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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnica
Commission) form the specialized system for worldwide standardization. National bodies that are membérs-g
ISO or IEC participate in the development of International Standards through technical committee
established by the respective organization to deal with particular fields of technical activity. 1IS@yand IE(
technical committees collaborate in fields of mutual interest. Other international organizations, goyérnments
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldcof informatio
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

o — ==

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft Internationa
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication a
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

—

Attention is drawn to the possibility that some of the elements of this,document may be the subject of paten
rights. ISO and IEC shall not be held responsible for identifying any ot‘@ll such patent rights.

Amendment 6 to ISO/IEC 14496-4:2004 was prepared by Joint Technical Committee ISO/IEC JTC 1
Information technology, Subcommittee SC 29, Coding of\ audio, picture, multimedia and hypermedi
information.

1~
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Introduction

This Recommendation | International Standard establishes conformance test requirements for conformance to
IITU-T Rec. H.264 | ISO/IEC 14496-10.

In this document, the additional text to ITU-T Rec. H.264.1 | ISO/IEC 14496-4 is specified for the conformance
test of ITU-T Rec. H.264 | ISO/IEC 14496-10 video decoders. This specification is specifically applied to ] U-
T Rec. H.264 | ISO/IEC 14496-10, AVC Fidelity Range Extensions.

The following subclauses specify the normative tests for verifying conformance of ITU-T ReC. H.264 |
14496-10 video bitstreams and video decoders. Those normative tests make use of test data\(bitstream test
suites) provided as an electronic annex to this document, and of the reference software decoder specified in
ITU-T Rec. H.264.2 | ISO/IEC 14496-5 with source code available in electronic format.

The numbering in this fidelity range extensions conformance amendment text is”relative to the text of
ITU-T Rec. H.264.1 | ISO/IEC 14496-4. When a numbered item (i.e., a clause, 'subclause, figure, table, or
Iquation) or associated content is being replaced or modified, the same number is used for the modified

umbered item. When a numbered item is inserted between prior numbéred items, the number of the
¢orresponding numbered item immediately preceding it is used and the letter 'a' is appended to this number.
[Vhen, after this one such inserted numbered item, another numbered-item is inserted, the letter 'a’ is replaced
by the letter 'b' to indicate their relative order, and so on, following ofdinary English alphabetical order. If text
integrating this amendment with ITU-T Rec. H.264.1 | ISO/IEC 14496-4 is produced, the inserted numbered
items are to be assigned the corresponding number in their numerical order without any such letters, and any
subsequent numbered items are to be assigned later ntmbers to avoid conflicts. The purpose of the
mumbering convention in this amendment text is to avoid renumbering of numbered items in ITU-T Rec. H.264 |
ISO/IEC 14496-4 while drafting this amendment. Therefore, if the addition of a numbered item does not
flequire renumbering of numbered items in ITU-T Ree.H.264 | ISO/IEC 14496-4, the final number is assigned
o the numbered item herein.

iv © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=7da0e0fc36239d0488357763d7ed1b81

ISO/IEC 14496-4:2004/Amd.9:2006(E)

Information technology — Coding of audio-visual objects —

Part 4:
Conformance testing

AMENDMENT 9: AVC fidelity range extensions conformance

Replace subclause 10.6.5.2 with:

10.6.5.2 Contents of bitstream file

The conformance bitstreams are included in this specification as an“electronic attachment. The following
information is included in a single zipped file for each such bitstream.

— ITU-T Rec. H.264 | ISO/IEC 14496-10 video bitstream;

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

—  Trace file (the bitstream in ASCII format):

In cases where the reconstructed pictures or_hashes of decoded pictures are not available, the referenct
software of ITU-T Rec. H.264.2 | ISO/IEC(14496-5 shall be used to generate the necessary referencs
reconstructed pictures from the bitstream.

O—®

Replace subclause 10.6.5.5 with:

10.6.5.5 Static tests for output order conformance

Static tests of a videowdecoder require testing of the reconstructed samples. This subclause will explain hoy
this test can be acc¢omplished when the reconstructed samples at the output of the decoding process ars
available. It may not be possible to perform this type of test with a production decoder (due to the lack of a
appropriate accessible interface in the design at which to perform the test). In that case this test should bg
performed bythe manufacturer during the design and development phase. Static tests are used for testing th¢
decoding-pfacess. The test will check that the values of the samples reconstructed by the decoder under teg
shall be identical to the values of the samples reconstructed by the reference decoder. When a hash of the
valugs-of the samples of the decoded pictures is attached to the bitstream file, a corresponding has
operation performed on the values of the samples of the decoded pictures produced by the decoder under tes
shall produce the same results.

PO——=0—=

—

— = D

Replace subclause 10.6.5.7 with:

10.6.5.7 Decoder conformance test of a particular profile-and-level

In order for a decoder of a particular profile-and-level to claim output order conformance to the standard as
described by this Specification, the decoder shall successfully pass the static test defined in subclause
10.6.5.5 with all the bitstreams of the normative test suite specified for testing decoders of this particular
profile-and-level.
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In order for a decoder of a particular profile and level to claim output timing conformance to the standard as
described by this Specification, the decoder shall successfully pass both the static test defined in subclause
10.6.5.5 and the dynamic test defined in subclause 10.6.5.6 with all the bitstreams of the normative test suite
specified for testing decoders of this particular profile-and-level. Table 1 and Table 2 define the normative test
suites for each profile-and-level combination. The test suite for a particular profile-and-level combination is the
list of bitstreams that are marked with an ‘X’ in the column corresponding to that profile-and-level combination.

X’ indicates that the bitstream is designed to test both the dynamic and static conformance of the decoder.
The bitstream specification indicates the test bitstream specification used for each bitstream.
A decoder compliant with High, High 10, High 4:2:2, or High 4:4:4 shall be capable of decoding Main profile

bitstreams. In addition to the streams defined in Table AMD9-2, a compliant decoder shall decode Main profile
$treams in Table AMD9-1.

Replace the following sentence in 10.6.6:

bome characteristics of each bitstream listed in Table AMD9-1 are described in"the subclauses of this
ubclause. In Table AMD9-1, the value "29.97" shall be interpreted as an approximation of an exact value of
0000 + 1001.

LSl

with:

$ome characteristics of each bitstream listed in TablesAMD9-1 and Table AMD9-2 are described in the
subclauses of this subclause. In Table AMD9-1 and Table AMD9-2, the value "29.97" shall be interpreted as
an approximation of an exact value of 30000 + 1001,

Add the following after subclause 10.6.6.3°Z:

10.6.6.3.8  Test bitstream #AVCMR-8, #AVCMR-9

pecification: All slices are~coded as | or P slices. Each picture contains more than one slice.
ntropy_coding_mode_flag s )equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
1. Reference picture) list reordering and memory management control operations are used.
irect_8x8_inference_flagis equal to 1. Each slice is a coded field. VUl is included in the bitstream. All NAL
nits are encapsulated’into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-
10.

Functional stage: Reference picture list reordering and memory management control operations.

Purpase. Check that decoder handles reference picture list reordering and memory management control
operations.

10.6.6.3.9 Test bitstream #AVCMR-10

Specification: All slices are coded as I, P or B slices. Each picture contains more than one slice.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
to 1. Reference picture list reordering and memory management control operations are used. Temporal direct
prediction is used for direct prediction. direct_8x8_inference_flag is equal to 1. Each slice is a coded field. VUI
is included in the bitstream. All NAL units are encapsulated into the byte stream format specified in Annex B in
ITU-T Rec. H.264 | ISO/IEC 14496-10.
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Functional stage: Reference picture list reordering and memory management control operations.

Purpose: Check that decoder handles reference picture list reordering and memory management control
operations.

10.6.6.3.10 Test bitstream #AVCMR-11, #AVCMR-12

Specification: All slices are coded as | or P slices. Each picture contains more than one slicg.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equd|
to 0. Reference picture list reordering and memory management control operations are used. Each slice is a
coded frame. All NAL units are encapsulated into the byte stream format specified in Annex B2in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Reference picture list reordering and memory management control operations.

Purpose: Check that decoder handles reference picture list reordering and memoéry management contrd|
operations.

Add the following after subclause 10.6.6.15.3:
10.6.6.16 Test Bitstreams — CABAC: Memory management.control operation
10.6.6.16.1 Test bitstream #AVCCAMR-1

Specification: All slices are coded as |, P or B_slices. Each picture contains more than one slicg.
entropy_coding_mode_flag is equal to 1, specifying the "\CABAC parsing process. pic_order_cnt_type is equa
to 1. Reference picture list reordering and memory-management control operations are used. Temporal direg
prediction is used for direct prediction. direct_8x8.inference flag is equal to 1. Each slice is a coded framd.
mb_adaptive_frame_field_coding is equal to71. VUI is included in the bitstream. All NAL units ar¢
encapsulated into the byte stream format spegified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

——

14

Functional stage: Reference picture listreordering and memory management control operations.

Purpose: Check that decoder handles reference picture list reordering and memory management contrd|
operations.

10.6.6.16.2 Test bitstream #AVCCAMR-2

Specification: All slices are coded as |, P or B slices. Each picture contains more than one slice.
entropy_coding~mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equa
to 0. Reference-picture list reordering and memory management control operations are used. Spatial direg
prediction is-used for direct prediction. direct_8x8_inference_flag is equal to 1. Each slice is a coded frame. A
NAL units™ are encapsulated into the byte stream format specified in Annex B in [TU-]
Rec, H264 | ISO/IEC 14496-10.

T — —+ —

Functional stage: Reference picture list reordering and memory management control operations.

Purpose: Check that decoder handles reference picture list reordering and memory management contrd

Baratian
UpPCTatorTs:

Numbers of subclause after 6.6.16 are incremented according to this addition of new subclause.
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Add the following new subclauses 10.6.6.21, 10.6.6.22, 10.6.6.23, and 10.6.6.24 after subclause 10.6.6.20.18:

10.6.6.21 Test Bitstreams — Fidelity Range Extensions: 4:2:0 8 bit

10.6.6.21.1 Test bitstream #FREH-1, #FREH-28

DPE atlon. A e dle oded 4d , P O B esS. dCl D ure ontalr onlty one e.
¢ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
o 0. Spatial direct prediction is used for direct prediction. direct_8x8_inference_flag is equal to 0. Transform

ode is set to 8x8 block size only. seq_scaling_matrix_present_flag and pic_scaling_matrix_flag are set to-1.
Pcaling lists are included in the sequence parameter set and the picture parameter set. Each slice is a ceded
frame. All NAL units are encapsulated into the byte stream format specified in Annex B in(NFU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests loading of scaling list in the sequence parameter set and the picture(parameter set.
Tests 8x8 block size transform mode. Tests decoding of level prefix more than 16 bits in' CGAVLC entropy
¢oding. Tests deblocking for 8x8 transform.

Purpose: Check that a decoder can properly decode slices of coded frames with 8x8>block size transform for
CAVLC and check that scaling list is implemented correctly for frame only coding.

10.6.6.21.2 Test bitstream #FREH-2, #FREH-29

pecification: All slices are coded as I, P or B slices. Each)picture contains only one slice.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal

0. Temporal direct prediction is used for direct prediction. direct '8x8 inference flag is set equal to 0. Both
x4 and 8x8 block size transform modes are wused. seq_scaling_matrix_present flag and
ic_scaling_matrix_flag are set to 1. Scaling lists are included in the sequence parameter set and the picture
arameter set. Each slice is a coded frame. All NAL units are encapsulated into the byte stream format
pecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding. Tests loading of
caling list in the sequence parameter set and.the picture parameter set. Tests deblocking for 4x4 and 8x8
ansform.

urpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
ansform modes and check that scalinglist is implemented correctly for CABAC entropy coding for frame only
oding.

0.6.6.21.3 Test bitstream #FREH-3, #F REH-30

pecification: All slices are coded as |, P or B slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal

0. The value of-cabac_init_idc is adaptively changed in slice header. Spatial direct prediction is used for
irect prediction. direct 8x8 inference flag is set equal to 1. Both 4x4 and 8x8 block size transform modes
re used. seqissealing_matrix_present_flag is set to 1 and default scaling lists are used. Each slice is a coded
ame. Al-NAL units are encapsulated into the byte stream format specified in Annex B in ITU-T
ec. H.264/ ISO/IEC 14496-10.

unctional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames and fields with both 4x4 and 8x8
block size transform modes.

10.6.6.21.4 Test bitstream #FREH-4, #FREH-31
Specification: All slices are coded as |, P or B slices. Each picture contains only one slice.

entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. The value of cabac_init_idc
is adaptively changed in slice header. pic_order_cnt_type is equal to 0. Spatial direct prediction is used for

4 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=7da0e0fc36239d0488357763d7ed1b81

ISO/IEC 14496-4:2004/Amd.9:2006(E)

direct prediction. direct_8x8_inference _flag is set equal to 1. Both 4x4 and 8x8 block size transform modes
are used. seq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. Each slice is either a
coded frame or a coded field. All NAL units are encapsulated into the byte stream format specified in Annex B
in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames and fields with both 4x4 and 8x$
block size transform modes.

10.6.6.21.5 Test bitstream #FREH-5, #F REH-32

Specification:  All slices are coded as |, P or B slices. Each picture contains .ofily one slicd.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. The value\0f cabac _init_id
is adaptively changed in slice header. pic_order_cnt_type is equal to 0. Spatial direct prediction is used fo
direct prediction. direct_8x8_inference flag is set equal to 1. Both 4x4 and 8x8 block"size transform mode
are used. seq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. Each slice is a code
frame. mb_adaptive_frame_field_coding is equal to 1. All NAL units are encapsulated into the byte stream
format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

O

Functional stage: Macroblock adaptive frame field decoding and slices of*a coded frame with both 4x4 and
8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with
mb_adaptive_frame_field_flag=1 and with both 4x4 and 8x8 block’size transform modes.

10.6.6.21.6 Test bitstream #FREH-6, #FREH-33

Specification:  All slices are coded as |, P, or B slices. Each picture contains only one sliced.
entropy_coding_mode_flag is equal to 0, specifying‘the CAVLC parsing process. pic_order_cnt_type is equd|
to 0. Temporal direct prediction is used for, direct prediction. direct 8x8 inference flag is equal to 1|
Transform mode is set to 8x8 block size only: 'seq_scaling_matrix_present_flag and pic_scaling_matrix_flag
are set to 1. Scaling lists are included in.the sequence parameter set and the picture parameter set. Each
slice is either a coded frame or a codedfield. mb_adaptive_frame_field_coding is equal to 1 in coded frames.
All NAL units are encapsulated ~into the byte stream format specified in Annex B in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests loading of scaling list in the sequence parameter set and the picture parameter sef.
Tests 8x8 block size transfoerm mode. Tests decoding of level prefix more than 16 bits in CAVLC entrop
coding. Tests deblocking.for 8x8 transform.

=

Purpose: Checkthat a decoder can properly decode slices of coded frames with 8x8 block size transform fog
CAVLC and check that scaling list is implemented correctly for both slices of a coded frame with
mb_adaptive“frame_field_flag=1 and slices of a coded field.

10.6.6.21.7 Test bitstream #FREH-7, #FREH-34

Specification:  All slices are coded as |, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equd|
to 0. Temporal direct prediction is used for direct prediction. direct_8x8 inference_flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. seq_scaling_matrix_present flag and

pIC_scaling_matrix_flag are set to 1. scaling NIsts are included In the Ssequence parameter set and the picture
parameter set. Each slice is either a coded frame or a coded field. mb_adaptive_frame_field_coding is equal
to 1 in coded frames. All NAL units are encapsulated into the byte stream format specified in Annex B in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding. Tests loading of

scaling list in the sequence parameter set and the picture parameter set. Tests deblocking for 4x4 and 8x8
transform.
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Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
transform modes and check that scaling list is implemented correctly for CABAC entropy coding for both slices
of a coded frame with mb_adaptive_frame_field_flag=1 and slices of a coded field.

10.6.6.21.8 Test bitstream #FREH-8

pe ation: A s ! led a ! [ Ire A
¢ntropy_coding_mode flag is equal to 1, specifying the CABAC parsing process.
isable_deblocking_filter idc is equal to 1, specifying disabling of the deblocking filter process.
pic_order _cnt type is equal to 0. Temporal direct prediction is used for direct prediction.
direct_8x8_inference_flag is set equal to 1. Both 4x4 and 8x8 block size transform modes are used. Bath
$eq_scaling_matrix_present flag and pic_scaling_matrix is set to 0. Each slice is a coded frame. All NAL Units
are encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496~10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x41and 8x8 block size
transform modes.

10.6.6.21.9 Test bitstream #FREH-9

pecification: All slices are coded as I, P or B slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing progess. pic_order_cnt_type is equal
0. Temporal direct prediction is used for direct prediction. direct_8x8-inference_flag is set equal to 1. Both
x4 and 8x8 block size transform modes are used. Both “seq_scaling_matrix_present flag and
ic_scaling_matrix is set to 0. Each slice is a coded frame. All NAL units are encapsulated into the byte
g$tream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC-14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform.modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
fransform modes.

10.6.6.21.10 Test bitstream #FREH-10

pecification: All slices are coded*as |, P or B slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to 1, specifying the  CABAC parsing process.
isable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
ic_order_cnt_type is equal .to~ 0. Temporal direct prediction is wused for direct prediction.
irect_8x8_inference_flag is set.equal to 1. Both 4x4 and 8x8 block size transform modes are used. Both
eq_scaling_matrix_present flag and pic_scaling_matrix is set to 0. Each slice is a coded field. All NAL units
re encapsulated into thelbyte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: -JFests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check/that a decoder can properly decode slices of coded fields with both 4x4 and 8x8 block size
fransform modes.

10.6.6.21.11 Test bitstream #FREH-11

$pecification:  All slices are coded as I, P or B slices. Each picture contains only one slice.

entropy_coding_mode_flag Is equal to 1, specitying the CABAC parsing process. pic_order_cnt_type Is equal
to 0. Temporal direct prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix is set to 0. Each slice is a coded field. All NAL units are encapsulated into the byte stream
format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.
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Purpose: Check that a decoder can properly decode slices of coded fields with both 4x4 and 8x8 block size
transform modes.

10.6.6.21.12 Test bitstream #FREH-12, #FREH-39

Specification: All slices are coded as |, P or B slices. Each picture contains only one slice.
entropy coding_mode_flag is equal to 1, specifying the CABAC parsing process, pic_order_cnt type is equa

= —

to 0. Temporal direct prediction is used for direct prediction. direct_8x8 inference flag is set equal to 0. Bot
4x4 and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1 and defau
scaling lists are used. Each slice is a coded frame. All NAL units are encapsulated into the byte stream)formg
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

— —

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding,

D

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4and 8x8 block siz§
transform modes.

10.6.6.21.13 Test bitstream #FREH-13, #FREH-14, #FRE-15

Specification: All slices are coded as |, P or B slices. Each  pieture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing-process. pic_order_cnt_type is equd|
to 0. Temporal direct prediction is used for direct prediction. direct_8x8\inference flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1 and default
scaling lists are used. Each slice is a coded frame. All NAL units-are encapsulated into the byte stream format
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-1Q.

Functional stage: Tests 4x4 and 8x8 block size transforim modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decodesslices of coded frames with both 4x4 and 8x8 block siz§
transform modes.

D

10.6.6.21.14 Test bitstream #FREH-16

Specification:  All slices are coded) as |, P or B slices. Each picture contains only one slicd.
entropy_coding_mode_flag is equal to*1, specifying the CABAC parsing process. pic_order_cnt_type is equa
to 0. Temporal direct prediction is*used for direct prediction. direct_8x8_inference_flag is equal to 1. Both 4xs
and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1. Scaling lists ars
included in the sequence parameter set. Each slice is a coded frame. All NAL units are encapsulated into thg
byte stream format specified-in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

O——=

Functional stage: Tests loading of scaling list in the sequence parameter set. Tests 8x8 block size transform
mode.

Purpose: Check that a decoder can properly decode slices of a coded frame with 8x8 block size transform
for CABAC. Check that scaling list is implemented correctly for frame only coding. Check that a decoder can
handle-temporal direct mode with direct_inference_flag=1 for coded frames with 8x8 block size transform.

10.6:6.21.15 Test bitstream #FREH-17

Specification:  All slices are coded as |, P or B slices. Each picture contains only one sliced.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equd|

to 0. Temporal direct prediction Is used for direct prediction. direct_8x8_Inference_flag is equal to 1. Both 4x
and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1. Scaling lists are
included in the sequence parameter set. Each slice is either a coded frame or a coded field.
mb_adaptive_frame_field_coding is equal to 1 in coded frames. All NAL units are encapsulated into the byte
stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests loading of scaling list in the sequence parameter set. Tests 8x8 block size transform
mode.
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Purpose: Check that a decoder can properly decode slices of a coded frame with 8x8 block size transform
for CABAC. Check that scaling list is implemented correctly for field coding and MBAFF. Check that a decoder
can handle temporal direct mode with direct_inference_flag=1 for coded frames with 8x8 block size transform.

10.6.6.21.16 Test bitstream #FREH-18

g : A S are coded 3
¢ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsi
o 0. Temporal direct prediction is used for direct prediction. direct_8x8 inference_flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix is set to 0. Each slice is a coded frame. All NAL units are encapsulated into the byte
g$tream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CAVLC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and-8x8 block size
fransform modes.

10.6.6.21.17 Test bitstream #FREH-19

pecification: All slices are coded as I, P or B slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process-disable_deblocking_filter_idc
equal to 1, specifying disabling of the deblocking filter process. pic_order ¢cnt_type is equal to 0. Temporal
irect prediction is used for direct prediction. direct_8x8_inference_flag is/set equal to 1. Both 4x4 and 8x8
lock size transform modes are used. Both seq_scaling_matrix_present-flag and pic_scaling_matrix is set to
. Each slice is a coded frame. All NAL units are encapsulated into the byte stream format specified in Annex
in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Tests 4x4 and 8x8 block size transform.modes in CAVLC entropy coding.

urpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
ansform modes.

0.6.6.21.18 Test bitstream #FREH-20

pecification: All slices are coded*as I, P or B slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to O;:specifying the CAVLC parsing process. disable_deblocking_filter_idc
equal to 1, specifying disabling of the deblocking filter process. pic_order_cnt_type is equal to 0. Temporal
irect prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both 4x4 and 8x8
lock size transform modes arerused. Both seq_scaling_matrix_present_flag and pic_scaling_matrix is set to
. Each slice is a coded field."All NAL units are encapsulated into the byte stream format specified in Annex B
ih ITU-T Rec. H.264 | ISOIIEC 14496-10.

Functional stage: -J€sts 4x4 and 8x8 block size transform modes in CAVLC entropy coding.

Purpose: Check/that a decoder can properly decode slices of coded fields with both 4x4 and 8x8 block size
fransform modes.

10.6.6.21.19 Test bitstream #FREH-21

$pecification:  All slices are coded as I, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to O, specitying the CAVLC parsing process. pic_order_cnt_type Is equal
to 0. Temporal direct prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix is set to 0. Each slice is a coded field. All NAL units are encapsulated into the byte stream
format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CAVLC entropy coding.
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Purpose: Check that a decoder can properly decode slices of coded fields with both 4x4 and 8x8 block size
transform modes.

10.6.6.21.20 Test bitstream #FREH-22

lists are used. Each slice is a coded field. All NAL units are encapsulated into the byte stream format specified
in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CAVLC entropy coding.

D

Purpose: Check that a decoder can properly decode slices of coded fields with both 4x4yand 8x8 block siz§
transform modes.

10.6.6.21.21 Test bitstream #FREH-23

Specification: All slices are coded as |, P or B slices. Each  pieture contains only one slice.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing-process. pic_order_cnt_type is equ3
to 0. Spatial direct prediction is used for direct prediction. direct_8x8 .inference_flag is set equal to 1. Both 4x4
and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1 and default scalin
lists are used. Each slice is either a coded frame or a coded field."All NAL units are encapsulated into the bytg
stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IECG' 14496-10.

OO

Functional stage: Tests 4x4 and 8x8 block size transforim modes in CAVLC entropy coding.

Purpose: Check that a decoder can properly decadé. slices of coded fields with both 4x4 and 8x8 block siz§
transform modes.

D

10.6.6.21.22 Test bitstream #FREH-24

Specification:  All slices are coded) as |, P or B slices. Each picture contains only one slicd.
entropy_coding_mode_flag is equal 100, specifying the CAVLC parsing process. pic_order_cnt_type is equ3
to 0. Spatial direct prediction is used-for direct prediction. direct_8x8 inference_flag is set equal to 1. Both 4x4
and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1 and default scalin
lists are used. mb_adaptive-frame_field_coding is equal to 1. Each slice is a coded frame. All NAL units ar¢
encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

=

Functional stage: Tests 4x4 and 8x8 block size transform modes in CAVLC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded fields with both 4x4 and 8x8 block siz§
transform modes.

D

10.6.6:21.23 Test bitstream #FREH-25

Specification:  All slices are coded as |, P or B slices. Each picture contains only one slicg.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equdl
to 0. Temporal direct prediction is used for direct prediction. direct 8x8 inference flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag is set to 1. Scaling list$

are Included In the sequence parameter set. Each slice Is a coded frame. chroma_format_idc I1s equal to 0O,
specifying monochrome chroma format. All NAL units are encapsulated into the byte stream format specified
in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests monochrome chroma format in CAVLC entropy coding.

Purpose: Check that a decoder can properly decode slices of a coded frame for monochrome chroma format.
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10.6.6.21.24 Test bitstream #FREH-26

Specification: All slices are coded as |, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
to 0. Temporal direct prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. seq_ scallng matrix_present_flag is set to O Scaling lists

$pecifying monochrome chroma format. All NAL units are encapsulated mio the byte stream format specified
in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests monochrome chroma format in CABAC entropy coding.
Purpose: Check that a decoder can properly decode slices of a coded frame for monochrome chroma format.
0.6.6.21.25 Test bitstream #FREH-27

Specification: All slices are coded as I, P or B slices. Each picture contains, only one slice.
¢ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
o 0. Temporal direct prediction is used for direct prediction. direct_8x8_inference_flag-is set equal to 1. Both
4x4 and 8x8 block size transform modes are used. seq_scaling_matrix_present_flag'is set to 1. Scaling lists
are included in the sequence parameter set. Each slice is a coded frame. second_chroma_qp_index_offset is
¢qual to 2. All NAL units are encapsulated into the byte stream format/specified in Annex B in ITU-T
ec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests second_chroma_qp_index_offset.

Purpose: Check that a decoder can properly decode slices of a coded frame with
¢econd_chroma_qp_index_offset.

0.6.6.21.26 Test bitstream #FREH-35

Specification:  All slices are coded as |, P.Or B slices. Each picture contains only one slice.
¢ntropy_coding_ mode flag is equal to_«\1, specifying the CABAC parsing process.
isable_deblocking_filter_idc is equal to -1¢ specifying disabling of the deblocking filter process.
pic_order_cnt_type is equal to 0. Temporal direct prediction is wused for direct prediction.
direct_8x8_inference_flag is set equal to<1’ Both 4x4 and 8x8 block size transform modes are used. Both
$eq_scaling_matrix_present flag and pic- scaling_matrix_flag are set to 1. Scaling lists are included in the
gequence parameter set and the picture parameter set. Each slice is a coded frame. All NAL units are
¢ncapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4yand 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that @ decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
ransform modes.

0.6.6.21.27 TFest bitstream #FREH-36

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice.
¢ntropy~coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
o 0<Temporal direct prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both
4%4) and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix_flag are set to 1. Scaling lists are included In the sequence parameter set and the picture
parameter set. Each slice is a coded frame. All NAL units are encapsulated into the byte stream format
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and 8x8 block size
transform modes.
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10.6.6.21.28 Test bitstream #FREH-37

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the @ CABAC  parsing process.
disable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
pic_order_cnt_type is equal to 0. Temporal direct prediction is used for direct prediction.
direct 8x8 inference flag is set equal to 1. Both 4x4 and 8x8 block size transform modes are used. Both
seq_scaling_matrix_present_flag and pic_scaling_matrix_flag are set to 1. Scaling lists are included in (th
sequence parameter set and the picture parameter set. Each slice is a coded field. All NAL unijts_ar
encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10,

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded fields with both 4x4,and 8x8 block siz§
transform modes.

D

10.6.6.21.29 Test bitstream #FREH-38

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equa
to 0. Temporal direct prediction is used for direct prediction. direct_8x8_.inference flag is set equal to 1. Bot
4x4 and 8x8 block size transform modes are used. Both/,seq_scaling_matrix_present flag an
pic_scaling_matrix_flag are set to 1. Scaling lists are included in the'sequence parameter set and the picturg
parameter set. Each slice is a coded field. All NAL units are‘encapsulated into the byte stream formg
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

O—C—S—

—

Functional stage: Tests 4x4 and 8x8 block size transforim modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decadé. slices of coded fields with both 4x4 and 8x8 block siz§
transform modes.

174

10.6.6.21.30 Test bitstream #FREH-40, #FREH-41

Specification:  All slices are coded’ as |, P or B slices. Each picture contains only one sliced.
entropy_coding_mode_flag is equal-to™, specifying the CABAC parsing process. pic_order_cnt_type is equd|
to 0. Spatial direct prediction is used for direct prediction. direct_8x8 inference_flag is set equal to 1. Both 4x4
and 8x8 block size transform modes are used. Both seq_scaling _matrix_present flag andg
pic_scaling_matrix_flag are”set to 0. Reference picture list reordering and memory management contrgl
operations are used. Each slice is a coded frame. All NAL units are encapsulated into the byte stream format
specified in Annex B in\FU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage:_Reference picture list reordering and memory management control operations.

Purpose: _C€heck that decoder handles reference picture list reordering and memory management contrd|
operations;

10:6.6.21.31 Test bitstream #FREH-42

Specification:  All slices are coded as |, P or B slices. Each picture contains only one slicd.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equd
o0 Qpnfial direct prnr{ir\finn isused for direct prnrlir\ﬁnn r‘lirnr\f_QvR_infnrnnr\n_ﬂag is set nqnnl to 1 _Both 4x
and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix_flag are set to 0. Reference picture list reordering and memory management control
operations are used. mb_adaptive_frame_field_coding is equal to 1. Each slice is a coded frame. All NAL
units are encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-
10.

Functional stage: Reference picture list reordering and memory management control operations.
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Purpose: Check that decoder handles reference picture list reordering and memory management control
operations.

10.6.6.21.32 Test bitstream #FREH-43

Specification: All slices are coded as |, P or B slices. Each picture contains only one slice.

a¥a) AV a\ VA aYaVa ITaVa Bl aaVa¥a Fal - a¥al O a¥a) a¥al ho A2/ a aVallaYJdaVa¥a) a) aYda Fal a) a¥a) a¥al
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o 0. Spatial direct prediction is used for direct prediction. direct_8x8_inference flag is set equal to 1. Both 4x4
and 8x8 block size transform modes are used. Both seq_scaling_matrix_present flag and
pic_scaling_matrix_flag are set to 0. mb_adaptive_frame_field_coding is equal to 1. Each slice is a coded
frame. All NAL units are encapsulated into the byte stream format specified in Annex B in ITUT
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transform modes in CABAC entropy coding.

Purpose: Check that a decoder can properly decode slices of coded frames with both 4x4 and;8x8 block size
ransform modes.

0.6.6.21.33 Test bitstream #FREH-44

Bpecification: All slices are coded as |, P or B slices. Each pictére contains only one slice.
¢ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
o 0. Spatial direct prediction is used for direct prediction. direct_8x8_inference_flag is set equal to 1. Both 4x4
and 8x8 block size transform modes are used. Both _seq scaling_matrix _present flag and
pic_scaling_matrix_flag are set to 0. mb_adaptive_frame_field_coding*is equal to 1. Each slice is a coded
frame. All NAL units are encapsulated into the byte stream ‘format specified in Annex B in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Tests 4x4 and 8x8 block size transformimodes in CAVLC entropy coding.

Purpose: Check that a decoder can properly decode.slices of coded frames with both 4x4 and 8x8 block size
ransform modes.

0.6.6.21.34 Test bitstream #FREH-45

Specification:  All slices are coded-as I, P or B slices. Each picture contains only one slice.
¢ntropy_coding_mode_flag is equal.to:1, specifying the CABAC parsing process. pic_order_cnt_type is equal
o 0. Spatial direct prediction is used.for direct prediction. direct_8x8_inference flag is set equal to 1. Both 4x4
and 8x8 block size transform *modes are used. seq_scaling_matrix_present flag is set to 1 and
pic_scaling_matrix_flag is set\td 0. Memory management control operations are used. Each slice is a coded
frame. All NAL units are,encapsulated into the byte stream format specified in Annex B in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Functional stageZ-Reference picture list reordering and memory management control operations.

Purpose: Check that decoder handles reference picture list reordering and memory management control
pperations.

0.6(6:22 Test bitstreams — Fidelity Range Extensions: 4:2:0 10 bit

0-6:6-22-t—Test bitstream#FREH 101

Specification: All slices are coded as | slices. Each picture contains only one slice.
disable_deblocking filter_idc is equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
to 0. frame_mbs_only flag is equal to 1. chroma_format_idc is equal to 1. Both bit_depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 2. All NAL units are encapsulated into the byte stream format
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.
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Functional stage: Decoding of | slices for 4:2:0 10-bit.
Purpose: Check that a decoder can properly decode | slices for 4:2:0 10-bit.

10.6.6.22.2 Test bitstream #FREH10-2

disable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is-equd|
to 0. frame_mbs_only flag is equal to 1. chroma_format_idc is equal to 1. Both bit_depth_luma_mints8 an

bit_depth_chroma_minus8 are set equal to 2. All NAL units are encapsulated into the byte stréam formdgt
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of |, P, and B slices for 4:2:0 10-bit.

Purpose: Check that a decoder can properly decode |, P and B slices for 4:2:0 10-bit
10.6.6.23  Test bitstreams — Fidelity Range Extensions: 4:2:2 10 bit

10.6.6.23.1 Test bitstream #FREH422-1

Specification: All slices are coded as | or P slices. Each-/picture contains only one slice.
disable_deblocking_filter_idc is equal to 1, specifying disabling” of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC-parsing process. pic_order_cnt_type is equd|
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 0. All NAL units are encapsulated into the byte stream formdgt
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496+10.

Functional stage: Decoding of P slices for 4:2:2 8.bit:
Purpose: Check that a decoder can properly decode P slices for 4:2:2 8 bit.
10.6.6.23.2 Test bitstream #FREH422-2

Specification: All slices are coded as |, P or B slices. Each picture contains only one slicd.
disable_deblocking filter_idc is “equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equd|
to 0. Direct prediction is not-used in this bitstream. chroma_format_idc is equal to 2, specifying 4:2:2 chroma
format. Both bit_depth_luma _minus8 and bit_depth_chroma_minus8 are set equal to 0. All NAL units ar¢
encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage:._Decoding of B slices for 4:2:2 8 bit.

Purpose: Check that a decoder can properly decode B slices for 4:2:2 8 bit.
10.6.6:23.3 Test bitstream #FREH422-3

Specification:  All slices are coded as | or P slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equdl
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit depth_luma_minus8 and

bit_depth_chroma_minus8 are set equal to 0. All NAL units are encapsulated into the byte stream formgt
specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of P slices for 4:2:2 8 bit.

Purpose: Check that a decoder can properly decode P slices with deblocking filter for 4:2:2 8 bit.
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10.6.6.23.4 Test bitstream #FREH422-4

Specification: All slices are coded as | slices. Each picture contains only one slice.
disable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 0. All NAL units are encapsulated into the byte stream format
pecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Decoding of | slices for 4:2:2 8 bit.

urpose: Check that a decoder can properly decode | slices for 4:2:2 8 bit without deblocking filter.
0.6.6.23.5 Test bitstream #FREH422-5

pecification:  All slices are coded as | or P slices. Each picture contains only one slice.
isable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking -“filter process.
ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
it_depth_chroma_minus8 are set equal to 0. All NAL units are encapsulated into:'the byte stream format
gpecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of P slices for 4:2:2 8 bit.

Purpose: Check that a decoder can properly decode P slices for 4:2:2.8-bit without deblocking filter.

10.6.6.23.6 Test bitstream #FREH422-6

bpecification:  All slices are coded as |, P or B.sslices. Each picture contains only one slice.
isable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
ntropy_coding_mode_flag is equal to 0, specifying the, CAVLC parsing process. pic_order_cnt_type is equal

0. Spatial direct prediction is used for direct “prediction. direct 8x8 inference flag is equal to O.
hroma_format_idc is equal to 2, specifying «4:2:2 chroma format. Both bit depth luma_minus8 and
it_depth_chroma_minus8 are set equal to 0,CAll NAL units are encapsulated into the byte stream format
gpecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of B slices‘for 4:2:2 8 bit.
Purpose: Check that a decoder can’properly decode B slices for 4:2:2 8 bit without deblocking filter.

10.6.6.23.7 Test bitstream #FREH422-7

pecification: All_(slices are coded as | or P slices. Each picture contains only one slice.
ntropy_coding_mode)flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal

0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth _luma_minus8 and
it depth_chrema’ minus8 are set equal to 0. All NAL units are encapsulated into the byte stream format
pecified in Aanex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Decoding of P slices for 4:2:2 8 bit.

urpose: Check that a decoder can properly decode P slices for 4:2:2 8 bit with deblocking filter.

10.6.6.23.8 Test bitstream #FREH422-8

Specification: All slices are coded as | slices. Each picture contains only one slice.
disable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equal
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
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bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. All NAL units are encapsulated into the
byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of | slices for 4:2:2 10 bit.

Purpose: Check that a decoder can properly decode | slices for 4:2:2 10 bit without deblocking filter.

10.6.6.23.9 Test bitstream #FREH422-9

Specification: All slices are coded as | or P slices. Each picture contains only one] slice.
disable_deblocking filter idc is equal to 1, specifying disabling of the deblocking filtef)\process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equd|
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit depth_luma minus8 and
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. All NAL units are encapsulated into th¢
byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of P slices for 4:2:2 8 bit.
Purpose: Check that a decoder can properly decode P slices for 4:2:2 10 bit without deblocking filter.
10.6.6.23.10 Test bitstream #FREH422-10

Specification: All slices are coded as I, P or B slices.. 'Each picture contains only one slice.
disable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
entropy_coding_mode_flag is equal to 0, specifying the CAVLE parsing process. pic_order_cnt_type is equd
to 0. Spatial direct prediction is used for direct prediction. direct_8x8 inference flag is equal to 0.
chroma_format_idc is equal to 2, specifying 4:2:2 ¢hroma format. Both bit_depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 2, specifyittig,/10 bit video. All NAL units are encapsulated into thg
byte stream format specified in Annex B in ITU-T Rec:H.264 | ISO/IEC 14496-10.

D

Functional stage: Decoding of B slices for 4:2:2 10 bit.
Purpose: Check that a decoder can properly decode B slices for 4:2:2 10 bit without deblocking filter.
10.6.6.23.11 Test bitstream #FREH422-11

Specification: All slices. are coded as | or P slices. Each picture contains only one slice.
entropy_coding_mode_flagrisrequal to 0, specifying the CAVLC parsing process. pic_order_cnt_type is equ3
to 0. chroma_format_idc.is~equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. All NAL units are encapsulated into th¢
byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

174

Functional stage:" Decoding of P slices for 4:2:2 10 bit.

Purpose:.-Check that a decoder can properly decode P slices for 4:2:2 10 bit with deblocking filter.
10.616-23.12 Test bitstream #FREH422-12

Specification: All slices are coded as | slices. Each picture contains only one slicd

entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equa
to 0. chroma_format idc is equal to 2, specifying 4:2:2 chroma format. Both bit depth luma minus8 and

bit_depth_chroma_minus8 are set equal to 0. Both 4x4 and 8x8 block size transform modes are used.
seq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. All NAL units are encapsulated
into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of | slices for 4:2:2 8 bit.

Purpose: Check that a decoder can properly decode | slices for 4:2:2 8 bit without deblocking filter.
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10.6.6.23.13 Test bitstream #FREH422-13

Specification: All slices are coded as | or P slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
to 0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
bit depth chroma minus8 are set equal to 0. Both 4x4 and 8x8 block size transform modes are used.

into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.
unctional stage: Decoding of P slices for 4:2:2 8 bit.

urpose: Check that a decoder can properly decode P slices for 4:2:2 8 bit without deblocking filter.
0.6.6.23.14 Test bitstream #FREH422-14

pecification: All slices are coded as |, P or B slices. Each picture contains conly one slice.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order.cnt_type is equal
0. Spatial direct prediction is used for direct prediction. direct 8x8 inference(flag is equal to O.
hroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth luma_minus8 and
it_depth_chroma_minus8 are set equal to 0. Both 4x4 and 8x8 block size transform modes are used.
$eq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. All NAL units are encapsulated
ihto the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC'14496-10.

Functional stage: Decoding of B slices for 4:2:2 8 bit.

Purpose: Check that a decoder can properly decode B slices for 4:2:2 8 bit without deblocking filter.

10.6.6.23.15 Test bitstream #FREH422-15

Bpecification: All slices are coded as | slices. Each picture contains only one slice.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
0. chroma_format_idc is equal to 2, specifying:4:2:2 chroma format. Both bit_depth _luma_minus8 and
it depth_chroma_minus8 are set equal to 2, spektifying 10 bit video. Both 4x4 and 8x8 block size transform
odes are used. seq_scaling_matrix_present:flag is set to 1 and default scaling lists are used. All NAL units
re encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of | slices'for 4:2:2 10 bit.
Purpose: Check that a decoder can’properly decode | slices for 4:2:2 10 bit without deblocking filter.

10.6.6.23.16 Test bitstream #FREH422-13

pecification: All_(slices are coded as | or P slices. Each picture contains only one slice.
ntropy_coding_mode)flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
0. chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth _luma_minus8 and
it depth_chrema’ minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8 block size transform
odes are used. seq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. All NAL units
re encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Decoding of P slices for 4:2:2 10 bit.

Purpose: Check that a decoder can properly decode P slices for 4:2:2 10 bit without deblocking filter.
10.6.6.23.17 Test bitstream #FREH422-14

Specification: All slices are coded as |, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal

to 0. Spatial direct prediction is used for direct prediction. direct 8x8 inference flag is equal to O.
chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 and
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bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8 block size transform
modes are used. seq_scaling_matrix_present_flag is set to 1 and default scaling lists are used. All NAL units
are encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of B slices for 4:2:2 10 bit.

10.6.6.23.18 Test bitstream #FREH422-18

Specification: All slices are coded as I, P or B slices. Each picture contains only, one slice.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt~type is equa
to 0. Spatial direct prediction is used for direct prediction. direct 8x8 inference_flagwis equal to Q.
chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth tluma_minus8 an
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8.block size transforn
modes are used. seq_scaling_matrix_present _flag is set to 1. Scaling lists are included in the sequencg
parameter set and the picture parameter set. Each slice is a coded field. All NAL units are encapsulated int
the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

o—0—=

Functional stage: Decoding of B slices for 4:2:2 10 bit.

Purpose: Check that a decoder can properly decode B slices of coded fields for 4:2:2 10 bit.

10.6.6.23.19 Test bitstream #FREH422-19

Specification: All slices are coded as I, P or B slices. Each picture contains only one slice.
entropy_coding_mode_flag is equal to 1, specifying the"€ABAC parsing process. pic_order_cnt_type is equa
to 0. Spatial direct prediction is used for direct/prediction. direct 8x8 inference flag is equal to Q.
chroma_format_idc is equal to 2, specifying 4i2:2 chroma format. Both bit_depth_luma_minus8 an
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8 block size transforn|
modes are used. seq_scaling_matrix_presentiflag is set to 1. Scaling lists are included in the sequenct
parameter set and the picture parameter set:\Each slice is a coded frame. All NAL units are encapsulated int
the byte stream format specified in Annex-B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

o— =

Functional stage: Decoding of B slices for 4:2:2 10 bit.

Purpose: Check that a decodér can properly decode B slices of coded frames for 4:2:2 10 bit.

10.6.6.23.20 Test bitstream #FREH422-20

Specification: Al slices are coded as |, P or B slices. Each picture contains only one sliced.
entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equa
to 0. Spatidl-direct prediction is used for direct prediction. direct 8x8 inference_flag is equal to Q.
chroma_farmat_idc is equal to 2, specifying 4:2:2 chroma format. Both bit_depth_luma_minus8 an
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8 block size transforn
modes<are used. seq_scaling_matrix_present flag is set to 1. Scaling lists are included in the sequencg
parameter set and the picture parameter set. Each slice is either a coded frame or a coded field. All NAL unit
are‘encapsulated into the byte stream format specified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

=

Functional stage: Decoding of B slices for 4:2:2 10 bit.

Purpose: Check that a decoder can properly decode B slices of coded frames and fields for 4:2:2 10 bit.

10.6.6.23.21 Test bitstream #FREH422-21
Specification: All slices are coded as I, P or B slices. Each picture contains only one slice.

entropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
to 0. Spatial direct prediction is used for direct prediction. direct 8x8 inference_flag is equal to O.
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chroma_format_idc is equal to 2, specifying 4:2:2 chroma format. Both bit _depth_luma_minus8 and
bit_depth_chroma_minus8 are set equal to 2, specifying 10 bit video. Both 4x4 and 8x8 block size transform
modes are used. seq_scaling_matrix_present _flag is set to 1. Scaling lists are included in the sequence
parameter set and the picture parameter set. Each slice is a coded frame. mb_adaptive_frame_field_coding is
equal to 1. All NAL units are encapsulated into the byte stream format specified in Annex B in ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Iunctional stage: Decoding of B slices for 4:2:2 10 bit.

urpose: Check that a decoder can properly decode B slices with mb_adaptive_frame_field flag=1 for 4:2:2
10 bit.

10.6.6.23 Test Bitstreams — Fidelity Range Extensions: 4:4:4 12 bit

10.6.6.23.1 Test bitstream #FREH444-1

bpecification: All slices are coded as | slices. Each picture contains ,\Only one slice.
isable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
ntropy_coding_mode_flag is equal to 0, specifying the CAVLC parsing process. piclorder_cnt_type is equal
0. frame_mbs_only flag is equal to 1. chroma_format_idc is equal to 3. Both bit”depth_luma_minus8 and
it_depth_chroma_minus8 are set equal to 4. All NAL units are encapsulated jinto the byte stream format
gpecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

Functional stage: Decoding of | slices for 4:4:4 12-bit

Purpose: Check that the decoder can properly decode | slices for 4:4:4 12-bit.

10.6.6.23.2 Test bitstream #FREH444-2

pecification: All slices are coded as IBBP _slices. Each picture contains only one slice.
isable_deblocking_filter_idc is equal to 1, specifying disabling of the deblocking filter process.
ntropy_coding_mode_flag is equal to 1, specifying the CABAC parsing process. pic_order_cnt_type is equal
0. frame_mbs_only _flag is equal to 1. chroma* format_idc is equal to 3. residual_colour_transform_flag is
qual to 1. Both bit_depth_luma_minus8 and-bit_depth_chroma_minus8 are set equal to 4. All NAL units are
ncapsulated into the byte stream format spéecified in Annex B in ITU-T Rec. H.264 | ISO/IEC 14496-10.

unctional stage: Decoding of |, P,»and B slices for 4:4:4 12-bit

urpose: Check that the decoder can properly decode |, P and B slices for 4:4:4 12-bit with residual colour
fransform.

10.6.6.24  Auxiliarycoded picture

10.6.6.24.1 Testbitstream #FREAUX-1

pecification:. Coded slices of an auxiliary coded picture are included in this bitstream. The rest of the slices
re coded as either an | slice or a P slice. entropy_coding_mode_flag is equal to 1, specifying the CABAC
arsingprocess. All NAL units are encapsulated into the byte stream format specified in Annex B in ITU-T Rec.
.264 {ISO/IEC 14496-10.

Purpose: Check that the decoder can properly handle coded slices of an auziliary coded picture
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