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1. Introduction

This document summarizes the open issues on conformance spec that were discussed in 9th JVT meeting in San Diego.

2. Bitstream Specifications

2.1 Performance Stress Bitstreams

· Many streams tested in bitstream exchange use some aspects in common (e.g., many are CIF or QCIF).  We should ask the contributors of the prior sequences to re-create the streams they generated, in order to get a more diverse test set while using a limited number of streams. (e.g. SDTV for Level 3 or 1080i for Level 4)
· Duplication of features in bitstreams should be allowed if those are generated by different encoder with different motion characteristics.

· Too many different features should not included in the same stream, at least if that is the only stream in which some aspects is tested. It is desirable to be able to understand what aspect of the decoder is probably deficient if some stream fails. Judgment call is needed by volunteers, editor, and organization to compromise between the goals of not having to deal with too many streams and not wanting to be unable to isolate what is being tested by any particular test.

· It should be able to loop a conformance stream to test long-term behaviour (It can be required this in the spec).

· Bitstreams must include streams to test each ‘tool’ in all the 3 profiles and it would be desirable to include streams that test ‘hard’ combinations of tools within a profile. These streams will enable complete verification of decoder conformance.
· The test bitstreams should test the decoder’s ability to handle stressful combinations allowed by the syntax in H.264. Some of these include:

a. Parsing for access unit boundaries.

b. Ability to process the maximum Mb/second for a given profile/level from Annex A where all the macroblocks are the most difficult ones to reconstruct. 

c. Ability to handle the maximum number of reference frames in DPB.

d. Combinations of macroblock types in the stream.

e. Min and max frame rate combinations as well as streams with fixed and variable frame rates.

f. Streams with discontinuities.

g. Streams with maximum parameter sets and combinations of such parameter sets within an access unit.

· The test bitstreams should also include streams with recovery point SEI, picture-timing SEI with combinations of picture-structure, trick mode SEI’s and other relevant SEI’s to test decoder behaviour. Decoders that comply to output timing must process the buffering period and picture-timing SEI messages. Decoder behaviour for other SEI messages will not be specified in this standard and may be specified by applications.
· The following is a prtial list of some bitstream suggestions:

1) One MB per slice

2) Slice with no MBs

3) Slice with suffix/prefix of skipped MBs

4) Maximum numbers of SPS's and PPS's.

5) Complex reference list reordering

6) Complex MMCO usage (maximum long-term pictures).

7) Transform precision stress

8) Maximum motion vector range

9) Maximum number of small MC partitions/sub-partitions

10) Max MV spread within a single MB

11) All MV components are odd number of 1/4 luma pixels

12) All direct mode pictures

12) Direct mode with delta-POC > 128

13) Direct mode with 1st L1 picture referencing a long-term ref pic

14) All combinations of currPic={FRM,FLD,AFRM} with 1st L1 pic={FRM,FLD,AFRM}

15) Exercise all deblocking filter descision tree points

16) Lots of PCM MBs in picture

17) MBAFF with all combinations of neighbors mb_field_decoding_flag values

18) Weighted prediction (combining 16 reference pictures with non-zero weights) plus all small MC partitions plus odd 1/4 pel MV components plus biprediction

19) Field/frame repeating via pic_struct in picture timing SEI

20) Slice refresh

21) 65-bit long ue(v) / se(v) codewords

22) All FMO types

23) CABAC testing with local compression factor << 1.0

24) Pictures consisting of slice headers with all optional syntax (ref pic reordering, MMCOs, weighted prediction) and only 1 MB (possibly a skipped MB).

25) Specification of a small picture size so that there are 16 DPB pictures and all 8x8 partitions of a MB use a different reference pictures (code as frame, field and MBAFF frame pictures).

26) CABAC slice with every other MB being PCM-coded.

27) All deblocking filter decision tree points on pictures composed of slices with 1 MB each (cross-slice deblocking enabled).

28) POC type 1 with num_ref_frames_in_pic_order_cnt_cycle==255

29) Pictures with gaps in frame_num (and gaps_in_frame_num_value_allowed_flag == 1).

30) Frame cropping test

31) Picture with 1 MB slices toggling between CABAC and CAVLC coding at each slice boundary

32) Test all intra prediction modes (luma and chroma, 4x4 and 16x16, with different values of constrained_intra_pred_flag).

33) SI and SP picture decoding

34) Slices of all types with all mb_type and sub_mb_type[i] combinations
35) Multiple "future" reference pictures for P and B (but, how many future reference pictures?)
36) All (and some) of Bs as references
37) Direct mode with the 1st L1 ref picture referring to a past picture of the current B.
38) Stress number of bits per MB

It is also recommend that member companies volunteer to generate and cross-verify these test bitstreams.
2.2 Evil Bitstreams

Evil bitstreams, containing things not likely to be found in real data but artificially created to achieve worst-case behavior, should be included in the conformance bitstreams. Broadcom and Motolora volunteer to provide some streams. 

2.3 Annex C

· Procedures must be outlined to test bitstream conformance (for encoders) and decoder conformance based on Annex C sections C.3 and C.4.
· Bitstream conformance should be limited to Type II bitstreams and this section could point to Annex C section C.3 for verification of bitstream conformance using HRD.
2.4 Missing Features

The following features are still missing in bitstreams.

· SP/SI

· Redundant picture

· Data partitioning

· Some FMO types

· Evil bitstreams

· Very long bitstreams
· Reference picture list reordering for interlace

· MMCO for interlace

· Reference picture list reordering with CABAC

· MMCO with CABAC

· Constrained Intra pred with CABAC

· PCM with CAVLC

· Loop filter parameter control

· SEI/VUI/HRD

The following features were verified once, but the stream is needed to updated.

· B-slices

· CVBS1_UBVideo_B (IBBP, Slice=300Byte (Fixed slice data size))
· CVBS1_TOSHIBA_C (PPIBBP, Direct Spatial, Non-Stored P Picture)
· CVBS2_TOSHIBA_C (PPIBBP, Direct Temporal, Non-Stored P Picture)
· CVBS3_TOSHIBA_F (PPIBBP, Direct Spatial + Temporal, Non-Stored P Picture)
· CABS1_TOSHIBA_D (PPIBBP, Direct Spatial, Non-Stored P Picture)
· CABS2_TOSHIBA_D (PPIBBP, Direct Temporal, Non-Stored P Picture)
· Weighted prediction 

· CVWP3_TOSHIBA_B (PPIBBPBBP…WP)
· CVWP4_TOSHIBA_B (PPIBBPBBP…WP)
· CAWP2_TOSHIBA_A (PPIBBP… Explicit WP)
· CAWP3_TOSHIBA_A (PPIBBP… Implicit WP)
3. Plan

3.1 Test Methodology

· Both static and dynamic test will be defined. 

· In dynamic test, display timing conformance is tested.

3.2 Bitstream Format

· It is agreed to make hashes of decoded pictures rather than full decoded data part of the conformance data set (reference software can be used to generate the full data, and the validity of that conversion can be checked with the hash). 

· The conformance streams should be Type II bitstreams, as Type I conformance is also checked for Type II bitstreams, and Type II is a good way to provide the information.

· The conformance bitstreams should be in byte-stream format, as this provides a way to encapsulate NAL units (and the NAL units can be easily extracted for testing of use in other environments).
· Bitstreams in conformance test should be limited to Type II bitstreams and this section could point to Annex C section C.3 for verification of bitstream conformance using HRD.
· Bitstreams must be included as part of the Conformance testing specifications to test decoder conformance. These bitstreams should be Type II bitstreams.
· Byte-stream NAL Unit format (as specified in Annex B of H.264) should be used for the bitstreams that will be used for decoder conformance. The bitstreams should allow testing for both output order conformance and output timing conformance. Decoder conformance should include tests for decoded pixel accuracy, decoded picture order and decoded picture timing.
3.3 Bitstream Generation

· Should we solicit copyright releases for bitstreams ? Are these really needed if someone contributes a bitstream to this standard development project ?

· It is needed to make sure that sequences that are not publicly available for such use are not used for generation of the conformance streams. The VQEG, ITU-R standard test set and PicureTel sequences are probably OK, but Akiyo and News can not be used for this purpose.
3.4 Volunteers

The following volunteers are identified in the meeting.

· Broadcom (Sherman Chen: Evil bitstreams)

· Motolora (Bob Eifrig: Evil bitstreams)

· SVA (Haiwu Zhao: TBD)

· Videotele.com (Peter Borgwardt: Long bitstreams)

· Shanghai Jade Technologies (He Ouyang: SP/SI)

In addition to this, it is needed to ask the contributors in bitstream exchange activity to re-create the streams.

3.5 FTP Site

· The conformance bitstreams will be maintained on the JVT ftp site.. 

· The bitstreams are maintained in the separate directory at the ftp site for this purpose.

4. Missing Streams
The following streams that contains important features were verified once, but some problems were reported. Those are needed to be revised.

Test bitstream #AVCBS-1 (CVBS1_UBVideo_B)

Specification:  All slices are coded as I, P or B slice. The data size of each slice is equal to 300 bytes. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B-slice

Purpose:  Check that decoder reconstructs B-slice.
Test bitstream #AVCBS-2 (CVBS1_TOSHIBA_C)

Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. Non-stored P slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B slice and non-stored P slice

Purpose:  Check that decoder handles B slice and non-stored P slice
Test bitstream #AVCBS-2 (CVBS2_TOSHIBA_C)

Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. Non-stored P slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B slice and non-stored P slice

Purpose:  Check that decoder handles B slice and non-stored P slice
Test bitstream #AVCBS-3 (CVBS3_TOSHIBA_F)

Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Both temporal and spatial direct prediction is used for direct prediction. Non-stored P slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B slice and non-stored P slice

Purpose:  Check that decoder handles B slice and non-stored P slice

Test bitstream #AVCCABS-1 (CABS1_TOSHIBA_B)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. Non-reference P slices are included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B slice with CABAC

Purpose:  Check that decoder reconstructs B-slices with CABAC.

Test bitstream #AVCCABS-2 (CABS2_TOSHIBA_B)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. Non-reference P slice is included in the stream. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Reconstruction of B slice with CABAC

Purpose:  Check that decoder reconstructs B-slices with CABAC.
Test bitstream #AVCWP-3 (CVWP3_TOSHIBA_B)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. weighted_bipred_idc is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice. 

Test bitstream #AVCWP-4 (CVWP4_TOSHIBA_B)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. weighted_bipred_idc is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice.

Test bitstream #AVCCAWP-3 (CAWP2_TOSHIBA_A)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. weighted_bipred_idc is set to 2. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice. 

Test bitstream #AVCCAWP-4 (CAWP3_TOSHIBA_A)
Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. CABAC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Spatial direct prediction is used for direct prediction. weighted_bipred_idc is set to 1. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Weighted sample prediction process for B slice

Purpose:  Check that decoder handles weighted sample prediction for B slice.

Test bitstream #AVCMA-4 (CVMAQP2_Sony_E)

Specification:  All slices are coded as I and slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. mb_qp_delta is set to non-zero value to change the quantizer scale at some MBs.  mb_adaptive_frame_field_coding is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Macroblock adaptive frame field coding
Purpose:  Check that decoder reconstructs slice with mb_adaptive_frame_field_flag=1 and with mb_qp_delta.
Test bitstream #AVCMA-5 (CVMAQP3_Sony_B)

Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. mb_qp_delta is set to non-zero value to change the quantizer scale at some MBs.  mb_adaptive_frame_field_coding is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Macroblock adaptive frame field coding
Purpose:  Check that decoder reconstructs slice with mb_adaptive_frame_field_flag=1 and with mb_qp_delta.

Test bitstream #AVCPAMA-1 (CVMAPAQP3_Sony_B)

Specification:  All slices are coded as I, P or B slice. Only one slice is contained in each picture. Both slice of a coded frame and slice of a coded filed are included in the stream. Exp-Golomb code and CAVLC parsing process is used for parsing process. pic_order_cnt_type is set to 0. Temporal direct prediction is used for direct prediction. mb_qp_delta is set to non-zero value to change the quantizer scale at some MBs.  mb_adaptive_frame_field_coding is set to 0. All NAL units are encapsulated into byte stream format specified in Annex B in ISO/IEC 14496-10|ITU-T H.264.

Functional stage:  Macroblock adaptive frame field coding and slice of a coded field.

Purpose:  Check that decoder reconstructs both slice of a coded frame with mb_adaptive_frame_field_flag=1 and slice of a coded field.
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