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Abstract

This document is a draft 1 of conformance test of HEVC.
Conformance specification for HEVC
1 Scope
This Recommendation | International Standard
 specifies a set of tests and procedures designed to indicate whether encoders or decoders meet the normative requirements specified in ITU‑T H.HEVC | ISO/IEC 23008-2. 

2 Normative references
2.1 General
The following Recommendations and International Standards contain provisions which, through reference in this text, constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently valid ITU-T Recommendations.
2.2 Identical Recommendations | International Standards
–
None.
2.3 Paired Recommendations | International Standards equivalent in technical content
–
ITU-T H.HEVC (in force), High efficiency coding.

ISO/IEC 23008-2: in force, Information technology – High efficiency video coding and media delivery in heterogeneous environment – Part 2: High Efficiency Video Coding.
–
ITU-T H.HEVC.2 (in force), Reference software for H.HEVC advanced video coding.

ISO/IEC 14496-5: in force, Information technology – Coding of audio-visual objects – Part 5: Reference software.
2.4 Additional references
–
None.
3 Definitions
For the purposes of this Recommendation | International Standard, the terms, definitions, abbreviations and symbols specified in ITU-T H.HEVC | ISO/IEC 23008-2 (particularly in clauses 3) apply. The following terms are further clarified for purposes herein as follows.
3.1
bitstream: An ITU-T H.HEVC | ISO/IEC 23008-2 video bitstream. A bitstream may contain I, P and B slices.
3.2
decoder: An ITU-T H.HEVC | ISO/IEC 23008-2 video decoder, i.e., an embodiment of the decoding process specified by ITU-T H.HEVC | ISO/IEC 23008-2. The decoder does not include the display process, which is outside the scope of this Recommendation | International Standard.
3.3
reference software decoder: The software decoder contained in ITU‑T H.HEVC.2 | ISO/IEC 14496‑5.
4 Abbreviations and acronyms
For the purposes of this Recommendation | International Standard, relevant abbreviations and acronyms are specified in clause 4 of ITU-T H.HEVC | ISO/IEC 23008-2.
5 Conventions
For the purposes of this Recommendation | International Standard, relevant conventions are specified in clause 5 in ITU‑T H.HEVC | ISO/IEC 23008-2.
6 Conformance for ITU-T H.HEVC | ISO/IEC 23008-2
6.1 Introduction
The following clauses specify the normative tests for verifying conformance of video bitstreams as well as decoders. Those normative tests make use of test data (bitstream test suites) provided as an electronic annex to this Recommendation | International Standard and the reference software decoder with source code included in electronic format.
6.2 Bitstream conformance

The bitstream conformance of ITU-T H.HEVC | ISO/IEC 23008-2 is specified by clause C.4 of ITU‑T H.HEVC | ISO/IEC 23008-2.

6.3 Decoder conformance

The decoder conformance of ITU-T H.HEVC | ISO/IEC 23008-2 is specified by clause C.5 of ITU‑T H.HEVC | ISO/IEC 23008-2.
6.4 Procedure to test bitstreams
A bitstream that claims conformance with ITU‑T H.HEVC | ISO/IEC 23008-2 shall pass the following normative test:
The bitstream shall be decoded by processing it with the reference software decoder. When processed by the reference software decoder, the bitstream shall not cause any error or non‑conformance messages to be reported by the reference software decoder. This test should not be applied to bitstreams that are known to contain errors introduced by transmission, as such errors are highly likely to result in bitstreams that lack conformance to ITU-T H.HEVC | 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 ITU-T H.HEVC | ISO/IEC 23008-2 that are tested by the reference software decoder.
Additional tests may be necessary to more thoroughly check that the bitstream properly meets all the requirements specified in ITU-T H.HEVC | 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.
ITU-T H.HEVC | ISO/IEC 23008-2 contains several informative recommendations that are not an integral part of that Recommendation | International Standard. When testing a bitstream for conformance, it may also be useful to test whether or not the bitstream follows those recommendations.
To check correctness of a bitstream, it is necessary to parse the entire bitstream and to extract all the syntax elements and other values derived from those syntactic elements and used by the decoding process specified in ITU‑T H.HEVC | ISO/IEC 23008-2.
A verifier may not necessarily perform all stages of the decoding process specified in ITU‑T H.HEVC | ISO/IEC 23008-2 in order to verify bitstream correctness. Many tests can be performed on syntax elements in a state prior to their use in some processing stages.
6.5 Procedure to test decoder conformance
6.5.1 Conformance bitstreams
A bitstream has values of general_profile_idc, general_level_idc corresponding to a set of specified constraints on a bitstream for which a decoder conforming to a specified profile and level is required in Annex A of ITU-T H.HEVC | ISO/IEC 23008-2 to properly perform the decoding process.
6.5.2 Contents of the bitstream file
The conformance bitstreams are included in this Recommendation | International Standard as an electronic attachment. The following 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 (the bitstream in ASCII format).
In cases where the decoded pictures or hashes of decoded pictures are not available, the reference software decoder shall be used to generate the necessary reference decoded pictures from the bitstream.
6.5.3 Requirements on output of the decoding process and timing
Two classes of decoder conformance are specified:
–
output order conformance; and
–
output timing conformance.
The output of the decoding process is specified in clauses 8 and Annex C of ITU‑T H.HEVC | ISO/IEC 23008-2. 
For output order conformance, it is a requirement that all of the decoded pictures specified for output in Annex C of ITU‑T H.HEVC | ISO/IEC 23008-2 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 clause 8 of ITU-T H.HEVC | ISO/IEC 23008-2.
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 Annex C of ITU-T H.HEVC | ISO/IEC 23008-2.
The display process, which ordinarily follows the output of the decoding process, is outside the scope of this Recommendation | International Standard.
6.5.4 Recommendations (informative)
This clause does not form an integral part of this Recommendation | International Standard.
In addition to the requirements, it is desirable that conforming decoders implement various informative recommendations specified in ITU-T H.HEVC | ISO/IEC 23008-2 that are not an integral part of that Recommendation | International Standard. This clause lists some of these recommendations.
It is recommended that a conforming decoder be able to resume the decoding process as soon as possible after the loss or corruption of part of a bitstream. In most cases it is possible to resume decoding at the next start code or slice header. It is recommended that a conforming decoder be able to perform concealment for the macroblocks or video packets for which all the coded data has not been received.
6.5.5 Static tests for output order conformance
Static tests of a video decoder require testing of the decoded samples. This clause will explain how this test can be accomplished when the decoded samples at the output of the decoding process are available. It may not be possible to perform this type of test with a production decoder (due to the lack of an appropriate accessible interface in the design at which to perform the test). In that case this test should be performed by the manufacturer during the design and development phase. Static tests are used for testing the decoding process. The test will check that the values of the samples decoded by the decoder under test 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 operation performed on the values of the samples of the decoded pictures produced by the decoder under test shall produce the same results.
6.5.6 Dynamic tests for output timing conformance
Dynamic 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 clauses 8; and Annex C of ITU‑T H.HEVC | ISO/IEC 23008-2, and to verify that the HRD models (as specified by the CPB and DPB specification in Annex C of ITU-T H.HEVC | ISO/IEC 23008-2) are not violated when the bits are delivered at the proper rate.
The dynamic test is often easier to perform on a complete decoder system, which may include a systems decoder, a video decoder and a display process. It may be possible to record the output of the display process and to check that display order and timing of fields or frames are correct at the output of the display process. However, since the display process is not within the normative scope of ITU-T H.HEVC | ISO/IEC 23008-2, there may be cases where the output of the display process differs in timing or value even though the video decoder is conforming. In this case, the output of the video decoder itself (before the display process) would need to be captured in order to perform the dynamic tests on the video decoder. In particular the field or frame order and timing shall be correct.
If buffering period SEI and picture timing SEI are included in the test bitstream, HRD conformance shall be verified using the values of initial_cpb_removal_delay, initial_cpb_removal_delay_offset, cpb_removal_delay and dpb_removal_delay that are included in the bitstream. 
If buffering period SEI and picture timing SEI are not included in the bitstream, the following inferences shall be made to generate the missing parameters:
–
fixed_pic_rate_flag shall be inferred to be 1.
–
low_delay_hrd_flag shall be inferred to be 0.
–
cbr_flag shall be inferred to be 0.
–
The frame rate of the bitstream shall be inferred to be the frame rate value specified in the corresponding table of clause 6.7, where the bitstream is listed. If this is missing, then a frame rate of either 25 or 30000 ÷ 1001 can be inferred.
–
time_scale shall be set to 90,000 and the value of num_units_in_tick shall be computed based on field rate (twice the frame rate).
–
The bit rate of the bitstream shall be inferred to be the maximum value for the level specified in Table A‑1 in ITU-T H.HEVC | ISO/IEC 23008-2.
–
CPB and DPB sizes shall be inferred to be the maximum value for the level specified in Table A-1 in ITU‑T H.HEVC | ISO/IEC 23008-2.
With the above inferences, the HRD shall be operated as follows.
–
The CPB is filled starting at time t = 0, until it is full, before removal of the first access unit. This means that the initial_cpb_removal_delay shall be inferred to be equal to the total CPB buffer size divided by the bit rate divided by 90000 (rounded downwards) and initial_cpb_removal_delay_offset shall be inferred to be equal to zero.
–
The first access unit is removed at time t = initial_cpb_removal_delay ÷ 90000 and subsequent access units are removed at intervals based on the frame distance, i.e., 2 * (90000 ÷ num_units_in_tick) or the field distance, i.e., (90000 / num_units_in_tick), depending on whether the access unit is coded as a frame picture or field picture.
–
Using these inferences, the CPB will not overflow or underflow and the DPB will not overflow.
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 ITU‑T H.HEVC | ISO/IEC 23008-2 as specified by this Recommendation | International Standard, the decoder shall successfully pass the static test specified in clause 6.5.5 with all the bitstreams of the normative test suite specified for testing decoders of this particular profile-and-level.
In order for a decoder of a particular profile and level to claim output timing conformance to ITU‑T H.HEVC | ISO/IEC 23008-2 as specified by this Recommendation | International Standard, the decoder shall successfully pass both the static test specified in clause 6.5.5 and the dynamic test specified in clause 6.5.6 with all the bitstreams of the normative test suite specified for testing decoders of this particular profile-and-level. Tables 1 through 5 specify 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 column specifies the bitstream used for each test.
A decoder that conforms to the Main profile at a specific level shall be capable of decoding the specified bitstreams in Tables 1.
6.6 Specification of the test bitstreams
Some characteristics of each bitstream listed in Tables 1 are specified in this clause. In Tables 1, the value "29.97" shall be interpreted as an approximation of an exact value of 30000 ÷ 1001 and the value "59.94" shall be interpreted as an approximation of an exact value of 60000 ÷ 1001.
6.6.1 Test bitstreams – Block structure

6.6.1.1 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 size are used. 
Functional stage:  Test the reconstruction process of slices. 
Purpose:  Check that decoder can properly decode I, P and B slices with various CTU and maximum CU size. 
6.6.1.2 Test bitstreams #STRUCT_B

Specification:  All slices are coded as I, P or B slices. Each picture contains one slice. Various CTU and minimum CU size are used. 
Functional stage:  Test the reconstruction process of slices. 
Purpose:  Check that decoder can properly decode I, P and B slices with various CTU and minimum CU size. 

6.6.2 Test bitstreams – Intra coding

6.6.2.1 Test bitstreams #IPRED_A, IPRED_B, IPRED_C
Specification:  All slices are coded as I slices. Each picture contains one slice. All intra prediction modes (35 modes for each of luma 32x32, luma 16x16, luma 8x8, luma 4x4, chroma 16x16, chroma 8x8 and chroma 4x4 for a total 245 modes) are used.
Functional stage:  Test the reconstruction process of I slice. 
Purpose:  Check that decoder can properly decode I slices with all intra prediction modes. 
6.6.2.2 Test bitstreams #CIP_A

Specification:  The bitstream contains one I slice and one B slice, using one slice per picture. Both SAO and DBF are disabled.
Functional stage:  Test the reference sample substitution process for intra sample prediction. 
Purpose:  Check that decoder can correctly decode slices of coded pictures containing intra PUs with unavailable samples for intra prediction. 
6.6.2.3 Test bitstreams #CIP_B

Specification:  The bitstream contains an I-picture and 4 P-pictures. Each picture contains only one slice. constrained_intra_pred_flag is equal to 1.
Functional stage:  Test the reference sample substitution process for intra sample prediction. 
Purpose:  Check that decoder can correctly decode slices of coded pictures containing intra PUs with unavailable samples for intra prediction. 
6.6.3 Test bitstreams – Inter frame coding

6.6.3.1 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 the maximum number of merging canidates permitted by the standard (i.e. 1, 2, 3, 4, 5)
6.6.3.2 Test bitstreams #MERGE_B
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 3.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the maximum number of merging canidates permitted by the standard (i.e. 1, 2, 3, 4, 5)

6.6.3.3 Test bitstreams #MERGE_C

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 2.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the maximum number of merging canidates permitted by the standard (i.e. 1, 2, 3, 4, 5)

6.6.3.4 Test bitstreams #MERGE_D

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 1.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the maximum number of merging canidates permitted by the standard (i.e. 1, 2, 3, 4, 5)

6.6.3.5 Test bitstreams #MERGE_E

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 the maximum number of merging canidates permitted by the standard (i.e. 1, 2, 3, 4, 5)
6.6.3.6 Test bitstreams #MERGE_F

Specification:  All slices are coded as I, or B slices. Each picture contains only one slice. sps_temporal_mvp_enable_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 whether Merge operations perform correctly when temporal merging candidate is not included in merge candidate set.
6.6.3.7 Test bitstreams #PMERGE_A

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 0.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the parallel merge level permitted by the standard (i.e. 2, 3, 4, 5, 6 for CTB size 64x64)
6.6.3.8 Test bitstreams #PMERGE_B

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 1.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the parallel merge level permitted by the standard (i.e. 2, 3, 4, 5, 6 for CTB size 64x64)

6.6.3.9 Test bitstreams #PMERGE_C

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 2.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the parallel merge level permitted by the standard (i.e. 2, 3, 4, 5, 6 for CTB size 64x64)

6.6.3.10 Test bitstreams #PMERGE_D

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 3.

Functional stage:  Test the reconstruction process of motion vector prediction. 
Purpose:  Check the parallel merge level permitted by the standard (i.e. 2, 3, 4, 5, 6 for CTB size 64x64)

6.6.3.11 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 the parallel merge level permitted by the standard (i.e. 2, 3, 4, 5, 6 for CTB size 64x64)
6.6.3.12 Test bitstreams #AMVP_A

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

num_ref_idx_l0_default_active_minus1 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 whether motion vector prediction candidate generation and signalling perform correctly when MV scaling is not needed for spatial MVP candidate generation (All inter-coded PUs within the same slice have the same inter_pred_idc and ref_idx_l0).
6.6.3.13 Test bitstreams #AMVP_B

Specification:  All slices are coded as I or B slices. Each picture contains only one slice. Multiple reference pictures are used. For GPB slices,  num_ref_idx_l0_default_active_minus1 is  equal to 3 and num_ref_idx_active_override_flag is equal to 0. For non-GPB B slices, num_ref_idx_l0_default_active_minus1 is  equal to 1, num_ref_idx_l1_default_active_minus1 is  equal to 1 and num_ref_idx_active_override_flag is equal to 0
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  Check whether motion vector prediction candidate generation and signalling perform correctly when MV scaling is not needed for spatial MVP candidate generation.
6.6.3.14 Test bitstreams #AMVP_C
Specification:  All slices are coded as I or P slices. Each picture contains only one slice. The purpose of the stream is to exercise AMVP for low delay condition.
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  Check whether motion vector prediction candidate generation and signalling perform correctly when MV scaling is not needed for spatial MVP candidate generation.

6.6.3.15 Test bitstreams #TMVP_A
Specification:  Each picture contains only one slice. slice_temporal_mvp_enable_flag is set to 0 for picture 0-8 and 1 for picture 9-16.
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  Check if slice_temporal_mvp_enable_flag is parsed and temporal motion vector predictor is generated correctly. 
6.6.3.16 Test bitstreams #MVDL1ZERO_A

Specification:  The bitstream contains multiple B slices per picture. Mvd_l0_zero_flag is set equal to 1. 
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  The purpose of the stream is to exercise the parsing of list 1 motion vecotor difference for bi-prediction according to mvd_l1_zero_flag in slice header (randamized on/off switching of mvd_l1_zero_flag for multiple B slices).

6.6.3.17 Test bitstreams #MVCLIP_A

Specification:  Each picture contains only one slice. MVP and Merge candidate motion vectors are clipped to 16-bit values. Clipped MVP and merge candidates are selected as MVP and Merge motion vectors.
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  Check if decoder properly handles clipping of MVP and Merge candidate motion vectors to 16-bit values
6.6.3.18 Test bitstreams #MVEDGE_A

Specification:  Each picture contains only one slice. The bitstream includes motion vectors pointing to the padded edge regions in a picture.
Functional stage:  Test the reconstruction process of motion vector prediction.
Purpose:  Check if decoder properly handles motion vectors pointing to the padded edge regions in a picture.
6.6.4 Test bitstreams – Transform and quantization

6.6.4.1 Test bitstreams #DELTAQP_A

Specification:  All slices are coded as I or B slices. Each picture contains only one slice. Max CU size is equal to 64 and Min CU size is equal to 8. Diff_cu_qp_delta_depth is set randomly from 0 to 3. Delta QP is set randomly from -26 to 25.
Functional stage:  Test the reconstruction process of slices with delta QP.
Purpose:  Check if decoder properly decodes slices with delta QP. 
6.6.4.2 Test bitstreams #SLIST_A
Specification:  All slices are coded as I or B slices. Each picture contains one slice. One sequence parameter set and more than one picture parameter sets are included. The sequence parameter set includes scaling list data. One of the picture parameter set doesn’t include scaling list data. In other picture parameter sets, different scaling lists data is included. In each picture, picture parameter set is override. scaling_list_enabled_flag is set equal to 1.
Functional stage:  Test the reconstruction process of scaling list. Tests switching of scaling list in sequence parameter set and picture parameter set. 
Purpose:  Check that decoder can properly decode slices of coded frames with scaling list. Check that decoder can properly reconstruct scaling list with all coding modes of scaling list. Check that scaling list in sequence parameter set is applied when no scaling list is included in picture parameter set. Check that appropriate scaling list in picture parameter set is applied when scaling list data is included in picture parameter set. 
6.6.4.3 Test bitstreams #SLIST_B
Specification:  All slices are coded as I or B slices. Each picture contains one slices. One sequence parameter set and more than one sequence parameter sets are included. One of the picture parameter set includes scaling list data. In each picture, picture parameter set is override. scaling_list_enabled_flag is set equal to 0.
Functional stage:  Test the functionality of scaling_list_enabled_flag. Test reconstruction process of scaling list. 
Purpose:  Check that decoder can properly decode slices of coded frames with scaling_list_enabled_flag equal to 0, even if scaling lists are included in picture parameter set. 
6.6.4.4 Test bitstreams #SLIST_C
Specification:  All slices are coded as I or B slices. Each picture contains one slice. One sequence parameter set and more than one picture parameter sets are included. The sequence parameter set doesn’t include scaling list data. One of the picture parameter set doesn’t include scaling list data. In other picture parameter sets, different scaling lists data is included. In each picture, picture parameter set is override. scaling_list_enabled_flag is set equal to 1.
Functional stage:  Test the reconstruction process of scaling list. Tests switching of default scaling list and scaling list in picture parameter set. 
Purpose:  Check that decoder can properly decode slices of coded frames with scaling list. Check that decoder can properly reconstruct scaling list with all coding modes of scaling list. Check that default scaling list is applied when no scaling list data is present. Check that decoder properly handle switching of default scaling list and scaling list data in picture parameter set. 
6.6.4.5 Test bitstreams #SLIST_D
Specification:  All slices are coded as I or B slices. Each picture contains one slice. More than one sequence parameter set and more than one picture parameter sets are included. One of the sequence parameter set doesn’t includes scaling list data. One of the picture parameter set doesn’t include scaling list data. In other sequence parameter sets and picture parameter sets, different scaling lists data is included. In each picture, picture parameter set is override. scaling_list_enabled_flag is set equal to 0 or 1.
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 decoder can properly decode slices of coded frames with scaling list. Check that decoder can properly reconstruct scaling list with all coding modes of scaling list. Check that appropriate scaling list in sequence parameter set and picture parameter set is applied with multiple sequence parameter sets and picture parameter sets. 
6.6.5 Test bitstreams – Deblocking filter

6.6.6 Test bitstreams – Sample adaptive offset

6.6.6.1 Test bitstreams #SAO_A

Specification:  All slices are coded as I or B slices. 
[To be fill]
Functional stage:  Test the reconstruction process of sample adaptive offset.
Purpose:  Check that decoder can properly decode with sample adaptive offset. Check that decoder can properly decode with random SAO merge left/up flag values.
6.6.6.2 Test bitstreams #SAO_B
Specification:  All slices are coded as I or B slices. 
[To be fill]
Functional stage:  Test the reconstruction process of sample adaptive offset.
Purpose:  Check that decoder can properly decode with sample adaptive offset. Check that decoder can properly decode with tiles, and randomely enabled SAO for luma and/or SAO for chroma per slice.
6.6.6.3 Test bitstreams #SAO_C

Specification:  All slices are coded as I or P slices. Each picture contains only one slice. All SAO offset values in this bitstream have maximum allowed magnitude 7 and random sign.
Functional stage:  Test the reconstruction process of sample adaptive offset.
Purpose:  Check that decoder can properly decode with sample adaptive offset. Check that decoder can properly decode with extreme SAO offset values.
6.6.6.4 Test bitstreams #SAO_D

Specification:  All slices are coded as I or P slices. Each picture contains only one slice. SAO offset values in this bitstream have random values in range -7..7.
Functional stage:  Test the reconstruction process of sample adaptive offset.
Purpose:  Check that decoder can properly decode with sample adaptive offset. Check that decoder can properly decode with random SAO offset values.
6.6.7 Test bitstreams – Entropy coding

6.6.7.1 Test bitstreams #MAXBINS_A
Specification:  All slices are coded as I slices. Each picture contains only one slice. The number of bins per LCU is reached within 95% of the maximum number which is 4096 bits per 16x16 LCU. pcm_enabled_flag is set equal to 1.
Functional stage:  Test the reconstruction process of entropy coding.
Purpose:  Check that decoder can properly decode slices with the maximum number of bins per LCU.
6.6.7.2 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 LCU is reached within 95% of the maximum number which is 4096 bits per 16x16 LCU. pcm_enabled_flag is set equal to 1. Low delay configuration.
Functional stage:  Test the reconstruction process of entropy coding.
Purpose:  Check that decoder can properly decode slices with the maximum number of bins per LCU.
6.6.7.3 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 LCU is reached within 95% of the maximum number which is 4096 bits per 16x16 LCU. pcm_enabled_flag is set equal to 1. Random access configuration.
Functional stage:  Test the reconstruction process of entropy coding.
Purpose:  Check that decoder can properly decode slices with the maximum number of bins per LCU.
6.6.8 Test bitstreams – Temporal scalability

6.6.9 Test bitstreams – Parallel processing tools

6.6.9.1 Test bitstreams #WPP_A

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 64x64 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.9.2 Test bitstreams #WPP_B

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 32x32 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.9.3 Test bitstreams #WPP_C

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 16x16 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.9.4 Test bitstreams #WPP_D

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 1 CTU wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 1 CTU wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 1 CTU wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.9.5 Test bitstreams #WPP_E

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 2 CTUs wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 2 CTUs wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 2 CTUs wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.9.6 Test bitstreams #WPP_F

Specification:  entropy_coding_sync_enabled_flag is set to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 3 CTUs wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 3 CTUs wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 3 CTUs wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.
6.6.10 Test bitstreams – Other coding tools

6.6.10.1 Test bitstreams #IPCM_A

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_minus1 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_disable_flag are equal to 0, 2 and 0, respectively.
Functional stage:  Test parsing of pcm_flags in Coding unit syntax. 
Purpose:  Check that decoder can correctly decode slices of coded pictures containing pcm_flags. 
6.6.10.2 Test bitstreams #IPCM_B

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_minus1 and pcm_sample_bit_depth_chroma_minus1 are equal to 5. log2_min_pcm_luma_coding_block_size_minus3, log2_diff_max_min_pcm_luma_coding_block_size, and pcm_loop_filter_disable_flag are equal to 0, 1 and 0, respectively.
Functional stage:  Test parsing of pcm_flags in Coding unit syntax. Test parsing of pcm_sample_luma and pcm_sample_chroma data in PCM sample syntax.  
Purpose:  Check that decoder can correctly decode slices of coded pictures containing pcm_flags, and pcm_sample_luma and pcm_sample_chroma data.
6.6.10.3 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_minus1 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_disable_flag are equal to 0, 1 and 1, respectively.
Functional stage:  Test parsing of pcm_flags in Coding unit syntax. Test parsing of pcm_sample_luma and pcm_sample_chroma data in PCM sample syntax. Test skipping of loop filtering on samples associated with pcm_flag equal to 1.
Purpose:  Check that decoder can correctly decode slices of coded pictures containing pcm_flags, and pcm_sample_luma and pcm_sample_chroma data. Check that decoder can skip loop filtering on samples associated with pcm_flag equal to 1.
6.6.10.4 Test bitstreams #IPCM_D

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_minus1 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_disable_flag are equal to 0, 1 and 0, respectively. transquant_bypass_enable_flag is equal to 1.
Functional stage:  Test parsing of pcm_flags in Coding unit syntax. Test parsing of pcm_sample_luma and pcm_sample_chroma data in PCM sample syntax. Test skipping of loop filtering on samples associated with both cu_transquant_bypass_flag and pcm_flag equal to 1.
Purpose:  Check that decoder can correctly decode slices of coded pictures containing pcm_flags, and pcm_sample_luma and pcm_sample_chroma data. Check that decoder can skip loop filtering on samples associated with both cu_transquant_bypass_flag and pcm_flag equal to 1.
6.6.10.5 Test bitstreams #TS_A

Specification:  Each picture contains only one slice. transform_skip_enabled_flag is set to 1 for picture 0-8 and 0 for picture 9-16.
Functional stage:  Test reconstruction process of slices with transform_skip_enabled_flag is equal to 1.
Purpose:  Check if transform_skip_enabled_flag is parsed and transform skipping functions correctly. 

pecification: 
6.6.10.6 Test bitstreams #AMP_A

Specification:  All slices are coded as I, P or B slices. Each picture contains only one slice. All AMP modes (2NxnU, 2NxND, nLx2N, nRx2N) are included.
Functional stage:  Test reconstruction process of slices with amp_enabled_flag equal to 1. 
Purpose:  Check if decoder properly decodes slices with all AMP modes. 

6.6.10.7 Test bitstreams #AMP_B

Specification:  All slices are coded as I, P or B slices. Each picture contains only one slice. AMP 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 if decoder properly decodes slices with a constraint of AMP. 

6.6.11 Test bitstreams – High level syntax
6.6.11.1 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 3 frames of this 44 frames 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 if decoder properly decodes slices with inter-RPS prediction method for sending the RPS for short-term pictures in the slice header.
6.6.11.2 Test bitstreams #RPS_B

Specification:  All slices are coded as I or B slices. Each picture contains only one slice. The bitstream includes random RPS signaling in slice header along with random picture coding order within a GOP.
Functional stage:  Test reconstruction process of slices without inter-RPS prediction. 
Purpose:  Check if decoder properly decodes slices with the inter-RPS prediction method for sending the RPS for short-term pictures in the slice header.
6.6.11.3 Test bitstreams #RPLM_A
Specification:  All slices are coded as I or B slices. Each picture contains only one slice. The bitstream includes random reference picture list modification with varying list sizes.
Functional stage:  Test reconstruction process of slices with reference list modification. 
Purpose:  Check if decoder properly decodes slices with reference list modification.
6.6.11.4 Test bitstreams #RPLM_B

Specification:  All slices are coded as I or B slices. Each picture contains more than one slice. The bitstream includes random reference picture list modification with varying list sizes.
Functional stage:  Test reconstruction process of slices with reference list modification. 
Purpose:  Check if decoder properly decodes slices with reference list modification.
6.6.11.5 Test bitstreams #DSLICE_A

Specification:  To be added
Functional stage:  Test reconstruction process of independent and dependent slice segments. 
Purpose:  Check if decoder properly decodes independent and dependent slice segments.
6.6.11.6 Test bitstreams #DSLICE_B

Specification:  To be added
Functional stage:  Test reconstruction process of dependent slice segments. 
Purpose:  Check if decoder properly decodes dependent slice segments in combination with substreams (WPP).
6.6.11.7 Test bitstreams #DSLICE_C

Specification:  To be added
Functional stage:  Test reconstruction process of dependent slice segments. 
Purpose:  Check if decoder properly decodes dependent slice segments in combination with tiles.
6.6.11.8 Test bitstreams #RAP_A

Specification:  All slices are coded as I or B slices. Each picture contains only one slice. The first picture in the bitstream is CRA and is followed by 7 RASL pictures that are not decodable. There are two subsequent CRA pictures with RASL pictures, following the first CRA picture in this bitstream. These subsequent RASL pictures should be decodable since the associated CRA is not the first CRA picture in the bitstream.

Functional stage:  Test reconstruction process starting with a CRA picture followed by RASL pictures that cannot be decoded of slices with the inter RPS prediction. 
6.6.12 Purpose:  Check if decoder properly decodes a conforming bitstream where the CRA is the first picture in the bitstream and is followed by RASL pictures that are not decodable.
6.6.12.1 Test bitstreams #HRD_A

Specification:  
Each AU contains 4 DUs.

sub_pic_cpb_params_present_flag = 1

du_common_cpb_removal_delay_flag = 0
Functional stage:  Test the DU-based HRD. 

Purpose:  Check that decoder can properly decode with DU-based CPB removal time signaling. 
6.6.13 Test bitstreams – 10 bit

6.6.13.1 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 to 1. A CTU size of 64x64 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.13.2 Test bitstreams #WPP_B_MAIN10
Specification:  bit_depth_luma_minus8 is set equal to 2 and bit_depth_chroma_minus8 is set equal to 2. entropy_coding_sync_enabled_flag is set to 1. A CTU size of 32x32 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.13.3 Test bitstreams #WPP_C_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 to 1. A CTU size of 16x16 is used to encode the sequence. The sequence contains six GOPs, which are all 8 pictures long. The first three GOPs have pictures with the following characteristics:

1.
One slice in the frame, constant QP

2.
One slice in the frame, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

3.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long, constant QP

4.
Maximum number of independent slice segments in the frame, at least one slice segment is 1 CTU long, at least one slice segment is 2 CTUs long,   QP of each TU is set to a value such that abs(QP - QPSlice)>2.

5.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, constant QP

6.
Maximum number of dependent slice segments in the frame, at least one dependent slice segment is 1 CTU long, at least one dependent slice segment is 2 CTUs long, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

7.
Random combination of independent/dependent slice segments, constant QP

8.
Random combination of independent/dependent slice segments, QP of each TU is set to a value such that abs(QP - QPSlice)>2.

The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. The final three GOPs feature a mixture of single slice pictures, and pictures coded using multiple slices and multiple slice segments. Random amounts of slice extension bytes are encoded in each slice header.

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

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation with and without different types of slice. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.13.4 Test bitstreams #WPP_D_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 to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 1 CTU wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 1 CTU wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 1 CTU wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.13.5 Test bitstreams #WPP_E_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 to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 2 CTUs wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 2 CTUs wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 2 CTUs wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.

6.6.13.6 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 to 1. A CTU size of 64x64 is used to encode the sequence. The picture is 3 CTUs wide. The sequence contains six GOPs, which are all 8 pictures long. The GOPs are encoded with varying numbers of slices and slice segments. Even frames have fixed QP, while the QP in odd frames is set so that abs(QP - QPSlice)>2. The first GOP is coded using all Intra CUs, the second GOP is coded with skip disabled. Random amounts of slice extension bytes are encoded in each slice header.

Functional stage:  Tests that entropy coding is correctly synchronised when a picture is 3 CTUs wide. Tests that the QP predictor is reset to QPslice at the beginning of every CTU row. May be used to test handling of entry points by a parallel decoder.

Purpose:  The bitstream checks that a decoder can correctly perform entropy coding synchronisation when a picture is 3 CTUs wide. It checks that a decoder can correctly derive QP predictors when entropy_coding_sync_enabled_flag is set to 1. It can also be used to check that a decoder can correctly handle entry points when slice header extensions are used.



6.6.13.7 




6.7 Normative test suites for ITU‑T H.HEVC | ISO/IEC 23008-2
Legend:

X – Bitstream is for static and dynamic test

	

	Categories
	Sub category
	Bitstream
	Donated by
	File name
	Main
	Main 10
	Main still picture
	Level
	Frame rate (Frames/sec)

	Block structure
	Block structure and partitioning
	STRUCT_A
	Samsung
	STRUCT_A_Samsung_1
	X
	X
	
	
	

	
	
	STRUCT_B
	Samsung
	STRUCT_B_Samsung_1
	X
	X
	
	
	

	Intra coding
	Intra prediction
	IPRED_A
	Docomo
	IPRED_A_docomo_1
	X
	X
	
	3.0 and higher
	30

	
	
	IPRED_B
	Nokia
	IPRED_B_Nokia_1
	X
	X
	
	
	

	
	
	IPRED_C
	Mitsubishi
	IPRED_C_Mitsubishi_1
	X
	X
	
	
	

	
	Constraint intra prediction
	CIP_A
	Panasonic
	CIP_A_Panasonic_1
	X
	X
	
	
	

	
	
	CIP_B
	NEC
	CIP_B_NEC_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	Inter frame coding
	Merge
	MERGE_A
	TI
	MERGE_A_TI_1
	X
	X
	
	
	

	
	
	MERGE_B
	TI
	MERGE_B_TI_1
	X
	X
	
	
	

	
	
	MERGE_C
	TI
	MERGE_C_TI_1
	X
	X
	
	
	

	
	
	MERGE_D
	TI
	MERGE_D_TI_1
	X
	X
	
	
	

	
	
	MERGE_E
	TI
	MERGE_E_TI_1
	X
	X
	
	
	

	
	
	MERGE_F
	Media Tek
	MERGE_F_MTK_1
	X
	X
	
	
	

	
	Parallel merge
	PMERGE_A
	TI
	PMERGE_A_TI_1
	X
	X
	
	
	

	
	
	PMERGE_B
	TI
	PMERGE_B_TI_1
	X
	X
	
	
	

	
	
	PMERGE_C
	TI
	PMERGE_C_TI_1
	X
	X
	
	
	

	
	
	PMERGE_D
	TI
	PMERGE_D_TI_1
	X
	X
	
	
	

	
	
	PMERGE_E
	TI
	PMERGE_E_TI_1
	X
	X
	
	
	

	
	AMVP
	AMVP_A
	Media Tek
	AMVP_A_MTK_1
	X
	X
	
	
	

	
	
	AMVP_B
	Media Tek
	AMVP_B_MTK_1
	X
	X
	
	
	

	
	
	AMVP_C
	Samsung
	AMVP_C_Samsung_1
	X
	X
	
	
	

	
	Temporal MVP
	TMVP_A
	Microsoft
	TMVP_A_MS_1
	X
	X
	
	
	

	
	mvd_l1_zero
	MVDL1ZERO_A
	Docomo
	MVDL1ZERO_A

_Docomo_1
	X
	X
	
	
	

	
	MVP clipping
	MVCLIP_A
	Qualcomm
	MVCLIP_A_qualcomm_1
	X
	X
	
	
	

	
	MV pointing to picture edge
	MVEDGE_A
	Qualcomm
	MVEDGE_A_qualcomm_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	Transform and quantization
	Delta QP
	DELTAQP_A
	Broadcom
	DELTAQP_A_BRCM_2
	X
	X
	
	
	

	
	Scaling list
	SLIST_A
	Sony
	SLIST_A_Sony_1
	X
	X
	
	3.1 and higher
	60

	
	
	SLIST_B
	Sony
	SLIST_B_Sony_1
	X
	X
	
	3.1 and higher
	60

	
	
	SLIST_C
	Sony
	SLIST_C_Sony_1
	X
	X
	
	3.1 and higher
	60

	
	
	SLIST_D
	Sony
	SLIST_D_Sony_1
	X
	X
	
	3.1 and higher
	60

	
	
	
	
	
	
	
	
	
	

	In-loop filter
	Deblocking filter
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Sample adaptive offset
	SAO_A
	Media Tek
	SAO_A_MediaTek_1
	X
	X
	
	
	

	
	
	SAO_B
	Media Tek
	SAO_B_MediaTek_1
	X
	X
	
	
	

	
	
	SAO_C
	Samsung
	SAO_C_Samsung_1
	X
	X
	
	
	

	
	
	SAO_D
	Samsung
	SAO_D_Samsung_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	Entropy coding
	Maximum bins
	MAXBINS_A
	TI
	MAXBINS_A_TI_1
	X
	X
	
	
	

	
	
	MAXBINS_B
	TI
	MAXBINS_B_TI_1
	X
	X
	
	
	

	
	
	MAXBINS_C
	TI
	MAXBINS_C_TI_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	Temporal scalability
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Parallel processing tools
	
	
	
	
	
	
	
	
	

	
	Wavefront parallel processing 
	WPP_A
	Ericsson
	WPP_A_Ericsson_1
	X
	X
	
	
	

	
	
	WPP_B
	Ericsson
	WPP_B_Ericsson_1
	X
	X
	
	
	

	
	
	WPP_C
	Ericsson
	WPP_C_Ericsson_1
	X
	X
	
	
	

	
	
	WPP_D
	Ericsson
	WPP_D_Ericsson_1
	X
	X
	
	
	

	
	
	WPP_E
	Ericsson
	WPP_E_Ericsson_1
	X
	X
	
	
	

	
	
	WPP_F
	Ericsson
	WPP_F_Ericsson_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	Other coding tools
	IPCM
	IPCM_A
	NEC
	IPCM_A_NEC_1
	X
	X
	
	
	

	
	
	IPCM_B
	NEC
	IPCM_B_NEC_1
	X
	X
	
	
	

	
	
	IPCM_C
	NEC
	IPCM_C_NEC_1
	X
	X
	
	
	

	
	
	IPCM_D
	NEC
	IPCM_D_NEC_1
	X
	X
	
	
	

	
	Transform skip
	TS_A
	Microsoft
	TS_A_MS_1
	X
	X
	
	
	

	
	AMP
	AMP_A
	Samsung
	AMP_A_Samsung_1
	X
	X
	
	
	

	
	
	AMP_B
	Samsung
	AMP_B_Samsung_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	High level syntax
	RPS
	RPS_A
	Docomo
	RPS_A_Docomo_1
	X
	X
	
	
	

	
	
	RPS_B
	Qualcomm
	RPS_B_qualcomm_1
	X
	X
	
	
	

	
	Reference picture list modification
	RPLM_A
	Qualcomm
	RPLM_A_qualcomm_1
	X
	X
	
	
	

	
	
	RPLM_B
	Qualcomm
	RPLM_B_qualcomm_1
	X
	X
	
	
	

	
	Dependent slice
	DSLICE_A
	HHI
	DSLICE_A_HHI_1
	X
	X
	
	
	

	
	
	DSLICE_B
	HHI
	DSLICE_B_HHI_1
	X
	X
	
	
	

	
	
	DSLICE_C
	HHI
	DSLICE_C_HHI_1
	X
	X
	
	
	

	
	Random access
	RAP_A
	Docomo
	RAP_A_Docomo_1
	X
	X
	
	
	

	
	HRD
	HRD_A
	Fujitsu
	HRD_A_Fujitsu_1
	X
	X
	
	
	

	
	
	
	
	
	
	
	
	
	

	10 bit
	
	
	
	
	
	
	
	
	

	
	Wavefront parallel processing 
	WPP_A_

MAIN10
	Ericsson
	WPP_A_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	WPP_B_

MAIN10
	Ericsson
	WPP_B_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	WPP_C_

MAIN10
	Ericsson
	WPP_C_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	WPP_D_

MAIN10
	Ericsson
	WPP_D_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	WPP_E_

MAIN10
	Ericsson
	WPP_E_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	WPP_F_

MAIN10
	Ericsson
	WPP_F_MAIN10_

Ericsson_1
	
	X
	
	
	

	
	
	
	
	
	
	
	
	
	


[Ed.Note: The above table will be updated during bitstream exchange activity and bitstream generation process.

The following bitstreams and volunteers are identified.
	
	Categories
	Sub categories
	Bitstream features
	Volunteers
	candidate

	
	Intra coding
	Intra prediction
	Functional stage: Decoding of intra PU.

Purpose: Check that the decoder can properly decode all values of intraPredMode for different Luma and Chroma transform block sizes.
	C.S. Lim, F. Bossen, J. Lainema,  K. Sugimoto
	 NHK

	
	
	Constraint intra prediction
	Functional stage: Decoding of intra PU in non-intra slice when constrained_intra_pred_flag is set to one
Purpose: Check that the decoder can properly perform reference sample substitution process.
	C.S. Lim, K. Chono
	

	
	Inter frame coding
	AMVP
	Check whether motion vector prediction candidate generation and signalling perform correctly. 
Check the process when neighboring PUs have various partition mode, prediction mode, reference index, inter_pred_idc, etc..
Related syntax element: mvp_l0_flag, mvp_l1_flag
	C. Kim, M. Zhou, Y. -W. Huang
	LG, MediaTek

	
	
	MVs
	maximum number of motion vectors permitted per CTU
	
	

	
	
	
	vectors reference padded picture edges.
	M. Coban
	

	
	
	
	clipping of motion vector range in MVP/Merge candidates
	M. Coban
	

	
	
	
	motion vectors are random, maximum page DRAM misses / minimize cache hits
  (according to memory bandwidth model... e.g.  JCTVC-H007)
	
	

	
	
	Merge
	Merge candidate list index signaling:

Check that merge candidate list can deal with every merge index (0..4)
	B.Bross
	

	
	
	
	Parallel merge: test all the possible combinations of log2_parallel_merge_level_minus2 and CTB sizes.
	M. Zhou
	MediaTek

	
	
	
	number of maximum merge candidates signalling: test all the values of five_minus_max_merge_cand, i.e. 0, 1, 2, 3, 4 for CTB size of 64x64
	M. Zhou,
	Samsung

	
	
	WP
	weighted_pred_flag and/or weighted_bipred_flag are equal to 1. 
	T. Chujoh
	Technicolor

	
	
	
	various weighted prediction parameter combinations 
	T. Chujoh
	Technicolor

	
	
	mvd_l1_zero_flag
	Test mvd_l1_zero_flag
	F. Bossen
	

	
	
	temporal_mvp
	Test slice_temporal_mvp_enable_flag
	J. Xu
	

	
	
	Collocated ref idx
	Test collocated_ref_idx  (single slice or multiple slice/picture  with different reference lists.)
	
	Broadcom

	
	HL syntax
	slices, PSs
	bitstreams with stuffed extensions (vps_extension_data_flag=1, sps_extension_data_flag=1, pps_extension_flag=1, ..)
	W. Jang, M. Coban
	Microsoft,

Ericsson

LG

	
	
	dependent slice
	Check:

- dependent slices

- WPP with dependent slices

- tiles with dependent slices
	B. Bross
	

	
	
	POC
	POC increments > 1
	Qualcomm
	Microsoft, Vidyo,

Ericsson

LG

	
	
	RPS
	
	M. Coban
	

	
	
	
	
	F. Bossen
	

	
	
	
	Slice header RPS with short-term pictures
	R. Sjöberg
	

	
	
	
	Slice header RPS with short-term and long-term pictures
	R. Sjöberg
	

	
	
	
	PPS RPS with short-term pictures
	R. Sjöberg
	

	
	
	
	PPS RPS with short-term pictures and inter-RPS prediction
	R. Sjöberg
	

	
	
	
	Mix of PPS and slice header RPS with short-term pictures
	R. Sjöberg
	

	
	
	
	Mix of PPS and slice header RPS with short-and long-term pictures
	R. Sjöberg
	

	
	
	RPL
	
	M.Coban
	

	
	
	RAP
	all 6 (currently identified) RAP types
	F. Bossen
	Sharp

Qaulcomm, Microsoft, 

	
	
	HRD
	maximum number of pictures in DPB
	TBD
	Microsoft

	
	
	
	bitstream with largest possible CPB delay (maximum number of coded bits per picture but within MinCR)
	TBD
	Microsoft

	
	
	
	bumping DPB
	TBD
	Microsoft

	
	
	
	Low delay, Sub picture
	K. Kazui
	Fujutsu, Sharp, Qualcomm 

	
	Transform
	RQT
	Check all depths of inter  & intra transform tree:

QuadtreeTUMaxDepthInter       : 0..4
QuadtreeTUMaxDepthIntra       : 0..4
	B. Bross
	Motorola

	
	Quantization
	dQP
	all depths of CU and diff_cu_qp_delta_depth
	W. Wan, T. Suzuki
	

	
	
	Scaling list
	non-default scaling lists
	T. Suzuki, M. Zhou
	

	
	Other coding tools
	AMP
	Check all asymetric partition mode enable
	X. Zheng, C. Kim
	

	
	
	Transform skip
	
	J. Xu
	BBC, RIM, Ericsson, MediaTek, Canon

	
	
	I_PCM
	Functional stage: Parsing of I_PCM size information at SPS and I_PCM flag at CU.
Purpose: Check that the decoder can properly decode pcm_flag for different intra CU sizes.
Related Syntax: log2_min_pcm_luma_coding_block_size_minus3, log2_diff_max_min_pcm_luma_coding_block_size, pcm_flag.
	W. Wan, C.S. Lim, K. Chono
	

	
	
	
	Functional stage: Parsing and decoding of I_PCM CUs.
Purpose: Check that the decoder can properly decode I_PCM CUs with different PCM bit depth.
Related syntax: pcm_sample_bit_depth_luma_minus1, pcm_sample_bit_depth_chroma_minus1, pcm_flag
	W. Wan, C.S. Lim, K. Chono
	

	
	
	
	Functional stage: Decoding of I_PCM CUs with loop filter skipping.
Purpose: Check that the decoder can properly decode I_PCM CUs by skipping loop filter.
Related syntax: pcm_loop_filter_disable_flag, pcm_flag.

Note: Combination with cu_transquant_bypass_flag will be tested.
	W. Wan, C.S. Lim, K. Chono
	

	
	
	Lossless
	transquant_bypass_enable_flag on, cu_transquant_bypass_flag is set to 0 and 1 randomly at CU level

Purpose: Check that the decoder handles lossless coding.
	F. Henry
	Huawei

	
	Parallel processing tools
	Tile
	Maximum number of tiles in a random, non-uniform arrangement that changes from picture to picture, with random chosen value for loop_filter_across_tiles_enabled_flag, deblocking_filter_override_flag, slice_disable_deblocking_filter_flag, slice_loop_filter_across_slices_enabled_flag
	A. Fuldseth, M. Zhou
	Sharp, eBrisk

	
	
	
	
	
	

	
	
	WPP
	entropy_coding_sync_enabled_flag on. 

Purpose: Check that the decoder handles wavefront parallel processing

	F. Henry
	Ericsson, Mediatek, Samsung, Broadcom

	
	
	WPP and slices
	entropy_coding_sync_enabled_flag on, number of slice varies randomly between 2 and maximum number of slices permitted, each non-first slice is either regular or dependent in a random way. 
Purpose: Check that the decoder handles wavefront parallel processing and slices


	F. Henry
	

	
	
	Tile & QPP
	entry point of WPP
	Hendry
	Sharp

	
	Temporal scalability
	
	
	W. Jang
	Ericsson

	
	
	
	range of nested temporal_id's
	
	

	
	Deblocking filter
	
	various cb, cr qp_offsets
	T. Suzuki, R. Sjöberg
	

	
	
	
	various beta_offset_div2, tc_offset_div2
	T. Suzuki, R. Sjöberg
	

	
	
	
	trigger all deblocking decisions
	T.Suzuki, R. Sjöberg
	

	
	
	
	deblocking + tile, etc
	
	

	
	
	
	
	
	

	
	SAO
	
	Check all CTU sizes with max. SAO information rate.
	E. Francois
	Samsung, MediaTek, Sony, Motorola

	
	
	
	Random and extreme SAO offsets values
	E. Francois
	

	
	
	
	Random SAO merge left/up flag values
	E. Francois
	

	
	
	Slice- and component-level control
	Pictures divided into x slices / randomly enabling SAO Y and/or SAO UV per slice
	E. Francois
	

	
	
	Tile- and component-level control
	Pictures divided into x tiles / randomly enabling SAO Y and/or SAO UV per tile
	E. Francois
	

	
	Entropy coding
	
	
	
	

	
	
	Sign data hiding
	sign_data_hiding_flag on, transquant_bypass_enable_flag on, cu_transquant_bypass_flag is set to 0 and 1 randomly at CU level
Purpose: Check that the decoder handles sign data hiding with lossless coding.
	H. Henry
	RIM

	
	
	High through put binalizaion
	
	Qualcomm
	

	
	
	cabac_init_idc
	
	A. Segall
	Sharp

	
	
	Max number of bins
	
	V. Sze
	

	
	10 bit
	
	
	A. Luthra, A. Duenas
	

	Corner case bitstream
	
	
	Maximum number of slices permitted for Profile & Level combination; Each slice has unique short_term_ref_pic_set(), ref_pic_list_modification() and pred_weight_table() with maximum num_long_term_pics
	C. Fogg
	

	
	
	
	CTU size is 64x64 with no cu splits, and only one coded transform unit in the lower right 4x4 pixel corner of the CTU with delaQp signalled  (as raised by P. Kaspenberg on the JCT reflector 12-Sept-2012)
	C. Fogg
	

	
	
	
	A wide range of values for pic_crop_left_offset, pic_crop_right_offset, pic_crop_top_offset, pic_crop_bottom_offset
	C. Fogg
	

	
	
	
	inferred splits along non-CTU multiple picture borders
	
	

	
	
	
	combinations of transform_skip_enabled_flag, transquant_bypass_enable_flag, cu_transquant_bypass_flag
	
	

	
	
	
	something to test the vast universe that is: POC signalling
	
	

	
	Video resolution
	
	pic_width_in_luma_samples  = pic_height_in_luma_samples = (1 << Log2MinCbSize), with various CTU sizes.
	
	


Two volunteers for each category are desiable.
Volunteers:
· T. Suzuki (Sony)

· M. Coban (Qualcomm)

· R. Sjöberg (Ericsson)

· C. S. Lim (Panasonic)

· W. Wan (Broadcom)

· M. Zhou (TI)

· C. Fogg (Harmonic)

· S. Lei (Mediatek)

· A. Fuldseth (Cisco)

· K. McCann (Samsung)

· F. Henry (Orange)

· F. Bossen (Docomo Innovations)

· B. Bross (Fraunhofer HHI)

· J. Xu (Microsoft)
· C. Kim (Samsung)
· E. Francois (Canon)
· X. Zheng (Hi-Silicon)
· V. Sze (TI)
· K. Chono (NEC)
· T. Chujoh (Toshiba)
· J. Lainema (Nokia)
· K. Sugimoto (Mitsubishi)
· Y. -W. Huang (MediaTek)
· W. Jang (Vidyo)
· K. Kazui (Fujitsu)
· Hendry (LG)
· A. Segall (Sharp)
· A. Luthra (Motorola)
· A. Duenas (NGCodec)
]
� 	This Recommendation | International Standard includes an electronic attachment containing the conformance bitstreams identified within the text. The bitstreams can also be downloaded from the ITU-T Test Signal Database.
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