictun
is one C[I'U wide. The bitstream contains six repeated patterns of pictures with a particular orderh{

S

D

and referencing relationship, which are each eight pictures long. Each of thesé groups of eight pictur
are encqded with varying numbers of slices and slice segments. Even frames have fixed QP, while t
QP estalplished at the CU level in odd frames is set such that Abs(QP - 'SliceQpy) > 2. The first of thes|
groups ¢f eight pictures is coded using all Intra CUs, and the secondis‘coded with CU skipping disableg
Random amounts of slice segment header extension bytes are ericoded in each slice header.

. O

Functiopal stage: Tests that entropy coding is correctly syne¢htronized when a picture is one CTU widg¢.
Tests thpt the QP predictor is reset to SliceQpy at the begihing of every CTU row. May be used to tegt
handling of entry points by a parallel decoder.

Purpose: Check that the decoder properly decode$swhen a picture is one CTU wide and handle entrly
points when slice segment header extension databytes are present. This bitstream does not conform tp
the Main 10 profile since slice_segment_header extension_present_flag is equal to 1. However, Main 1P
profile decoders 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

Specifidation: bit_depth_lunma, minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal |
2. entropy_coding_sync_en@abled_flag is set equal to 1. A luma CTB size of 64x64 is used. The picture i
two CTUs wide. The bitstream contains six repeated patterns of pictures with a particular ordering an
referending relationship/ which are each eight pictures long. These are encoded with varying numbe
of slices|and slice segments. Even frames have fixed QP, while the QP established at the CU level in od
frames i set such bhat Abs(QP - SliceQpy) > 2. The first of these groups of eight pictures is coded usin
all Intra CUs,.an dthe second is coded with CU skipping disabled. Random amounts of slice segmer]
header ¢xtension bytes are encoded in each slice header.

n L wn O

—~ 09 &

Functional stage: Tests that entropy coding 1s correctly synchronized when a picture 1s 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
gment header extension hyfnc are encaoded in each slice header.

L |

unctional stage: Tests that entropy coding is correctly synchronized when a picture is thijee CTUs
Uide. Tests that the QP predictor is reset to SliceQpy at the beginning of every CTU row./May b¢ used to
bst handling of entry points by a parallel decoder.

o <

urpose: Check that the decoder properly decodes when a picture is three CTUswride and handle entry
oints when slice segment header extension data bytes are present. This bitstseam does not conform to
he Main 10 profile since slice_segment_header_extension_present_flag is equal to 1. However,(Main 10
rofile decoders shall be able to decode this bitstream and ignore the slice’segment header ektension
ata bytes.

Q.0 oty e

N

.6.14 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 is coded as an
Ihstantaneous Decoding Refresh (IDR) picture. Each picture contains only one slice. NumViewd is equal
tp 2. NumDirectRefLayers of the non-base viewyisvequal to 1. For each picture in the non-bgse view,
inter-view prediction is enabled. The two views\are with the same spatial resolution. All NAL ynits are
gncapsulated into the byte stream format spéoified 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 48.

o

he output layer sets are specified-as-the followings:

- OLS_0- layer: 0, PTL idx{ 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
HRunctional stagé:rDecoding of two views with inter-view prediction and inter-prediction.

Hurpose: To.conform the most normal case.

4.6.14.2. Test bitstream #MVHEVCS-B

Specification: All slices of the base view are coded as I slices and all slices of the non-bgse 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, 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 only inter-view prediction and intra-prediction.

Purpose: To conform the all intra base view case.

4.6.14.3 Test bitstream #MVHEVCS-C

Specifidation: All slices are coded as I, P or B slices. Only the first picture of each view is coded.d
an IDR picture. Each picture contains only one slice. NumViews is equal to 2. NumDirectRefLayeérs-i
always ¢qual to 0, meaning inter-view prediction is disabled. The two views are with the same\spatig
resolutipn. All NAL units are encapsulated into the byte stream format specified in Rec. ITU:T.H.265
ISO/IEC|23008-2.

—_ 0 n

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

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, PTL idx: 1 (Main 4), output_layer_flag: 1

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

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

Purpose: To conform the case of simulcast case.

4.6.14.4 Test bitstream #MVHEVCS-D

Specifidation: All slices are coded as I, P or B slites. Only the first picture of each view is coded 4
an IDR picture. Each picture contains only onéslice. NumViews is equal to 2. NumDirectRefLayers 1
always ¢qual to 0, meaning inter-view prediction is disabled. The two views are with different spatis
resolutipns. All NAL units are encapsulated'into the byte stream format specified in Rec. ITU-T H.265
ISO/IEC|23008-2.

—_ 0 n

—

The nunjber of layers is 2, the resolution is 1024x768 for layer 0 and 512x384 for layer 1, and the numbe
of framds is 25.

The output layer sets are sperified as the followings:
— OLSL0- layer:0;PTLidx: 1 (Main 5.1), output_layer_flag: 1
— OLS|1- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1

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

Functiopnal'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: npr‘nding of two views with inter-view prpdir‘finn and infpr-prpdir‘finn

Rurpose: To conform the random access hierarchical B case.

4.6.14.6 Test bitstream #MVHEVCS-F

Ypecification: All slices are coded as |, P or B slices. Only the first picture of edchview is coded as an
DR picture. Thus the first access unit is an IRAP access unit. In addition, for eack/of every two fpllowing
roup of pictures, an access unit which contains pictures that are all CRA pictures are refuested.
ther pictures are non-IRAP pictures. Each picture contains only oneslice. NumViews is eqpal to 2.
umActiveRefLayerPics is equal to 1 for each picture in an IRAP accessyunit of the non-base vigw, and 0
therwise, i.e., only for each picture in the non-base view in the [IRAP)access unit, inter-view prlediction
b enabled. The two views are with the same spatial resolution. All NAL units are encapsulated|into the
yte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

o = O = o0g =

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

—]

he output layer sets are specified as the followings:

- OLS_0- layer: 0, PTL idx: 1 (Main 4), output_ layer_flag: 1

- OLS_1- layer: 0, PTLidx: 1 (Main 4),-0utput_layer_flag: 1
layer: 1, PTL idx: 2 (Multiview Main 4), output_layer_flag: 1

Hunctional stage: Decoding of twewiews with inter-view prediction only for random access pgints.

]

urpose: To conform the flexibility of inter-view prediction applicability scope (inter-view prediction
nly for IRAP pictures).

o

4.6.14.7 Test bitstream #MVHEVCS-G

pecification: All'slices are coded as [, P or B slices. Only the first picture of each view is coded as an
IDR picture. Thus the first access unit is an IRAP access unit. In addition, every two group of jpictures
start with anaccess unit which contains pictures that are all CRA pictures. Each picture contdins only
ne slice.NumViews is equal to 3. NumDirectRefLayers of the non-base view is equal to 1. For each
icturein‘the non-base view, inter-view prediction is enabled. The three views are with the samie spatial
solution. All NAL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 |
IFO7IEC 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,PTLidx: 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, PTLidx: 1 (Main 5.1), output_layer_flag: 1

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

© ISO/IEC 2018 - All rights reserved 39


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

ISO/IEC 23008-8:2018(E)

— 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 thebase vicvv).

4.6.14.9 Test bitstream #MVHEVCS-H

Specifidation: All slices are coded as I, P or B slices. Only the first picture of each view iscoded as a
IDR pictjure. Thus the first access unit is an IRAP access unit. In addition, every two group of picture
start with an access unit which contains pictures that are all CRA pictures. Each picttre’contains only
one slicg. NumViews is equal to 3. NumDirectRefLayers of the first non-base view iis equal to 1 an
NumDirgctRefLayers of the second non-base view is equal to 2. For each picture, in’the non-base viey
inter-vigw prediction is enabled. The three views are with the same spatial resolution. All NAL unif
are encgpsulated into the byte stream format specified in Rec. ITU-T H.265-\ISO/IEC 23008-2.

-~ = [ZIR=]

[72)

The nunpber of layers is 3, the resolution is 1920x1088 and the number efframes is 50.

The output layer sets are specified as the followings:

— OLSL0- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag:l

— OLS[1- layer: 0, PTLidx: 1 (Main 5.1), output_layercflag: 1

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

— OLS|.2- layer: 0, PTLidx: 1 (Main 5.1), output_layer_flag: 1

layer: 1, PTL idx: 2 (MultiviewMain 5.1), output_layer_flag: 1

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

Functiopal stage: Decoding of threeviews with inter-view prediction and inter-prediction.

Purpose: To conform the random access hierarchical B case (random access 3-view case, IBP
configugation: wherein thedeft'view is the base view, right view depends only on the base view and thee
middle yiew depends onboth left view and right view).

4.6.14.9 Test bitstream #MVHEVCS-I

Specifidation:-All“slices are coded as I, P or B slices. Only the first picture of each view is coded as ah
IDR pictjures Thus the first access unit is an IRAP access unit. In addition, every two group of picturg

start wiflCan access unit which contains pictures that are all CRA pictures. Each picture contains onl
one slicﬁm—mmmwmmw i i i i = Tew 1

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).

[72)

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

]nypr- 2, PTLidx:2 (Mn]fivim/\r Main & 1) mlfpnf_lqvpr_ﬂqg- ] inh]d_ﬂqg- Q

layer: 3(auxiliary depth), PTL idx: 3 (Main 5.1), output_layer_flag: 1, inbld_flag® [

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

layer: 5(auxiliary depth), PTL idx: 2 (Multiview Main 5.1), outpirt_layer_flag: [l, inbld_
flag: 0

Hunctional stage: Decoding of three views with inter-view prediction anid/inter-prediction.

Rurpose: To conform the auxiliary picture case.

N

.6.15 Test bitstreams — 3D-HEVC

1l intra base view configuration: A bitstream in this configuration contains two or three views, each
ontaining one texture view and one depth view. All slices of the base view are coded as I slices and all
lices of the non-base view may be coded with only.intra prediction or inter-view prediction, thus I or
slices. Only the first picture of each view is codéd as an IDR picture. Each picture contains pnly one
lice. NumDirectRefLayers of the non-base views is equal to 1. All texture and depth views are with the
ame spatial resolution. All NAL units are encapsulated into the byte stream format specifieql in Rec.
['U-T H.265 | ISO/IEC 23008-2.

——Wn W T un O

andom access base view configuration: A bitstream in this configuration contains two pr three
iews, each containing one texturewiew and one depth view. All slices are coded as [, P or B sliges. Only
he first picture of each view is.coded as an IDR picture. In addition, every two group of pictures start
Fith an access unit which contains pictures that are all CRA pictures. Each picture contains pnly one
lice. NumDirectRefLayers(of the non-base view is equal to 1. For each picture in a non-base vigw, inter-
iew prediction may be ‘enabled. All texture and depth views are with the same spatial resolytion. All
AL units are encapsulated into the byte stream format specified in Rec. ITU-T H.265 | ISO/IEC 23008-2.

2 < n g o < -

(F%)]

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

QO

D)

-view<configuration: A bitstream in this configuration contains two views, each coptaining
neAexture view and one depth view. NumViews is equal to 2. It can be either all intra bgse view
ohfiguration or random access base view configuration.

o

Q

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

Specifid
configui
enabled

The nun[:aer of layers is 6, the resolution is 1024x768 and the number of frames is 48.

Functio
predicti

Purpos
4.6.15.1
Specifid

configul
enabled

ation: The bitstream is coded with random access base view configuration as well as 3-viey
ation. In addition to inter-view motion prediction, advanced residual prediction (ARP) i
(with iv_res_pred_enabled_flag set equal to 1) in the non-base texture views.

al stage: Decoding of three views with inter-view motion prediction and advanced residug
b1,

p: To conform the ARP.

.3 Test bitstream #3DHC_T_B

ation: The bitstream is coded with random access base viéw configuration as well as 3-viey
ation. In addition to inter-view motion prediction, sub*PU inter-view motion predictioni
(with log2_ivmc_sub_pb_size_minus3 less than 3) in thie non-base texture views.

The nun[:)er of layers is 6, the resolution is 1024x768 and the humber of frames is 50.

Functio|

Purpos

4.6.15.1

Specifid
configuy
slice_ic_

The nurbeer of layers is 6, theé Tesolution is 1024x768 and the number of frames is 64.

Functio|

Purpos

4.6.15.1

Specifid

al stage: Decoding of three views with sub-RU inter-view motion prediction.

p: To conform the sub-PU inter-view motion prediction.

4 Test bitstream #3DHC_T_C
ation: The bitstream is coded. with random access base view configuration as well as 3-viey

ation. In addition to inter-view motion prediction, illumination compensation is enabled (wit
enabled_flag set equal to 1))in the non-base texture views.

al stage: Decoding of three views with illumination compensation.

p: To conform/the illumination compensation.

.5 Testbitstream #3DHC_T_D

ation: The bitstream is coded with random access base view configuration as well as 3-viey

n <

n <

=24

configu

atiomn. 1T addition to Imter-view motion prediction, ARP, Sub-PU Imter-view motion predictio

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.

Functio

nal 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.

42
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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.

Hurpose:To conform the texture coding tools Tor texture only bitstream.

NS

.6.15.2 Test bitstreams — Depth tools

h this category, test bitstreams are tested with the default tools enabled for textureeoding. The default
bols include inter-view sample prediction, NBDV, and the merge candidate list eenstruction. The intra
rediction tools for depth views are disabled by default. The inter-component’ptrediction for poth the
epth dependent texture tools (DoNBDV, VSP and DBBP) and the texture-dependent depth fools are
isabled. Depth views are coded by default with MV-HEVC mechanism§ (i‘e., only inter-view sample
rediction).

epth intra coding tools are tested in both random access base view configuration and all intra base
iew configuration.

< = = oo ot =

—

epth inter coding tools are tested in random access base¥iew configuration.

4.6.15.2.1 Test bitstream #3DHC_D1_A

Ypecification: The bitstream is coded with randem access base view configuration as well af 3-view
donfiguration. In addition to inter-view sample\prediction for depth, depth intra wedge prediction is
gnabled (with intra_dc_only_wedge_enabled. flag set equal to 1,no_dim_flag set equal to 0 angl depth_
iptra_mode_idx_flag set equal to 0) for depth views.

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

Rurpose: To conform the depth intra wedge prediction in random access base view configuratjon.

4.6.15.2.2 Test bitstream #3DHC_D1_B

pecification: The bitstream is coded with all intra base view configuration as well ag 3-view
nfigurationndepth intra wedge prediction is enabled (with intra_dc_only wedge_enabled|flag set
qual to 1, no~dim_flag set equal to 0 and depth_intra_mode_idx_flag set equal to 0) for depth yiews.

he nufmber of layers is 6, the resolution is 1920x1088 and the number of frames is 3.

unictional 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

Specifidation: The bitstream is coded with random access base view configuration as-well as 3-viey
configutation. In addition to inter-view sample prediction for depth, intra skip mode, (with skip_intrq_
enabled| flag set equal to 1) is enabled for depth views.

<

The nun[:)er of layers is 6, the resolution is 1920x1088 and the number of frames'is 30.
Functional stage: Decoding of three views with depth intra skip mode enabled for depth.

Purpose: To conform the depth intra skip mode in random access base view configuration.

4.6.15.2.6 Test bitstream #3DHC_D1_F

Specifidation: The bitstream is coded with all intra base view configuration as well as 3-viey
configugation. In addition, intra skip mode is enabled for‘depth views.

The nun[:)er of layers is 6, the resolution is 1920x1088 and the number of frames is 30.
Functional stage: Decoding of three views witldepth intra skip mode enabled for depth.

Purpose: To conform the depth intra skip.mode in all intra base view configuration.

4.6.15.2.7 Test bitstream #3DHC_D1_G

Specifidation: The bitstream iscoded with random access base view configuration as well as 3-viey
configufation. In addition to inter-view sample prediction for depth, the all depth intra tools are enable
togetherf with depth lookup-table (DLT, with dlt_flag set equal to 1).

o<

The nun[:aer of layers i§ 6,the resolution is 1024x768 and the number of frames is 64.
Functiopnal stage: Decoding of three views with depth intra coding tools enabled.

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

4.6.15.2.8Test 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

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

enabled 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.

faal £, +1 —— : b h E £ 1 +1
Ul pgostc. 10 CULTOTIT LT HILCT=VICW ITTU LIV pI'CUICULIOIT TOT UCpP L.

4.6.15.2.10 Test bitstream #3DHC_D2_B

nfiguration. In addition to inter-view sample prediction for depth, the inter-Segmental S[}
DC) is enabled (with inter_dc_only_enabled_flag set equal to 1) for depth views:

agecification: The bitstream is coded with random access base view configuratien-as well a
The number of layers is 6, the resolution is 1920x1088 and the number of/frames is 50.
Hunctional stage: Decoding of three views with inter SDC enabled fof depth views.

Rurpose: To conform the inter SDC for depth.
4.6.15.3 Test bitstreams — Depth dependent texture tools

4.6.15.3.1 General

I

include inter-view sample prediction, inter-layer motion prediction, NBDV, and the merge cand
donstruction. The inter-component predictién for both the depth dependent texture tools (I
VISP and DBBP) and the texture dependent depth tools are disabled by default. Depth views a
hy default with MV-HEVC mechanisms{i‘e., only inter-view sample prediction and inter-layel
drediction).

NS

.6.15.3.2 Test bitstream #3DHC_DT_A

Specification: The bitstream is coded with random access base view configuration as well a
donfiguration. In additionto ARP, sub-PU inter-view motion prediction and illumination comps
depth refined disparity’vector derivation (DoNBDV) is enabled (with depth_ref _enabled_flag g
tp 1) for non-basetexture views.

The number éflayers is 6, the resolution is 1024x768 and the number of frames is 60.
Hunctional'stage: Decoding of three views with DoNBDV enabled for texture views.

Rurpose: To conform the DoNBDV for texture.

5 3-view
C (inter

h this category, test bitstreams are tested with.the all texture coding tools enabled. The default tools

date list
DoNBDV,
e coded
" motion

5 3-view
nsation,
et equal

4.6.15.3.3 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.
Functional 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.

- Lanl L i | - & DD L e r
Purpos T 10 COIITOT T tNEe INter UDDT 0T teEXture.

4.6.15.3.5 Test bitstream #3DHC_DT_D

Specifidation: The bitstream is coded with random access base view configuration as well as 3-viey
configutation. In addition to ARP, sub-PU inter-view motion prediction and illumination.eompensation,
All the depth dependent texture tools (DoNBDV, VSP and DBBP) are enabled for non-bdsetexture views.

The nunpber of layers is 6, the resolution is 1024x768 and the number of frames is'25.
Functional stage: Decoding of three views with depth dependent texture tools:

Purpose: To conform the combined depth dependent texture tools.
4.6.15.4 Test bitstreams — Texture dependent depth tools

4.6.15.4.1 General

In this category, test bitstreams are tested with the all texture coding tools and depth dependent textur
tools enpbled for non-base texture views. Depth views are coded with depth coding tools enabled by
default gnd with the texture dependent depth tools.disabled unless otherwise specified.

[}

4.6.15.4.2 Test bitstream #3DHC_TD_A

Specifidation: The bitstream is coded with random access base view configuration as well as 3-viey
configufation. In addition to all the texture coding tools, all the depth coding tools and depth depender
texture foding tools, the texture merge candidate with sub-block partitioning (sub-PU MPI) is enabled
(with tek_mc_enabled_flag set equal to 1 and log2_texmc_sub_pb_size_minus3 set less than 3).

- <

The nun[:)er of layers is 6, the.resolution is 1024x768 and the number of frames is 48.
Functiopal stage: Decoeding of three views with sub-PU MPI enabled for depth views.

Purpose: To conforaithe sub-PU MPI for depth.

4.6.15.4.3 Test bitstream #3DHC_TD_B

Specifidation: The bitstream is coded with random access base view configuration as well as 3-viey
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.

urpose: To conform the QTL for depth.

.6.15.4.5 Test bitstream #3DHC_TD_D

pecification: The bitstream is coded with random access base view configuration as well ap 3-view
nfiguration. In addition to all the texture coding tools, all the depth coding todls'and depth dgpendent
tpxture coding tools, depth intra contour prediction mode is enabled (with-intra_contour_enabled_flag
set equal to 1, no_dim_flag set equal to 0 and depth_intra_mode_idx_flagsetequal to 1).

he number of layers is 6, the resolution is 1920x1088 and the numbér of frames is 30.

unctional stage: Decoding of three views with depth intra contour prediction mode engbled for
epth views.

urpose: To conform the depth intra contour prediction’ for depth in random access bgse view
nfiguration.

.6.15.4.6 Test bitstream #3DHC_TD_E

pecification: The bitstream is coded with™all intra base view configuration as well a§ 3-view
onfiguration. In addition to all the texture-¢oding tools, all the depth coding tools and depth dgpendent
texture coding tools, depth intra contout‘prediction mode is enabled.

Q

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

Hunctional stage: Decoding.of .three views with depth intra contour prediction mode engbled for
epth views.

O

urpose: To conform the-depth intra contour prediction for depth in all intra base view confighration.
4.6.15.5 Test bitstreams — Other combined cases

4.6.15.5.1 Test bitstream #3DHC_C_A

nfigliration. All the texture coding tools, all the depth coding tools, all the depth dependent texture
ding tools and all the texture dependent depth coding tools are enabled.

%)ecification: The bitstream is coded with random access base view configuration as well ap 3-view

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
configutation. All the texture coding tools, all the depth coding tools, all the depth dependent texture
coding tpols and all the texture dependent depth coding tools are enabled.

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

Purpose: To conform the 2-view case.
4.6.16 [festbitstreams — Format Range Extensions

4.6.16.1 Test bitstreams #ADJUST_IPRED_ANGLE_A_RExt

Specifidation: All slices are coded as I 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 equakto.2. All intra prediction modes for a
PU sizes|of chroma (35 modes for each chroma PU size of 16x32;8x16, and 4x8).

— |

Functiopal stage: Intra prediction.

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

4.6.16.2 Test bitstreams #CCP_8bit_RExt

Specifidation: All slices are coded as I or B;slices. 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_component_
predictipn_enabled_flag is set equal to-1.

Functiopal stage: Test reconstruction process of cross component prediction.

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

4.6.16.3 Test bitstreams’#CCP_10bit_RExt

Specifidation: All Slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 and bif]_
depth_chroma_minus8 is set equal to 2. chroma_format_idc is set equal to 3. cross_component]_
predictipn_enabled_flag is set equal to 1.

Functiopalstage: 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.

1.6.16.6 Test bitstreams #Bitdepth_B_RExt

pecification: All slices are coded as I or B slices. The value of bit_depth_chroma_minus8is’higher than
that of bit_depth_luma_minus8. chroma_format_idc is set equal to 3.

Hunctional stage: Test the reconstruction process of different bit depth for lumaand chroma.

]

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

4.6.16.7 Test bitstreams #QMATRIX_A_RExt

Specification: All slices are coded as I or B slices. The value of\general_max_422chroma_corstraint_
flag, general_max_420chroma_constraint_flag and general_max_monochrome_constraint_flag|is equal
tp 0. Various scaling list data are included with and withouf\transform skip for all transform blgck sizes
dver different QP values.

Hunctional stage: Test the reconstruction process with scaling lists.

Rurpose: Check that the decoder properly decodes with various scaling list data, with and|without
transform skip for all transform block sizes.qver 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 jand bit_
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. log2_sao_offs¢t_scale_
lyma is set equal to 2. log2_sao-offset_scale_chroma is set equal to 2.

Hunctional stage: Test the reconstruction process of SAO.

]

urpose: Check thatthe decoder properly decodes the specified PPS bit shift parameters for sdaling up
he SAO offset values.

—

4.6.16.9 Teéstbitstreams #PERSIST_ PARAM_A_RExt

pecification: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 4 and bif_depth_
rema_minus8 is set equal to 4. chroma_format_idc is set equal to 3. persistent_rice_adaptation_
abled_flagis set equal to 0 or 1. 61

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 ejqual to 2. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of twp
coded vildeo sequences of one frame each:

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

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

4.6.16.12 Test bitstreams #HIGH_TP_12BIT_RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_mifius8 and bit_depth_chroma_minusp
are set dqual to 4. chroma_format_idc is set equal to 3. The bitstream consists of a concatenation of twp
coded video sequences of one frame each:

— the first with extended_precision_processing_flag equal to 0;
— the pecond with extended_precision_processing_flag equal to 1.
Functiopnal 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.

4.6.16.13 Test bitstreams #HIGH_TP_16BIT_RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minusB
are set gqual to 8. chroma_fermat_idc is set equal to 3. The bitstream consists of a concatenation of tw|
coded vildeo sequences of-one frame each:

[=}

— the first with extended_precision_processing_flag equal to 0;

— the pecond with extended_precision_processing_flag equal to 1.

Functiopnakstage: Test the extended precision processing function.

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
caded videao 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.

Hunctional stage: Test the extended precision processing function.

|

urpose: Check that the decoder properly decodes a bitstream for the Main 4;44 16 Intra profile with
general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.16 Test bitstreams #HIGH_TP_12BIT_RExt

jpecification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chromal minus8
re set equal to 4. chroma_format_idc is set equal to 3. The bitstream consists of a concatenatidn of two
doded 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.

Hunctional stage: Test the extended precisionprocessing function.

ln ]

urpose: 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

jpecification: All slices are’coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma| minus8
re set equal to 8. chroma_fermat_idc is set equal to 3. The bitstream consists of a concatenatidn of two
doded video sequences-of one frame each:

- the first withrextended_precision_processing_flag equal to 0;

- the second-with extended_precision_processing_flag equal to 1.

Hunctional'stage: Test the extended precision processing function.

Rurpose: 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.

4.6.16.18 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.

Purposé: Check that decoder properly decodes slices of coded frames containing pcm_fIag.

4.6.16.20 Test bitstreams #TSCTX_8bit_I_RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_minus8 is set equal to 0 anidybit_depth_
chroma|minus8 is set equal to 0. chroma_format_idc is set equal to 3. transform_skip_context_enabled_
flag is sgt equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functiopnal stage: 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

Specifidation: All slices are coded as I or B slices. bit_depth_luma)minus8 is set equal to 0 and bif_
depth_chroma_minus8 is set equal to 0. 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.

Functiopnal stage: Test the reconstruction process with:transform skip.

Purpose: Check that decoder properly decodes withtransform skip context.

4.6.16.22 Test bitstreams #TSCTX_10bit\I’'RExt

Specifidation: All slices are coded as I 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 3. transform_skip_context_enabled_
flag is sqt equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functiopnal stage: Test the reconstruction process with transform skip.

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

4.6.16.23 Test bitstreams #TSCTX_10bit_RExt

Specifidation: 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 3. transform_skip_context]_
enabled| flag is set equal to 1.log2_max_transform_skip_block_size_minus2 is equal to 0.

Functional stage: Iestthe reconstruction process with transtorm 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

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_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.

1.6.16.26 Test bitstreams #ExplictRdpcm_A_RExt

pecification: 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. explicit2sdpcm_¢nabled_
flag is set equal to 1.

Hunctional stage: Test the reconstruction process with the residual modification process fgr blocks
sing a transform bypass.

o

urpose: Check that decoder properly decodes with the explicit residual modification prdcess for
locks using a transform bypass where on even numbered TUs the (residual modification prqcess for
locks using a transform bypass is disabled while on odd numbered TUs it is decided via prfediction
rror minimization.

QOO

4.6.16.27 Test bitstreams #ExplictRdpcm_B_RExt

Specification: All slices are coded as I or B slices. bitydepth_luma_minus8 is set equal to 4 jand bit_
depth_chroma_minus8 is set equal to 4. chroma_format_idc is set equal to 3. explicit_rdpcm_¢nabled_
flagis set equal to 1.

v w|

unctional stage: Test the reconstruction:process with the residual modification process fgr blocks
sing a transform bypass.

o

urpose: Check that decoder propgrly decodes with explicit the residual modification prdcess for
locks using a transform bypass-where on even numbered TUs the residual modification pracess for
locks using a transform bypass*is disabled while on odd numbered TUs it is decided via prediction
rror minimization.

[cllonlionl. |

4.6.16.28 Test bitstreams #Main_422_10_A_RExt

Specification: All'slices are coded as I or B slices. bit_depth_luma_minus8 is set equal to 2 jand bit_
depth_chroma_minus8 is set equal to 2. chroma_format_idc is set equal to 2.

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

Rurpose:'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.

© ISO/IEC 2018 - All rights reserved 53


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

ISO/IEC 23008-8:2018(E)

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.

Functiopal 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_rate_constraint_flag equal to 1.

4.6.16.32 Test bitstreams #GENERAL_8b_444 RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth” chroma_minuspB
are set pqual to 0. chroma_format_idc is set equal to 3. The stream consists,of’a concatenation (
sequencgs, each just two pictures:

=

— the first of each pair has cross_component_prediction_prediction_enahted_flag equal to 0,
— the pecond has cross_component_prediction_prediction_enabledflag equal to 1.
The congatenated sequences consist of:

— Seqpience 0: transform_skip_rotation_enabled_flag equal’to 0, transform_skip_context_enabled_
flaglequal to 0, implicit_rdpcm_enabled_flag equal t0-8/ intra_smoothing_disabled_flag equal to
pergistent_rice_adaptation_enabled_flag equal to O, chroma_qp_offset_list_enabled_flag equal to (;

-

— Seqgpence 1: as in sequence 0, but with transforii_skip_rotation equal to 1;

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

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

— Seqpience 4: as in sequence 0, butiwith intra_smoothing_disabled equal to 1;

— Seqience 5: as in sequence 0, put with persistent_rice_adaptation_enabled_flag equal to 1;
— Seqlence 6: as in sequénce 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 Intra profile wit
general Jlower_bitvrate_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

urpose: Check that the decoder properly decodes a bitstream for the Main 4:2:2 10 Intra\profile with
eneral_lower_bit_rate_constraint_flag equal to 1.

.6.16.35 Test bitstreams #GENERAL_10b_444 RExt

pecification: All slices are coded as I slices. bit_depth_luma_minus8 and bit, depth_chroma| minus8
re set equal to 2. chroma_format_idc is set equal to 3. The stream consists of a concaterjation 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.
The concatenated sequences consist of:

—+ Sequence 0: transform_skip_rotation_enabled_flag'equal to 0, transform_skip_context_¢nabled_
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 O;

—+ Sequence 1: as in sequence 0, but with trahsform_skip_rotation equal to 1;

—+ 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.

Hunctional stage: Test the extended precision processing function.

Rurpose: Check-that the decoder properly decodes a bitstream for the Main 4:4:4 10 Intra profile with
eneral_lowerbit_rate_constraint_flag equal to 1.

.6.16.36 Test bitstreams #GENERAL_12b_4.00_RExt

pecification: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma| minus8
e-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:

— Seqpence Q: r‘hrnm:\_qp_nffcpf_]icf_pnnhlpd_ﬂng pr}nn] to Q;

— Seqpience 1: chroma_qp_offset_list_enabled_flag equal to 1.
Functiopnal stage: Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:2:2 12 Intfaprofile with
general |lower_bit_rate_constraint_flag equal to 1.

4.6.16.39 Test bitstreams #GENERAL_12b_444_RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minusB
are set pqual to 4. chroma_format_idc is set equal to 3. The stream counsists of a concatenation d
sequencgs, each just two pictures:

=)

— the first of each pair has cross_component_prediction_prediction_enabled_flag equal to 0,
— the pecond has cross_component_prediction_prediction, enabled_flag equal to 1.
The congatenated sequences consist of:

— Seqpience 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_enabled_
flaglequal to 0, implicit_rdpcm_enabled_flag equal to 0, intra_smoothing_disabled_flag equal to
pergistent_rice_adaptation_enabled_flag equal to 0, chroma_qp_offset_list_enabled_flag equal to (;

-

— Seqtience 1: as in sequence 0, but with:tfansform_skip_rotation equal to 1;

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

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

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

— Seqpience 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal to 1;
— Seqlience 6: as ifcsequence 0, but with chroma_qp_offset_list_enabled_flag equal to 1.
Functiopnal stage:/Test the extended precision processing function.

Purpose: Check that the decoder properly decodes a bitstream for the Main 4:4:4 12 Intra profile with
general |lower bit rate constraint flag equalto 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.

018(E)

urpose: Check that the decoder properly decodes a bitstream for the Monochrome 16 profile with

eneral_lower_bit_rate_constraint_flag equal to 1.

.6.16.41 Test bitstreams #GENERAL_16b_444 RExt

pecification: All slices are coded as I slices. bit_depth_luma_minus8 and bit-depth_chroma| minus8

re set equal to 8. chroma_format_idc is set equal to 3. The stream cofisists of a concaten
sequences, each just two pictures:

— the first of each pair has cross_component_prediction_prediction-€nabled_flag equal to 0,
—+ the second has cross_component_prediction_prediction_enabled_flag equal to 1.

The concatenated sequences consist of:

chroma_qp_offset_list_enabled_flag equal to 0;

-+ Sequence 1: as in sequence 0, but with<transform_skip_rotation equal to 1;

-+ Sequence 2: as in sequence 0, butwith transform_skip_context equal to 1;

1 Sequence 3: as in sequence 0f buit with implicit_rdpcm equal to 1;

1 Sequence 4: as in sequenee*0, but with intra_smoothing_disabled equal to 1;

-+ Sequence 5: as in sequénce 0, but with persistent_rice_adaptation_enabled_flag equal to 1;
-+ Sequence 6: as.jirsequence 0, but with extended_precision_processing_flag equal to 1;

-+ Sequence,7:3s in sequence 0, but with chroma_qgp_offset_list_enabled_flag equal to 1.

Hunctional stage: Test the extended precision processing function.

%eneral_lower_bit_rate_constraint_flag equal to 1.

4.6.16.42 Test bitstreams #GENERAL_16b_444_HighThroughput_RExt

ation of

—+ Sequence 0: transform_skip_rotation_enabled_flag equal to 0, transform_skip_context_¢nabled_
flag equal to 0, implicit_rdpcm_enabled_flag equalto 0, intra_smoothing_disabled_flag equal to 0,
persistent_rice_adaptation_enabled_flag equalto 0, extended_precision_processing_flag equal to 0,

Rurpadse: Check that the decoder properly decodes a bitstream for the Main 4:4:4 16 Intra profile with

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_qp_offset_list_enabled_flag equal to 0

— Sequence 1: as in sequence 0, but with transform_skip_rotation equal to 1

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

— Seq
— Seq
— Seq
— Seq
— Seq

Functiopnal stage: Test the extended precision processing function.

Purpos

profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.16.43 Test bitstreams #WAVETILES_RExt

Specifidation: All slices are coded as I slices. bit_depth_luma_minus8 and bit_depth_chroma_minusg

are set

combindtion of simultaneously using wavefronts and tiles.

The strgam consists of four sequences of one pictute:

— Seq
— Seq
— Seq
— Seq
— Seq

Functiopnal stage: Test the extended precision processing function.

Purpos

profile with general_lower_bit_rate_constraint_flag equal to 1.

4.6.17

lence 3: as in sequence 0, but with implicit_rdpcm equal to 1

lence 4: as in sequence 0, but with intra_smoothing_disabled equal to 1

hence 5: as in sequence 0, but with persistent_rice_adaptation_enabled_flag equal-to)1
lence 6: as in sequence 0, but with extended_precision_processing_flag equalto1

hence 7: as in sequence 0, but with chroma_qp_offset_list_enabled_flag equal to 1

p: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16 Intrp

pqual to 8. chroma_format_idc is set equal to 3:The purpose of the stream is to exercise thie

hence 1: 1 slice per picture;

hence 2: 1 slice per tile;

lence 3: 1 slice for at most 6:CTUs;

hence 4: 1 slice segmentfor at most 6 CTUs;

hences 3 and 4 splitthe picture into multiple slice/slice segments per tile.

p: Check that the decoder properly decodes a bitstream for the High Throughput 4:4:4 16 Intrp

Test bitstreams — Scalable extensions

4.6.17.1 Test bitstreams — Layer ID

4.6.17.1.1 Test bitstream #LAYERID_A_NOKIA

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 contains 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:

o | | |

4

s
L

R
E

[a—

E

— 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: Main profile, Main tier, Level 4.
Jutput layer sets: The bitstream contains three output layer sets:
— OLS 0 includes the following layer:
— Layer with layer ID value 0, PTL Idx 1
—  OLS 1 includes the following layers:
— Layer with layer ID value 0, PTL Idx 1
— Layer with layer ID value 2, PTL Idx 2
— OLS 2 includes the following layer:
— Layer with layer ID value 2, PTL Idx 2
lesolution of each layer: 1280x720

rame rate: 24 fps

.6.17.1.2 Test bitstream #MVD_A_IDCC

Specification: All slices are-coded as I, P and B slices. The MVD_A_IDCC bitstream has two lay

itstream contains only €ight access units. The value of DefaultTargetOutputLayerldc is set eq
ayer 1 uses inter-layer,sample prediction from Layer 0.

unctional stage: Test disabling inter-layer motion vector prediction.

urpose: Chéckthat the decoder can properly decode when the enhancement layer perforn
hyer sample/prediction from the base layer and motion vector prediction is disabled.

itstream: MVD_A_IDCC_1.bit

(

ers. The
ual to 1.

s inter-

oding 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;

— Layer1 PTLIdx?2

Resolutfon of layers:
— Layer 0: 960x540 (output), 960x544 (coded);
— Layer 1: 1920x1080 (output), 1920x1280 (coded).

Frame rfate: 24 fps

4.6.17.1.3 Test bitstream #MVD_A_NOKIA

Specifidation: All slices are coded as I and P slices. The MVD_A_NOKIA bitstream has three layers. Thie
bitstream contains only four access units. Layer 1 uses inter-layer saniple prediction and inter-layqr
motion Vector prediction from Layer 0. Layer 2 uses inter-layer sample prediction from Layer 1 and

inter-layfer motion vector prediction from Layer 0.

Functiopal stage: Test inter-layer sample prediction and inter-layer motion vector prediction from

different layers.

Purpose: Check that the decoder can properly decode when the enhancement layer uses inter-layd
sample Irediction and inter-layer motion vector prediction from different layers.

Bitstream: MVD_A_NOKIA_1.bit
Coding ktructure: Low delay P.

Number of access units: 4

Profile,|tier and level (PTL) infarmation: Three PTL structures are specified:

— PTLYIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLYIdx 1: Main profile; Main tier, Level 3.1;
— PTLIdx 2: Scalable-Main profile, Main tier, Level 4.

Output Jayer séts: 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;

— 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

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_plusl[ 0 ][ 1 ] and

max_tid_il_ref_pics_plus1[1][ 2 ] are set equal to 3 and 2, respectively.

unctional stage: Test parsing of the syntax elements max_tid_il_ref_pics_plusl[ ][ ]and in
rediction restrictions based on temporal sub-layer.

R
¢
Rurpose: Check that the decoder can properly parse and decode the syntax elements max
dresent_flag and max_tid_il_ref_pics_plus1[ ][ ].

Bitstream: MAXTID_A_ETRI_2.bit

(oding structure: Hierarchical B-frames with four temporal sub-layers.

Number of access units: 9

Hrofile, tier and level (PTL) information: Three PTL strucfures are specified:

- PTL Idx 0: Main profile, Main tier, Level 4 (whole bitstteam);

- PTL Idx 1: Main profile, Main tier, Level 3.1;

—  PTL Idx 2: Scalable Main profile, Main tier, l.evel 4.

o

Jutput 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, PTLAdx 2;

—  OLS 2 includes’the following layers:
— Layer0, PTL Idx 1;
—-Layer 1, PTL Idx 2;

>— Layer 2, PTL Idx 2.

rer-layer

| tid_ref_

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.

Bitstreim: MAXTID_B_ETRI_2.bit
Coding structure: Hierarchical B-frames with four temporal sub-layers.
Numbey of access units: 9
Profile,[tier and level (PTL) information: Three PTL structures are specified:
— PTLIdx 0: Main profile, Main tier, Level 4 (whole bitstream);
— PTLYIdx 1: Main profile, Main tier, Level 3.1;
— PTLIdx 2: Scalable Main profile, Main tier, Level 4.
Output Jayer sets: The bitstream contains three output layer sets;
— OLY[0 includes the following layers:
— |Layer 0, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2;
— OLY|2 includes the following layers:
— |Layer 0, PTL Idx 1;
— |[Layer 1, PTL Idx 2
— [Layer 2, PTL Idx 2.
Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x544 (coded);
— Layer 1; 1920x1080;

— Layér2 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);

—  PTL Idx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

o

Jutput layer sets: The bitstream contains three 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;
— 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.

Resolution of each layer:

- Layer 0: 960x540 (output);960x544 (coded);

- Layer 1: 1920x1080;

- Layer 2: 1920x1080.

Hrame rate: 24fps

4.6.17.1,7 ‘Test bitstream #INACTIVE_A_QCOM

pecification: All slices are coded as I, P and B slices. The INACTIVE_A_QCOM bitstream hps three
layess. The bitstream contains 100 access units. Layer 0 is a direct reference layer of Layer 1, ahd Layer
J—amd AVer 1 are dire [CICTCIICC IdVCI O -V"-""V- UE O dcidu [€ dyCI d ive agisset
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

ayer sets: The bitstream containsthree output ]qypr sets:

— OLS

— OLS

Resolut|

Frame 1
4.6.17.1
Specifid

Layer 1
0 in the

dependsd

Functiopal stage: Test oiltiple active reference layers with different inter-layer prediction layers 3

differen

Purpos
referend

0 includes the following layer:

Layer 0, PTL Idx 1;

Layer 0, PTL Idx 1;
Layer 1, PTL Idx 2;

Layer 0, PTL Idx 1;

Layer 1, PTL Idx 2;

Layer 2, PTL Idx 2.

jon of each layer: 416x240
ate: 50 fps

[ access units.

Bitstrezrm: REFLAYER_A_VIDYO_2.bit

1 includes the following layers:

2 includes the following layers:

.8 Test bitstream #REFLAYER_A_VIDYO

ation: All slices are coded as [, P and'B slices. The bitstream has three layers. The REFLAYER_A
VIDYO blitstream contains 9 access units.layer 0 is a direct reference layer of Layer 1, and Layer 0 an
hre direct reference layers ofiLayer 2. The value of default_ref_layers_active_flag is set equal t
VPS. The reference layer are\used for both inter-layer sample prediction and inter-layer motio
vector prediction. The value of direct_dependency_all_layers_flag is equal to 1 and the value of direct_
ncy_all_layers_type iSequal to 2.

p: Check that the decoder can properly parse and decode the bitstream when different activie
e layers-are chosen for prediction at different access units.

> O

[

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;

— Inypr1 PTLIdx2;

— OLS 2 includes the following layers:
— 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)

— Layer 1: 960x540 (output), 960x544 (coded)

— Layer 2: 1920x1080 (output), 1920x1080 (coded)

Hrame rate: 24 fps

4.6.17.1.9 Test bitstream #REFLAYER_B_VIDYO

IDYO bitstream contains 9 access units. Eayer 0 is a direct reference layer of Layer 1, and
nd Layer 1 are direct reference layers*of Layer 2. For Layer 1, both inter-layer sample predic
hter-layer motion vector predictioncare performed from Layer 0. For Layer 2, only inter-laye
rediction is performed from Layer'0, and both inter-layer sample prediction and inter-layet
ector prediction are performed from Layer 1.

jpecification: All slices are coded as I and Bi$lices. The bitstream has three layers. The REFL4

< e

v w|

unctional stage: Test mQltiple active reference layers with different inter-layer prediction
ifferent access units, and different layers used for inter-layer sample prediction and inter-laye
ector prediction.

< Q.

Hurpose: Check that the decoder can properly parse and decode the bitstream when differel
reference layers.are chosen for prediction at different access units, and different types of in
drediction are'performed from different layers.
E

itstream: REFLAYER_B_VIDYO_2.bit

o

A\YER_B_
Layer 0
tion and
" sample

motion

ayers at
 motion

nt active
rer-layer

oding 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;

— PTL Idx 2: Scalable Main profile, Main tier, Level 3;

— PTLIdx 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;

— Layer1 PTLIdx2:

— OLY[2 includes the following layers:
— |Layer 0, PTL Idx 1;
— |Layer 1, PTL Idx 2;
— |Layer 2, PTL Idx 3.
Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x544 (coded)
— Layer 1: 960x540 (output), 960x544 (coded)
— Layer 2: 1920x1080 (output), 1920x1080 (coded)

Frame fate: 24 fps

4.6.17.1.10  Test bitstream #REFLAYER_C_VIDYO

Specifidation: All slices are coded as I and B slices.The bitstream has three layers. The REFLAYER_(
VIDYO bhitstream contains 9 access units. Layer 0 is'a direct reference layer of Layer 1, and Layer 0 an

Layer 1 hre direct reference layers of Layer 2.

Functiopnal stage: Test multiple active reference layers with different inter-layer prediction layers 3

different access units.

Purpose: Check that the decodeycan properly parse and decode the bitstream when different activie
referende layers are chosen for prediction at different access units.

Bitstregm: REFLAYER_C_VIDYO_2.bit
Coding ktructure: Low Délay B

Number of access units: 9

Profile,[tier and level (PTL) information: Four PTL structures are specified:

— PTLHId® 0: Main profile, Main tier, Level 3.1 (whole bitstream);

=

(s

— 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 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;

— Inypr1 PTLIdx2;

— OLS 2 includes the following layers:
— 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)

- Layer 1: 1280x720 (output), 1280x720 (coded)

— Layer 2: 1920x1080 (output), 1920x1080 (coded)

Hrame rate: 24 fps

4.6.17.1.11 Test bitstream #REFLAYER_D_VIDYO

Specification: All slices are coded as I and B@lices. The bitstream has three layers. The REFLA
VIDYO bitstream contains 9 access units, Layer 0 is a direct reference layer of Layer 1, and Lay
Ifayer 1 are direct reference layers of Layer 2. The reference layer are used for both inter-laye
drediction and inter-layer motion veetor prediction with the direct_dependency_all_layers_flag
tp 1 and direct_dependency_all_layers_type is equal to 2. Inter-layer prediction restrictions
the temporal ID are indicated using values of the syntax element max_tid_il_ref_pics_plus1[ ][]

v |

unctional stage: Test mQltiple active reference layers with different inter-layer prediction
ifferent access units, where inter-layer prediction may be restricted based on TemporallD val

- O

urpose: Check thatthe decoder can properly parse and decode the bitstream when differe}
eference layers.are chosen for prediction at different access units and inter-layer prediction
isabled at some.access units based on TemporallD value.

(oMo

el

itstream:REFLAYER_D_VIDYO_2.bit

(odingstructure: Random Access B with GOP size 8 and four temporal sub-layers.

\YER_D_
er 0 and
" sample
is equal
ased on

ayers at
le.

ht active
may be

Profile, tier and level (PTL) information: Four PTL structures are specified:
— PTLIdx 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;

— Layer1 PTLIdx2:

— OLY[2 includes the following layers:
— |Layer 0, PTL Idx 1;
— |Layer 1, PTL Idx 2;
— |Layer 2, PTL Idx 3.
Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x544 (coded)
— Layer 1: 1280x720 (output), 1280x720 (coded)
— Layer 2: 1920x1080 (output), 1920x1080 (coded)

Frame fate: 24 fps
4.6.17.7 Test bitstreams — VPS syntax

4.6.17.2.1 Test bitstream #SPLITFLAG_A_HHI

Specifidation: All slices are coded as I, P and Bslices. The SPLITFLAG_A_HHI bitstream has two layer]
and the yalue of splitting_flag is set equal to.1:

[72)

Functiopnal stage: Test inference of layer dimension ID values from the layer ID values.

Purpose: Check that the decodef dan properly parse the syntax element splitting_flag and infer the
values of dimension ID values fror the layer ID values.

Bitstream: SPLITFLAG_A.HHI_1.bit

Profile,[tier and level\(PTL) information: Three PTL structures are specified:
— PTLIdx 0;;

— PTYIdx TMain profile, Main tier, Level 3.1.

— PTLUAX 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:
— Layer 0: 960x540
— Layer 1: 1920x1080

Frame rate: 24 fps

4.6.17.2.2 Test bitstream #VUI_A_QUALCOMM

018(E)

§pecitication: All slices are coded as I, P and b slices. The VUI_A_QUALCOMM bitstream has tw
The bitstream contains five access units. The value of vps_vui_present_flag is set equal to.
VUI syntax structure is signalled.

Hunctional stage: Test VPS VUL

ln ]

urpose: Check that the decoder can properly parse when VPS VUI is present.n the bitstre
decoder is expected to be able to parse the VPS VUI.

Bitstream: VUI_A_QUALCOMM_1.bit
(oding structure: Random access
Number of access units: 5

Rrofile, 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.

o

Jutput 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 ldx.T;
— Layer 1, PTLIdx 2.

Resolution of each layer:

—  Layefn0: 960x540 (output), 960x640 (coded)

— Aayer 1: 1920x1080 (output), 1920x1280 (coded)

o layers.
and VPS

am. The

FramreTater 501ps

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
VUI syntax structure is signalled. Information about tiles is included in the VUI.

Functional stage: Test VPS VUL

and VPS

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 and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx1:-Main prnfilp Main tier Tevel 31;

— PTLIdx 2: Scalable Main profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS|0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutjfon of each layer:
— Layer 0: 960x540 (output), 960x640 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Frame fate: 50 fps

4.6.17.2.4 Test bitstream #VUI_C_QUALCOMM

Specifidation: All slices are coded as I, P andB slices. The VUI_C_QUALCOMM bitstream has two layers.
The bitgtream contains five access units./The value of vps_vui_present_flag is set equal to 1 and VP[S
VUI syntax structure is signalled. Infermation about wavefront for each layer is included in the VUL

Functiopal stage: Test VPS VUL

Purpose: Check that the decoder can properly parse when VPS VUI is present in the bitstream. Thie
decoder|is expected to be-able to parse the VPS VUI.

Bitstregm: VUI_C_QUALCOMM_1.bit
Coding structurey Random access

Number ofaccess units: 5

Profile, tieramd fevel (P TL) informmatiom Three PTEstructuresare 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.
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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;

— Inypr1 PTL Idx 2

Resolution of each layer:

— Layer 0: 960x540 (output), 960x640 (coded)

—  Layer 1: 1920x1080 (output), 1920x1280 (coded)

Hrame rate: 50 fps

4.6.17.2.5 Test bitstream #NONVUI_A_QUALCOMM

the non-VUI extension are set at random to 0 or 1.

Hunctional stage: Test VPS non-VUI extension data.

and the VPS non-VUI extension bytes when present in the bitstream.
Bitstream: NONVUI_A_QUALCOMM_1.bit
(oding structure: Random access

Number of access units: 5

— 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.

o

Jutput layersets: The bitstream contains two output layer sets:

- OLS:0includes the following layer:

>— Layer 0, PTL Idx 1;

Specification: All slices are coded as I, P and B slices. The NONVUIZA_QUALCOMM bitstream
layers. The bitstream contains five access units. The value of vps=non_vui_extension_length is 3
tp 100 in the VPS extension indicating the presence of VPS non-VUI extension bytes. The bits

Rurpose: Check that the decoder can properly parsgthe syntax element vps_non_vui_extensio

Rrofile, tier and level (PTL) information: Three PTL structures are specified:

has two
et equal
forming

h_length

— 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 theI/Pb non-vVUl extension bytes when present in the bitstream.

Bitstream: NONVUI_B_QUALCOMM_1.bit
Coding ktructure: Random access
Number of access units: 5
Profile,|tier and level (PTL) information: Three PTL structures are specified:
— PTLYIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTLYIdx 1: Main profile, Main tier, Level 3.1;
— PTLIdx 2: Scalable Main profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS|0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer 0, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x640 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 50 fps

4.6.17.2.7 Test bitstream #NONVUI_C_QUALCOMM

Specifidation: All slices are coded as I, P and B slices. The NONVUI_C_QUALCOMM bitstream has twp
layers. Tlhebitstream contains five access units. The value of vps_non_vui_extension_length is set equal

to 10 in the xtension indicating the presence o non- xtension b he b orming
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:
— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 3.1;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

Q utput lnypr sets: The bitstream contains two output ]nypr 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:

— Layer 0: 960x540 (output), 960x640 (coded)

— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Hrame rate: 50 fps
4.6.17.3 Test bitstreams — DPB

4.6.17.3.1 Test bitstream #DPB_A_VIDYOQ

pecification: All slices are coded as I, P-and B slices. The DPB_A_VIDYO bitstream has two la

yers and

ithin each layer, there are four tefaporal sub-layers. The bitstream contains nine access units. The

sjub-DPB information for the output layer sets are signalled, and the maximum sub-layer DP
signalled as four for all sub-layers.

unctional stage: Test sub*DPB behaviour with sizes specified for various sub-DPBs and
aximum sub-layers.

urpose: Check that’the decoder can properly parse the syntax elements in the dpb_size(
structure and preperly decode the bitstream when the sub-layer DPB information is present.

itstream: DPB_A_VIDYO_2.bit
oding'structure: Random access

umber of access units: 9

B size is

lifferent

syntax

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;

— Layer1 PTLIdx?2

Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x544 (coded)
— Layer 1: 1280x720

Frame pate: 30 fps

4.6.17.3.2 Test bitstream #DPB_B_VIDYO

Specifidation: All slices are coded as I and B slices. The DPB_B_VIDYO bitstream has two layers an
within gach layer, there are three temporal sub-layers. The bitstream centains 9 access units. The suh
DPB infqrmation for the output layer sets are signalled, and the valu€.of maximum sub-layer DPB size i

different for different maximum sub-layers.

Functiopnal stage: Test sub-DPB behaviour with different,sizes specified for various sub-DPBs an

differenf maximum sub-layers.

Purpose: Check that the decoder can properly parse the syntax elements in the dpb_size( ) synta
structurle and properly decode the bitstream when the' sub-layer DPB information is present.

Bitstregm: DPB_B_VIDYO_2.bit

Coding ktructure: Low Delay B

Number of access units: 9

Profile,|tier and level (PTL) infarmation: Three PTL structures are specified:
— PTLYIdx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLYIdx 1: Main profile; Main tier, Level 3;

— PTLIdx 2: Scalable-Main profile, Main tier, Level 3.1.

Output Jayer séts: The bitstream contains two output layer sets:

— OLS|0.includes the following layer:

wn

<

— 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 1.467 (516/547).

Hunctional stage: Test non-trivial scaling ratios for spatial scalability.

Rurpose: Check that the decoder can properly parse and decode the bitstream when‘the scaling ratio
b non-trivial. This bitstream also tests the parsing of the syntax elements related to scaled rgference
hyer offsets and reference layer offsets.

[

Bitstream: SRATIOS_A_SAMSUNG_3.bit
(oding structure: Random access
Number of access units: 60

Rrofile, 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, Lével 4.1.

o

Jutput layer sets: The bitstream contains two output layer sets:

—  OLS 0 includes the following layer;
— Layer 0, PTL Idx 1;

- OLS 1 includes the followinglayers:
— Layer 0, PTL Idx1;
— Layer 1, PTEIdx 2.

Resolution of each layer:

- Layer 051280x720 (output), 1280x720 (coded)

- Layer'l: 1920x1080 (output), 1920x1280 (coded)

Hrame 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 and level (PTL) information: Three PTL structures are specified:
— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx1:-Main prnfilp Main tier Tevel 31;

— PTLIdx 2: Scalable Main profile, Main tier, Level 3.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS|0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutjfon of each layer:
— Layer 0: 1096x616
— Layer 1: 1280%x720

Frame fate: 50 fps

4.6.17.4.3 Test bitstream #SNR_A_IDCC

=

Specifidation: All slices are coded as I, Pxand B slices. The SNR_A_IDCC bitstream has two layers an
they ard coded at the same resolution buit at different qualities. The bitstream contains four accegs
units. Lgyer 1 is predicted from Layet.0.'The value of DefaultTargetOutputLayerldc is equal to 1.

Functional stage: Test SNR scajability.

[

Purpose: Check that the decoder can properly parse and decode the bitstream containing two layers ¢
the same resolution but different qualities.

Bitstream: SNR_A_IDCC_1.bit
Coding structure; Low delay B

Number ofaccess units: 4

Profile, tieramd fevel (P TL) informmatiom Three PTEstructuresare specified:
— PTL Idx 0: Main profile, Main tier, Level 4 (whole bitstream);

— PTL Idx 1: Main profile, Main tier, Level 4;

— 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;

— Inypr1 PTL Idx 2

Resolution of each layer:

— Layer 0: 1920x1080 (output), 1920x1080 (coded)

—  Layer 1: 1920x1080 (output), 1920x1280 (coded)

Hrame rate: 24 fps

4.6.17.4.4 Test bitstream #SNR_B_IDCC

jpecification: All slices are coded as I, P and B slices. The SNR.BZIDCC bitstream has thrg

dccess units. Layer 1 is predicted from Layer 0 and Layer 2/is predicted from Layer 1. The
DefaultTargetOutputLayerldc is equal to 1.

Hunctional stage: Test SNR scalability.

Rurpose: Check that the decoder can properly parsé’and decode the bitstream containing two
the same resolution but different qualities.

Bitstream: SNR_B_IDCC_1.bit
(oding structure: Low delay B
Number of access units: 4

Rrofile, tier and 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 4;

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

o

Jutput layersets: The bitstream contains three output layer sets:

- OLS:0includes the following layer:

e layers

nd they are coded at the same resolution but at different qualities. The bitstream contalins four

value of

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 0: 1920x1080 (output), 1920x1080 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)
— Layer 2: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 24 fps

4.6.17 .45 Testbitstream #SNR_C_IDCTC

Specifidation: All slices are coded as I, P and B slices. The SNR_C_IDCC bitstream has three layérs an
they are|coded at the same resolution but at different qualities. The bitstream contains four aceess unit
The thre¢e layers are at the same resolution and coded at different qualities. Layer 1 is predicted froy
Layer 0 and Layer 2 is predicted from Layer 1. The value of DefaultTargetOutputLayerldc/isjequal to 1.

Functiopnal stage: Test SNR scalability.

Purpose: Check that the decoder can properly parse and decode the bitstream.¢@ntaining two layers g

the same resolution but different qualities.
Bitstream: SNR_C_IDCC_1.bit
Coding structure: Low delay B

Number of access units: 4

Profile,|tier and level (PTL) information: Three PTL structures are specified:

— PTLIdx 0: Main profile, Main tier, Level 4 (whole bitstream);
— PTLIdx 1: Main profile, Main tier, Level 4;
— PTLIdx 2: Scalable Main profile, Main tier, Lievel 4.
Output Jayer sets: The bitstream contains-three output layer sets:
— OLS|0 includes the following layet:

— |Layer O, PTL Idx 1;
— OLS|1 includes the following layers:

— |Layer O, PTL Idx1;

— |Layer 1, PTETdx 2;

— OLY|1 includes the following layers:

— |Layer O, PTL Idx 1;

jom

-

(i

— Layer 1, PTL Idx 2;

— Layer 2, PTL Idx 2.
Resolution of each layer:
— Layer 0: 1920x1080 (output), 1920x1080 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)
— Layer 2: 1920x1080 (output), 1920x1280 (coded)

Frame rate: 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) speciftied 1n the VPS5 extension.

Bitstream: REPFMT_A_VIDYO_2.bit
(oding structure: Low delay P
Number of access units: 4

Hrofile, 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.

o

Jutput layer sets: The bitstream contains two output layersets:

— 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 (output), 960x544 (coded)

- Layer 1: 960x540\(output), 960x544 (coded)

Hrame rate: 30.£ps

4.6.17.4.7- Test bitstream #REPFMT_B_VIDYO

pecification: All slices are coded as I and P slices. The REPFMT_B_VIDYO bitstream has thref layers;
tivorepresentation format syntax structures are signalled in the VPS extension. The bitstream fontains
four‘access uni he value of the & & i is e 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
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Profile, tier and level (PTL) information: Four PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTL

— PTL Idx 2: Scalable Main profile, Main tier, Level 3.1;
— PTL Idx 3: Scalable Main profile, Main tier, Level 4.

Output

Idx 1: Main profile, Main tier, Level 3;

ayer sets: The bitstream containsthree output ]qypr sets:

— OLS

— OLS

0 includes the following layer:
Layer 0, PTL Idx 1;

1 includes the following layers:
Layer 0, PTL Idx 1;

Layer 1, PTL Idx 2;

2 includes the following layers:
Layer 0, PTL Idx 1;

Layer 1, PTL Idx 2;

Layer 2, PTL Idx 3.

Resolutfon of each layer:

— Layer 0: 960x540 (output), 960x544 (coded)
— Layer 1: 960x540 (output), 960x544 (coded)

— Layer 2: 1920x1080 (coded)

Frame 1

4.6.17.4

Specifid
two repl
four acc
the rep_

Functional stage;: Test parsing of representation format syntax structure in the VPS extension.

Purpos

ate: 30 fps

.8 Test bitstream #REPEMT_C_VIDYO

format( ) structare.

structur

e'specified in the VPS extension.

ation: All slices are coded as I and P slices. The REPFMT_C_VIDYO bitstream has three layers;
esentation formatsyntax structures are signalled in the VPS extension. The bitstream containfs
bss units. The yalue of the syntax element conformance_window_vps_flag is equal to 1 in one af

p: Gheck that the decoder can properly parse and decode representation format synta

>

Bitstream: REPFMT_C_VIDYO_2.bit

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);

— PTL

— PTL Idx 2: Scalable Main profile, Main tier, Level 4.

80

Idx 1: Main profile, Main tier, Level 3;
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— OLS 0 includes the following layer:
— Layer 0, PTL Idx 1;
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— Inypr1 PTLIdx2;
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— OLS 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 (coded)

—  Layer 2: 1920x1080 (coded)

Hrame rate: 30 fps

4.6.17.4.9 Test bitstream #RESCHANGE_A_VIDYO

o

pdate of picture resolution.nthe SPS.

v -

Bitstream: RESGHANGE_A_VIDYO_1.bit
(oding structure: Low delay P

Number‘ofiaccess units: 4

Hrofile, tier and level (PTL) information: Three PTL structures are specified:

Specification: All slices are coded as [ and@® slices. The RESCHANGE_A_VIDYO bitstream hps three
layers; two representation format syntax Structures are signalled in the VPS extension. The bjtstream
dontains four access units. The active SPS for Layer 0 signals a resolution that is different from the
resolution specified in the rep_format(") structure associated with Layer 0.

Hunctional stage: Test parsing of representation format syntax structure in the VPS extension and

urpose: Check that the(decoder can properly parse and decode the bitstream when picture rgsolution
pecified in the SPS is(different from picture resolution specified in the VPS.

— PTLIdx 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 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;

— Layer1 PTLIdx?2

Resolutfon of each layer:
— Layer 0: 960x536
— Layer 1: 1920x1080

Frame pate: 30 fps

4.6.17.4.10 Test bitstream #ADAPTRES_A_ERICSSON

Specifidation: All slices are coded as I and P slices. The ADAPTRES_A_ERICSSON bitstream contain
two layqgrs. At the switch point, the picture at the higher layer is coded as\an IRAP picture with P_SLICH

using lower layer picture as inter-layer reference for this use case.

Functiopnal stage: Test adaptive resolution change.

Purpose: Check that the decoder can properly parse and decode the bitstream when skip pictures ap
used to gode IRAP pictures such that multiple layers are.used to effect adaptive resolution change.

Bitstreagm: ADAPTRES_A_ERICSSON_1.bit
Coding ktructure: Low delay P

Number of access units: 30

Profile,[tier and level (PTL) information: Three PTL structures are specified:

— PTLYIdx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

— PTLYIdx 1: Main profile, Main tier, Level 3.1;
— PTLYIdx 2: Scalable Main'profile, Main tier, Level 4.

Output Jayer sets: The'bitstream contains three output layer sets:

— OLS|0 includes'the following layer:
— |LayertO, PTL Idx 1;

n n

D

— OLSTtimchudesthe fottowing tayers:
— 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

J.b.l /.4.11 Iest bitstream #5SPSKEFFM1_A_SUNY

pecification: All slices are coded as I, P and B slices. The bitstream has two layers; four rfepresentation
brmat syntax structures are signalled in the VPS extension. The default inference€ rul¢ of the
epresentation format is applied to the layers. In the active SPS of Layer 1, the representation format is
pdated.

o 5 =

Hunctional stage: Test representation format update in SPS.

ln ]

urpose: Check that the decoder can properly parse and decode the bitstrfeam when picture rgsolution
pecified in the SPS is different from picture resolution specified in the\VPS.

(%)

Bitstream: SPSREPFMT_A_Sony_2.bit

Hrofile, tier and level (PTL) information: Three PTL strucfures are specified:

- PTL Idx 0: Main profile, Main tier, Level 5.1 (whole bitStream);

- PTL Idx 1: Main profile, Main tier, Level 5.1;

- PTL Idx 2: Scalable Main profile, Main tier, l,evel 5.1.

o

Jutput 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, PTCAdx 2.

Resolution of €ach layer: 960x540

Hrame rate: 24 fps

4.6.174.12  Test bitstream #CONFCROP_A_VIDYO

mnartification: All clicac Aavn cadad Ac T And D clicac Tha CONECRAOP A VINDVAO hitctraqm as two
—i o eeS—at S—r—ah e+ e —cort-oico T v o ro—oitStHeditt

pPrTatatiorr T—Ccotto—— JTICTOT

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 ayer sets: The bitstream contains two output laver sets:

— OLY[0 includes the following layer:
— |Layer 0, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutfon of each layer:
— Layer 0: 960x540 (output), 960x640 (coded)
— Layer 1: 1920x1080 (output), 1920x1280 (coded)

Frame pate: 30 fps

4.6.17.4.13  Test bitstream #CONFCROP_B_VIDYO

Specifidation: All slices are coded as I and P slices. The CONFCROP_B_VIDYO bitstream has twp
layers apd conformance cropping windows are specified for both the layers in the VPS extension. Thie
bitstream contains eight access units.

Functiopal stage: Test conformance croppitig window in VPS extension.

Purpose: Check that the decoder can properly parse and decode the bitstream when conformande
cropping windows are specified inthe VPS extension, and the output picture is cropped with the righ
parameters.

=

Bitstream: CONFCROP_B_VIDYO_2.bit
Coding ktructure: Low delay P
Number of access units: 8

Profile,[tier and level (PTL) information: Three PTL structures are specified:

— PTLHId® 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:
— Layer 0: 720x480 (output), 960x536 (coded)
— Layer 1: 1600x900 (output), 1920x1072 (coded)

Frame rate: 30 fps

.0.17.4.14 Iest bitstream #LUNFURUFP_C_VIDYU

pecification: All slices are coded as I and P slices. The CONFCROP_C_VIDYO bitstream hds'thré
nd conformance cropping windows are specified for all the layers in the VPS extensipn. The b
dontains four access units.

HRunctional stage: Test conformance cropping window in VPS extension.

Rurpose: Check that the decoder can properly parse and decode the bitstream when conf
dropping windows are specified in the VPS extension, and the output pi¢ture is cropped with {
fdarameters.
H

itstream: CONFCROP_C_VIDYO_3.bit

(oding structure: Low delay P

Number of access units: 4

Rrofile, tier and level (PTL) information: Four PTL structures are specified:
-+ PTLIdx 0: Main profile, Main tier, Level 3.1 (whole bitstream);

—+ PTLIdx 1: Main profile, Main tier, Level\3;

—+ PTL Idx 2: Scalable Main profile, Main tier, Level 3.1;

—+ PTLIdx 3: Scalable Main profile;"Main tier, Level 4.

o

Jutput layer sets: The bitstream contains three output layer sets:

— OLS 0 includes the fallpwing layer:
— Layer 0, PTLAdx 1;

—  OLS 1 includes’the following layers:
— Layer0, PTL Idx 1;
—-Layer 1, PTL Idx 2;

be layers
tstream

brmance
he right

-“~OLS 2 includes the following layers:

— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2;
— Layer 2, PTL Idx 3.
Resolution of each layer:
— Layer 0: 720x480 (output), 960x536 (coded)
— Layer 1: 960x540 (output), 1280x720 (coded)
— Layer 2: 1760x900 (output), 19201080 (coded)
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Frame rate: 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.

FunctioLlal stage: Test scaled reference layer offsets.

Purpose: Check that the decoder can properly parse the syntax elements related to scaled referende
layer offisets in the bitstream and properly decode the bitstream.

Bitstregm: SCREFOFF_A_QCOM_1.bit
Coding btructure: Random access
Number of access units: 20
Profile,[tier and level (PTL) information: Three PTL structures are specified:
— PTLYIdx 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 3.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS|0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLY1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutjon of each layer:
— Layer 0: 400x400
— Layer 1: 940x540

Frame fate: 50-fps

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.

Q utput lnypr sets: The bitstream contains two output ]nypr 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: 1280x800

Hrame rate: 30 fps

4.6.17.5.3 Test bitstream #RESPHASE_A_SAMSUNG

Specification: All slices are coded as I, P and B slice$cThe RESPHASE_A_SAMSUNG bitstream|has two
layers. The bitstream contains 60 access units. Layén 0 is a direct reference layer of Layer 1. Non-trivial
resampling phase values are signalled.

Hunctional stage: Test resampling phase.

ln ]

urpose: Check that the decoder can properly parse the syntax elements related to resampling phase
h the bitstream and properly decode the bitstream.

—

Bitstream: RESPHASE_A_SAMSUNG_2.bit
(oding structure: Randonraccess
Number of access units: 60

Hrofile, tier and level (PTL) information: Three PTL structures are specified:

— PTL Idx @;Main profile, Main tier, Level 4.1 (whole bitstream);

- PTLJdx 1: Main profile, Main tier, Level 3.1;

— ARTL Idx 2: Scalable Main profile, Main tier, Level 4.1.

Output tayersetsT T he bitstrean conmtains two output Iayer Setst
— 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

Specifid
bitstrea
outputl
Functio

Purpos
outputl

Bitstream: OLS_A_NOKIA_1.bit
Coding
Numbe}

Profile,

Output

PTL
PTL
PTL

OLS

OLS

nal stage: Test additional output layer set.

ation: All slices are coded as I and P slices. The OLS_A_NOKIA bitstream has three layers. 1 hle
m contains four access units. An additional output layer set is signalled in addition to the three
hyers sets specified.

p: Check that the decoder can properly parse the syntax elements associated, with additional
hyer sets and properly decode the bitstream.

structure: Low delay P

" of access units: 4

tier and level (PTL) information: Three PTL structures.are specified:
Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
Idx 1: Main profile, Main tier, Level 3.1;

Idx 2: Scalable Main profile, Main tier, Level 4.

Jayer sets: The bitstream contains four eutput layer sets:
0 includes the following layer:

Layer 0, PTL Idx 1;

1 includes the following layer's:

Layer 0, PTL Idx 1;

Layer 1, PTL Idx2;

2 includes the-following layers:

Layer 0, RTL Idx 1;

Layer(1, PTL Idx 2;

OLS

33

Layer 2, PTE1dxZ;
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.

OFC R NOIZI A 4 1 -,

BitstreamOES B INOKIHA—THit
(oding structure: Low delay P
Number of access units: 4

Hrofile, 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.

o

Jutput layer sets: The bitstream contains three output layer séts:

— 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 includes the following layérs:
— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2§
— Layer 2, PTL [dx2.

Resolution of eachlayer: 1280x720

Hrame rate; 24-fps

4.6.17.5.6 Test bitstream #0LS_C_NOKIA

pecification: All slices are coded as I and P slices. The OLS_C_NOKIA bitstream has four lay
bitstream contains four access UNits. Layers with layer IDS 1 and 2 are not used for inter-rayer pr

ers. The
ediction

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 ayer sets: The bitstream contains four output laver sets:

— OLY[0 includes the following layer:
— |Layer 0, PTL Idx 1;

— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2;

— OLY[2 includes the following layers:
— |Layer 0, PTL Idx 1;
— |[Layer 1 (No PTL);
— |Layer 2, PTL Idx 2;

— OLY[3 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1 (No PTL);
— |Layer 2 (No PTL);
— |Layer 3, PTL Idx 2.

Resolutfon of each layer: 1280x720

Frame fate: 24 fps

4.6.17.5.7 Test bitstream #DISFLAG_A_QUALCOMM

Specifidation: All slices are coded as I, P and B slices. The DISFLAG_A_QUALCOMM bitstream hals
two laygrs. The bitstream contains eight access units. Some of the pictures are marked as discardable
pictureq (discardable_flag set equal to 1).

Functiopal 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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— Layer 0, PTL Idx 1;
— Layer 1, PTL Idx 2.

Resolution of each layer:

—  Layer 0: 960x540 (output)

- Layer 1: 1920x1080 (output)

Hrame rate: 50 fps
4.6.17.6 Test bitstreams — Scaling lists

4.6.17.6.1 Test bitstream PPSSLIST_A_SONY

Hunctional stage: Test inference of PPS scaling list.

E
0
groperly decode the bitstream.
E

itstream: PPSSLIST_A_Seny 2.bit

- PTL Idx 1xhMain profile, Main tier, Level 4.1;

—  PTLJdx 2: Scalable Main profile, Main tier, Level 4.1.

o

Hrofile, tier and level (PTL) information: Three PTL structures are specified:

— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

Jutput layer sets: The bitstream contains two output layer sets:

Specification: All slices are coded as I, P, and B slices. The PPSSLIST_A_SONY bitstream has twjo layers.
Hach picture contains one slice. The value of vps:tax_layers_minusl1 is set equal to 1 and the|value of
dps_infer_scaling_list_flag for the enhancementlayer is equal to 1.

urpose: Check that the decoder can properly parse the syntax elements associated with inference
f scaling list in the PPS, properly.infér the scaling list parameter of one PPS from that of another, and

— 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
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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 inferend
of scaling list in the SPS, properly infer the scaling list parameter of one SPS from that of another,"an
properly decode the bitstream.

=

Bitstream: SPSSLIST_A_SONY_2.bit
Profile,|tier and level (PTL) information: Three PTL structures are specified:
— PTLYIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTLIdx 1: Main profile, Main tier, Level 4.1;
— PTLIdx 2: Scalable Main profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS[0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLS|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutfon of each layer:
— Layer 0: 960x540
— Layer 1: 1280x720

Frame rfate: 24 fps
4.6.17.7 Test bitstreams — Colour gamut scalability

4.6.17.7.1 Testbitstream #CGS_A_TECHNICOLOR

Specifidation: All slices are coded as [ and P slices. The CGS_A_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 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:
— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 4.1;

— PTLIdx 2: Scalable Main 10 profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

— QLS OQincludesthe Fnl]m/\ring laver:

— 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

Hrame rate: 50 fps

4.6.17.7.2 Test bitstream #CGS_B_TECHNICOLOR

Specification: All slices are coded as I and P slices. The CGS_B_TECHNICOLOR bitstream has tw
The base layer has bit depth equal to 8 and is coded in BT.709 container; the enhancement lays
depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. T
df cm_octant_depth is set equal to 0.

Hunctional stage: Test colour gamut scalability'with 8-bit base layer and 10-bit enhancement |

]

urpose: Check that the decoder can properly decode the bitstream when the colour gamut sc
5 enabled and the base and the enhancement layers have different bit depths.

—

Bitstream: CGS_B_TECHNICOLOR _t:bit
Number of access units: 1

Rrofile, 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\2r Scalable Main 10 profile, Main tier, Level 4.1.

o

Jutput layer sets: The bitstream contains two output layer sets:

o layers.
r has bit
he value

ayer.

alability

-“~0OLS 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 enablld and the base and the enhancement layers have the same bit depths.

Bitstream: CGS_C_TECHNICOLOR_1.bit
Number of access units: 1
Profile,[tier and level (PTL) information: Three PTL structures are specified:
— PTLIdx 0: Main 10 profile, Main tier, Level 4.1 (whole bitstream);
— PTLYIdx 1: Main 10 profile, Main tier, Level 4.1;
— PTLIdx 2: Scalable Main 10 profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLS|0 includes the following layer:
— |Layer O, PTL Idx 1;
— OLY|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutfon of each layer: 1920x1080

Frame fate: 50 fps

4.6.17.7.4 Test bitstream #CGS_D_TECHNICOLOR

Specifidation: All slices aréeoded as I and P slices. The CGS_D_TECHNICOLOR bitstream has two layers.
The bas¢ layer has bit depth equal to 10 and is coded in BT.709 container; the enhancement layer has bjt
depth equal to 10 and,is,coded in BT.2020 container. The bitstream contains one access unit. The value
of cm_o¢tant_depth.s set equal to 0.

Functiopnal 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 scalabilitly
is enabléd-and-the baseand-the-enhancementlayers-have-the same bit depths

TV CTtIrc T o O CpTTos

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;

— Inypr1 PTL Idx 2

Resolution of each layer: 1920x1080

Hrame rate: 50 fps

4.6.17.7.5 Test bitstream #CGS_E_TECHNICOLOR

Specification: All slices are coded as [ and P slices. The CGS_E_TECHNICOLOR bitstream has twjp layers.
The base layer has bit depth equal to 8 and is coded in BT.709 container;¢he’enhancement layer has bit
depth equal to 10 and is coded in BT.2020 container. The bitstream centains one access unit. The value
df cm_octant_depth is set equal to 1 and the value of split_octant_flagis set equal to 1.

Lo w|

unctional stage: Test colour gamut scalability with 8-bit base‘layer and 10-bit enhancemg¢nt layer
bgether with spatial scalability.

—

urpose: Check that the decoder can properly decode the bitstream when the colour gamut scalpbility is
nabled, the base and the enhancement layers have different bit depths and scaling ratio is not equal to 1.

@

wul

itstream: CGS_E_TECHNICOLOR_1.bit
Number of access units: 1

Hrofile, tier and level (PTL) information: Three PTL structures are specified:

— PTL Idx 0: Main profile, Main tietyLevel 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.

o

Jutput layer sets: Thie'pitstream contains two output layer sets:

— OLS 0 includéesthe following layer:
— Layer®O; PTL Idx 1;

—  OLS Lincludes the following layers:
=" Layer 0, 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.

[72)

Purposé: Check that the decoder can properly decode the bitstream when the colour gamut scalability ]
enabled)the base and the enhancement layers have different bit depths and scaling ratio is not equalto-1.

Bitstream: CGS_F_TECHNICOLOR_1.bit
Number of access units: 1
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;
— PTLIdx 2: Scalable Main 10 profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer sets:
— OLYS[0 includes the following layer:

— |Layer 0, PTL Idx 1;
— OLY|1 includes the following layers:

— |Layer O, PTL Idx 1;

— |Layer 1, PTL Idx 2.
Resolutfon of each layer:
— Layer 0: 960x540
— Layer 1: 1920x1080

Frame pate: 60 fps

4.6.17.7.7 Test bitstream #CGS_G_TECHNICOLOR

Specifidation: All/slices are coded as I, P and B slices. The CGS_G_TECHNICOLOR bitstream has twp
layers. The base'layer has bit depth equal to 8 and is coded in BT.709 container; the enhancement laygr
has bit depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access unit. T
value oflem i hissete re-the e i i gi5-5€

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:
— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

— PTLIdx 1: Main profile, Main tier, Level 4.1;

— PTLIdx 2: Scalable Main 10 profile, Main tier, Level 4.1.

Output layer sets: The bitstream contains two output layer sets:

— QLS OQincludesthe Fnl]m/\ring laver:

— 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

Hrame rate: 50 fps

4.6.17.7.8 Test bitstream #CGS_H_TECHNICOLOR

Specification: All slices are coded as I, P and B slices. The”CGS_H_TECHNICOLOR bitstream
layers. The base layer has bit depth equal to 10 and is:€eded with BT.709 container; the enha

unit. The value of cm_octant_depth is set equal to A:@nd the value of split_octant_flag is set equl

Hunctional stage: Test colour gamut scalability'with 10-bit base layer and 10-bit enhancement

]

urpose: Check that the decoder can properly decode the bitstream when the colour gamut sc
5 enabled, and the base and the enhancement layers have the same bit depths and more than o
nit is coded.

—

Bitstream: CGS_H_TECHNICOLOR_1.bit
Number of access units: 2

Hrofile, 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 TMain 10 profile, Main tier, Level 4.1;

—  PTL1dX 2: Scalable Main 10 profile, Main tier, Level 4.1.

o

Jutput layer sets: The bitstream contains two output layer sets:

has two
ncement

layer has bit depth equal to 10 and is coded in BT.2020 container. The bitstream contains one access

al to 0.
layer.

alability
e access

— 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: Check that the decoder can properly decode the bitstream when the colour gamut scalabilit
is enabl¢d, the base and the enhancement layers have different bit depths, scaling ratio is not equalto 1,
and morje than one access unit is coded.

<<

Bitstream: CGS_I_TECHNICOLOR_1.bit
Number of access units: 2
Profile,tier and level (PTL) information: Three PTL structures are specified:
— PTLIdx 0: Main profile, Main tier, Level 4.1 (whole bitstream);
— PTLYIdx 1: Main profile, Main tier, Level 4.1;
— PTLIdx 2: Scalable Main 10 profile, Main tier, Level 4.1.
Output Jayer sets: The bitstream contains two output layer, sets:
— OLY{0 includes the following layer:

— |Layer O, PTL Idx 1;
— OLY|1 includes the following layers:

— |Layer O, PTL Idx 1;

— |Layer 1, PTL Idx 2.
Resolutjon of each layer:
— Laygr 0: 960x540
— Layer 1: 1920x1080

Frame gate: 60 fps

4.6.17.8 Testbitstreams — Additional extensibility

4.6.17.4.1 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;

— DPTLIdx2:Scalable Main prnfilp Main tier Level 31

o

Jutput 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 of each layer: 1280x720

v |

rame rate: 30 fps

4.6.17.8.2 Test bitstream #LAYERID63_A_HHI

Specification: All slices are coded as I, P and B slices. The LAYERID63_A_HHI bitstream has tyvo layer.
The bitstream contains ten access units. Random bits are added to fill the payload of NAL uhits that
Have layer ID equal to 63.

Hunctional stage: Test nuh_layer_id value of 63.

lnw]

urpose: Check that the decodgrcan properly parse NAL units when the value of nuh_layer_id is
qual to 63.

(o)

Bitstream: LAYERID63_A-HHI _1.bit

Number of access units: 10
4.6.17.9 Test bhitstreams — Picture order count

4.6.17.9.1 Test bitstream #POC_A_ERICSSON

pecification: All slices are coded as I and P slices. The POC_A_ERICSSON bitstream has twp layers.
he’bitstream contains nine access units. The value of poc_reset_idc is set equal to 2 and the|value of

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:

— OL ﬂinr‘]ndpcfhpfn]]m/\ring]nypr-

— |Layer O, PTL Idx 1;
— OLS|1 includes the following layers:
— |Layer O, PTL Idx 1;
— |Layer 1, PTL Idx 2.
Resolutfon of each layer: 1280x720
— Layer 0: 1280x720
— Layer 1: 1920x1080

Frame rfate: 24 fps

4.6.17.9.2 Test bitstream #POC_B_ERICSSON

Specifidation: All slices are coded as I and P slices. The.POC_B_ERICSSON bitstream has two layers.
The bitsftream contains ten access units. The value of poc_reset_idc is set equal 1 and the value of vpg_
poc_lsb Jaligned_flag is set equal to 0, thus resetting.the MSB of the POC of the pictures.

Functiopnal stage: Test reset of POC MSBs.

Purpose: Check that the decoder can preperly decode when the POC MSBs are reset.
Bitstream: POC_B_Ericsson_1.bit

Coding ktructure: Low delay P

Numbery of access units: 10

Profile,|tier and levelPTL) information: Three PTL structures are specified:

— PTLYIdx 0: Maifvprofile, Main tier, Level 3.1 (whole bitstream);

— PTLYIdx 1.'™Main profile, Main tier, Level 3.1;

— PTLYIdx 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

4.6.17.10 Test bitstreams — Base layer type

j.6.17.10.1 Test bitstream #HYBRID_A_QUALCOMM

pecification: All slices are coded as P and B slices. The HYBRID_A_QUALCOMM bitstream
layers, but only the enhancement layer is present in the coded bitstream and the decoded b3
dictures are expected to be provided externally. The bitstream contains 15 access-ufiits.
K

unctional stage: Test hybrid scalability.

Rurpose: Check that the decoder can properly decode when the base layeris externally prov
he enhancement layer predicts from the base layer (hybrid scalability):

—

Bitstream: HYBRID_A_QUALCOMM_1.bit
(oding structure: Random access
Number of access units: 15

Hrofile, tier and level (PTL) information: Three PTLStructures are specified:

— PTL Idx 0: Main profile, Main tier, Level 4.1 (whole bitstream);

- PTL Idx 1: Main profile, Main tier, Level 321;

—  PTL Idx 2: Scalable Main profile, Maintier, Level 4.1.

o

Jutput layer sets: The bitstream coentains two output layer sets:

- OLS 0 (externally provided);

— OLS 1 includes the follewing layer:
— Layer 1, PTLIdx 2

Resolution of eaeh layer:

- Layer 0+1280x720 (output), 1280x720 (coded)

- Layenr?1: 1920x1080 (output), 1920x1280 (coded)

HRrame rate: 30 fps

has two
se layer

ded and

4.6.17.10.2 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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