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Abstract
[bookmark: _GoBack]The BoG reviewed proposals related to the intra prediction and mode coding topics (CE3-related). This report includes the recommendations of the BoG for adopting or further studying of proposals. It is also suggested to revisit/present two MIP-related items in track A.

The BoG met during the following times:
· Friday 4 Oct.: 9:00-11:00, 14:00-19:45
· Saturday 5 Oct.: 11:00-13:00, 19:00-20:00
Summary of BoG recommendations and open issues:
· MIP:
· To be revisited/presented in track A:
· P0199, P0289, P0303: Problem addressed is that given a 4 × 16 or 16 × 4 MIP coded block, a subset of the matrix multiplication output with odd row indices is used, while for other MIP coded blocks all matrix rows are used. It is proposed to align the MIP matrix multiplication process by defining MipSizeId to be equal to 1 for a 4 × 16 or 16 × 4 MIP coded block.
· P0803 proposes combination of CE3-3.2, aspect of P0194, P0198, P0352, P0398, P0535 (see detailed notes in the report):
· MIP upsampling order is fixed (adopted test CE3-3.2).
· Alignment that allows all MIP-modes to be transposed.
· MIP is allowed up to 64x64 regardless of the maximum transform size.
· The number of MIP modes is 32 for sizeId=0, 16 for sizeId=1 and 12 for sizeId=2.
· Block aspect ratio restriction (<=4) is removed.
· Separate context for the first bin of the MTS-index depending on MIP.
· For further study (some potentially in core experiment, if established):
· P0136, P0625: Reduces the MIP offset table (mode, sizeId). Can be studied in combination with CE3-2 test that simplifies the MIP right shifting operation. Suggested to start from floating point models to avoid double quantization.
· P0625: Proposes to remove MIP offset table and replace offset multiplication with a shift operation. Suggested to start from floating point models to avoid double quantization.
· P0509: Proposes to right shift the MIP input samples to 8-bit values before the matrix multiplication process so that MIP matrix multiplication process can be implemented with 8-bit SIMD multiplications. Suggested to further study of SIMD implementation and benefits.
· P0560: Proposes to reduce the number of contexts for MIP mode flag, which is claimed to save line buffer storage for MIP flag. Suggested to further study in the context of potential changes to MIP this meeting.
· Intra mode coding:
· For adoption:
· P0615: Proposes to clean-up the sharing of context for cclm_mode_idx and intra_chroma_pred_mode syntax elements. It is more logical for each syntax element to have its own context.
· For further study:
· P0369, P0536: Extend MRL with non-MPM intra modes. Suggested to further study the encoder search for non-MPM MRL modes.
· Intra prediction – various topics:
· For adoption:
· P0111: Proposes cleanup to more accurately map angular modes from luma to chroma for 4:2:2 content (minor rounding changes to mode values in table).
· P0329: The proposal suggests one editorial change that removes nW = Max(nTbW,2) from the spec, which is not needed because width 1 partitions were removed last meeting (ISP simplification). The second suggestion is a simplification to also remove the nH = Max(nTbH,2) from the spec, which has the effect that planar is applied only one-dimensionally in case the block height is one.
· P0418: Proposes to modify the definition of MRL to use the same 3 lines as CCLM.  It is claimed that it aligns MRL with CCLM in terms of neighbouring pixel referencing and reduces the storage requirements for decoders. 0.04% AI loss is reported.
· P0599: Cleanup of interpolation filtering by replacing 4-tap “Gaussian” filter with the 4-tap smoothing filter obtained by convolving a linear filter with 3-tap FIR filter that has coefficients of [1, 2, 1]/4. The proposed filter coefficients are very similar to the current filter coefficients (fG in spec), but the observed frequency response issues with the current fG filter in VVC are fixed and some potential visual artifacts are claimed to be avoided.
· For further study (potentially in core experiment, if established):
· P0500: It is proposed to extend CCLM with 4 additional modes (4 reference sample positions) in addition to LM, LM_A, LM_L (1.03%/1.06% U/V gains reported with negligible encoding/decoding time change).
· Editorial: P0626
· Proposals referred to ‘Partitioning’ section 6.11 of the meeting report (track B): P0177, P0406, P0484, P0520, P0531, P0537, P0596, P0641; referred to HLS: P0510; withdrawn: P0802.
· 
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JVET-P0136 Non-CE3: MIP simplification [J.-Y. Huo, H.-X. Wang, Y. Sun, Y.-Z. Ma, F.-Z. Yang (Xidian Univ.), S. Wan (NPU), Y.-F. Yu, Y. Liu (OPPO)]
Proposed is to simplify the 2D fO table with 34 elements to a 1D table with 3 values. The experimental results are as below:
For AI configuration: 0.00%, -0.01%, and -0.01%, with 100% EncT, 100% DecT; 
For RA configuration: 0.00 %, 0.00%, and -0.02%, with 100% EncT, 100% DecT.
Method 1: p[0] modification
Benefit of method 1 is increased precision if float values are available. However, the presented result is identical. There is no result available to demonstrate the benefit (only integer values available). It is suggested to share floating point matrices for this design (HHI can share).
Method 2: fO table is reduced to 3 values (34, 23, 46)
Builds on method 1. Coding performance is reported to be similar to current fO using table (34 entries).
It is commented that fO can be combined with matrix weights resulting in 8 bit values to avoid fO. Introduction of fO allows storage of 7 bit weight values.
It is asked whether the combination is tested together with CE3-2 test that simplifies the rightshifting. 
It is suggested that also here floating point models are to be used to avoid double quantization. 

BoG recommends to further study the proposed methods by using the floating point data.

Cross-check available in JVET-P0904

JVET-P0194 CE3-related: Simplified MIP with reduced memory footprint [T. Biatek, A.K. Ramasubramonian, G. Van Der Auwera, M. Karczewicz (Qualcomm)]
This contribution proposes to reduce the MIP memory footprint by 50% with low impact on coding performance. The number of stored matrices is significantly reduced, keeping only four matrices per MipSizeId. The retained matrices are aligned to the same offset value, which enables to simplify the specification. To keep matrix diversity, it is proposed to generalize input vector transposition. In order to simplify the prediction process, the transposition information is explicitly derived from signalling which enables to remove some logic. The performance of the proposed design has been assessed on CTC, Low-QP and external datasets (Open-Images/DIV2K), showing negligible losses.

See notes for joint proposal JVET-P0803

JVET-P0198 Non-CE3: Enable MIP prediction for 64×N or N×64 blocks at maximum transform size 32 [Z. Zhang, K. Andersson, D. Saffar, R. Sjöberg, J. Ström, R. Yu (Ericsson)]
In the current VVC, the maximum transform size is configurable to be equal to 32 or 64. The MIP prediction is able to be used by a coding block when a) the block width ∕ height ratio and height ∕ width ratio is equal or less than 4; b) the block width is equal or less than the maximum transform size and the block height is equal or less than the maximum transform size. This means that when the maximum transform size is configured to be equal to 32, a coding block which has a dimension 64×64, 64×32, 64×16, 32×64 or 16×64 is not be able to be coded as a MIP predicted block.
This contribution proposes to enable the MIP prediction for 64×N and N×64 coding blocks when the maximum transform size is configured to be equal to 32, where N ranges from 16 to 64.
The simulation (non-CTC) uses VTM6.0 as the anchor software and the maximum transform size is configured to be equal to 32 (Log2MaxTbSize=5).
The proposed method has a luma BDR impact for AI/RA of -0.02%/-0.03% compared to VTM6.0 with Log2MaxTbSize=5 and decoding time impact for AI/RA of 100%/100% compared to VTM6.0 with Log2MaxTbSize=5.

See notes for joint proposal JVET-P0803

JVET-P0199 Non-CE3: Align MIP matrix multiplication process [Z. Zhang, K. Andersson, D. Saffar, R. Sjöberg, J. Ström, R. Yu (Ericsson)]
In the current version of VVC, the MIP multiplication process is different for a 4 × 16 or 16 × 4 MIP coded block and all other MIP coded blocks. Given a 4 × 16 or 16 × 4 MIP coded block, therefore, a subset of the matrix multiplication output with odd indices is used as the reduced prediction, while for all other MIP coded blocks, the entire matrix multiplication output is used as the reduced prediction.
This contribution proposes to align the MIP matrix multiplication process by defining MipSizeId to be equal to 1 for a 4 × 16 or 16 × 4 MIP coded block. The proposed method eliminates several condition checks which were required to handle different matrix multiplication process.
The proposed method has a luma BDR impact for AI/RA/LDB of 0.01%/0.01%/-0.04% compared to VTM6.0 and decoding time impact for AI/RA/LDB of 100%/100%/99% compared to VTM6.0.

Reported results are based on VTM6 matrices.
It is commented that only rows are taken out of the 7x64 matrix; 32 rows are taken. It can be implemented with a second 7x32 matrix. In current spec only 4x16, 16x4 has this case. It is claimed to be an editorial choice. There is a minor loss reported and it is commented that this issue was not identified as critical, and therefore, such modification is not needed.
However, a software coordinator comments that from software implementation perspective that it reduces the number of functions that handle such exception (SIMD, for example) and that this is an advantage. Other experts also expressed that there is an implementation advantage. 
It is also commented that from spec point of view it is also a cleanup. However, an editor suggests that the clean-up can also be done editorially by adding the separate matrix (7x32). It is suggested to review the editorial alternative.
BoG recommends revisit in track.

JVET-P0749 Crosscheck of JVET-P0199 (Non-CE3: Align MIP matrix multiplication process) [Y. Yasugi (Sharp)]

JVET-P0277 Non-CE3: LFNST restriction based on MIP [A. Kumar, S. Shrestha, B. Lee (Chosun Univ.), Y. Lee, J. Park (Humax)]
In VTM-6.0 [1], MIP [2] and LFNST [3] have been harmonized, where LFNST is allowed for MIP-modes on blocks of width  and height  if both  and  are greater than or equal to 16. Based on the luma block size, LFNST is applied on MIP luma block. In this contribution, we propose two tests to apply LFNST on MIP blocks. First, where either of height or width is 32 or both are equal to 16, which includes 4×32, 8×32, 16×16, 16×32, 32×4, 32×8, 32×16, 32×32, 32×64 and 64×32 block sizes. In the second test , we apply LFNST on blocks whose either (height and width both greater than or equal to 16) or ( maximum(height, width) greater than or equal to 32 && minimum(height, width) greater than or equal to 8), which includes 8×32, 8×64, 16×16, 16×32, 16×64, 32×8, 32×16, 32×32, 32×64, 64×8, 64×16, 64×32 and 64×64 block sizes.

It is questioned whether the encoder and decoder runtimes are accurate. The claimed benefit is better alignment with LFNST applied for non-MIP blocks (applied for larger than 4x4). For this, one additional condition is introduced. Since there is also no coding gain benefit, this alignment seems not needed.
BoG recommends no action.
Cross-check in JVET-P0873

JVET-P0289 Non-CE3: MIP simplification [Y. Yasugi, T. Ikai (Sharp)]
This contribution proposes a simplification on matrix-based intra prediction (MIP). In VVC Draft 6, the intermediate prediction size of MIP (predMip), 4x4, 4x8, 8x4 or 8x8 can be different from that of the matrix output, 4x4 or 8x8. This difference needs additional processing in matrix calculation. This contribution proposes to match the size by change MipSizeId derivation (matrix selection). Experimental results reportedly show that the proposed method shows average luma BD-rates of 0.01 %, 0.01 %, and -0.04 % for AI, RA, and LDB cases, respectively.

See also notes for JVET-P0199.
In addition, a variant is proposed of the spec text that is aligned with the combined proposal JVET-P0803. It addresses the lifting of block shape restriction and assigns sizeId 1 for 4x32, 32x4, 4x64 and 64x4.
It is commented that if P0199 and P0803 are adopted then the second variant is the best option, because it addresses all the cases.

JVET-P0303 Non-CE3: Removal of leaving out operation for 4×16 and 16×4 MIP blocks [X. Li, R.-L. Liao, Y. Chen, J. Chen, J. Luo, Y. Ye (Alibaba)]
In VVC draft 6, to predict 4x16 and 16x4 blocks coded using matrix weighted intra prediction (MIP) mode, a leaving out operation that reduces half of rows of matrices is performed. In this contribution, it is proposed to remove the leaving out operation by modifying the block classification in MIP. Specifically, 4x16 and 16x4 blocks are classified into the same set as the 8x8 blocks. It is reported that, under the CTC, the overall performance impact for {Y, U, V} is {0.01, -0.01%, 0.02%} for AI and {0.01%, 0.04%, 0.05%} for RA.

See also notes for JVET-P0199. It is identical proposal.

JVET-P0751 Crosscheck of JVET-P0303 (Non-CE3: Removal of leaving out operation for 4×16 and 16×4 MIP blocks) [Y. Yasugi (Sharp)]

JVET-P0352 Non-CE6 / Non-CE3: MIP UP TO 64x64 CU’s [K. Naser, T. Poirier, F. Le Léannec, F. Galpin (InterDigital)]
Due to the adoption of JVET- O0545, the maximum transform size changes between 64x64 and 32x32 depending on the SPS flag sps_max_luma_transform_size_64_flag. This change impacted the use of MIP, since MIP is allowed up to the maximum tranform size. That is, when ssps_max_luma_transform_size_64_flag is zero, MIP is allowed up to CU sizes 32x32. This contribution proposes to remove this restriction since it does not solve any VPDU or memory issue. In essense, MIP is applied to CU’s up to size 64x64 regardless of maximum transform size, and TU tiling is performed if CU is larger than TU. A luma gain of 0.02% and 0.03% in AI and RA configurations is reported, without additional complexity.

See notes for joint proposal JVET-P0803

JVET-P0831 Cross-check result of JVET-P0352: Non-CE6 / Non-CE3: MIP UP TO 64x64 CU’s [Z. Zhang (Ericsson)]


JVET-P0398 Non-CE3: MIP Cleanup [J. Pfaff, B. Stallenberger, M. Schäfer, P. Merkle, T. Hinz, P. Helle, H. Schwarz, D. Marpe, T. Wiegand]
In this document, several cleanups for MIP are proposed. First, it is proposed that all MIP modes, i.e. also the 0th MIP mode, can be used in a transposed way where the parity of the mode determines the transposed condition. Second, it is proposed to reduce the number of MIP modes for MipSizeId=0 from 35 to 32 and to reduce the number of MIP modes for MipSizeId =1 from 19 to 16. Thus, it is proposed to code the MIP-mode with a fixed-length code for small blocks. Third, it is proposed to remove the restriction that MIP may not be used on blocks whose aspect ratio is greater or equal to four. Additionally, it is proposed to introduce a separate context for the first bin of tu_mts_idx depending on the MIP flag. 
It is reported that the proposed method yields -0.06% BD-rate change over the VTM-6.0 in the AI configuration and -0.04% BD-rate savings over the VTM-6.0 in the RA configuration if the proposed context is not added. Here, the encoder runtime is reported to be 101% for the AI configuration and to be 100% for the RA configuration. The decoder runtime is reported to be 100% for the AI configuration and to be 99% for the RA configuration. If furthermore the proposed context is added, it is reported that the proposed method yields -0.09% BD-rate change over the VTM-6.0 in the AI configuration and -0.05% BD-rate change over the VTM-6.0 in the RA configuration. Here, the encoder runtime is reported to be 100% for the AI configuration and to be 100% for the RA configuration. The decoder runtime is reported to be 101% for the AI configuration and to be 99% for the RA configuration.
See notes for joint proposal JVET-P0803


JVET-P0832 Cross-check result of JVET-P0398: Non-CE3: MIP cleanup [Z. Zhang (Ericsson)]


JVET-P0401 CE3-related: MIP downsampling process with re-trained MIP matrix [Z. Zhang, K. Andersson, D. Saffar, R. Sjöberg, J. Ström, R. Yu (Ericsson)]
CE3-1.1 (JVET-P0064 [3]) proposed a method of Matrix based Intra Prediction (MIP) downsampling by averaging two samples from the original boundary. The reported simulation results by applying the CE3-1.1 MIP downsampling method and the VTM6.0 MIP matrix showed coding efficiency impact of AI (0.02%) RA (0.01%). We believe that the BDR penalty is due to an inconsistent downsampling process between matrix training and VTM simulation.
This contribution reports the simulation results by applying re-trained MIP matrix (MipSizeId=2). The downsampling function in MIP training has been modified to use the average of two samples from the original boundary. The simulation results have a luma BDR impact for AI/RA of -0.01%/-0.02% compared to VTM6.0 and decoding time impact for AI/RA of 100%/100%.

Related to CE3-1, which was not retained. No need to present.
JVET-P0793 Crosscheck of JVET-P0401 (CE3-related: MIP downsampling process with re-trained MIP matrix) [J. Pfaff (HHI)]

JVET-P0503 Non-CE3: Simplification of harmonization for LFNST and MIP [S. Shrestha, A. Kumar, B. Lee (Chosun Univ.), Y. Lee, J. Park (Humax)]
In VTM-6.0, lfnst_idx is signaled based on the condition of Min(lfnstWidth and lfnstheight) >= 4, (intra_mip_flag condition and Min(lfnstWidth and lfnstheight) >= 16), which implies double checking of lfnstWidth and lfnstHeight for signalling of lfnst_idx. This contribution proposes to signal lfnst_idx only when Min(lfnstWidth and lfnstHeight >=16 ) and intra_mip_flag is set to TRUE. On the other hand, lfnst_idx is not signalled when intra_mip_flag is FALSE.

BD-rate results indicate high losses. It is asked what happens if MIP is disabled. The proposal disables LFNST for all modes that are non-MIP modes. The proposal may be better suited in the CE6-related category, however, it does not seem that the change would be considered.
BoG recommends no action.

JVET-P0509 CE3-related: Simplification for MIP matrix multiplication [L. Zhao, X. Zhao, X. Li, S. Liu (Tencent)]
In current VVC Draft 6, the matrix multiplicaition in MIP prediction process is , wherein  is 7-bit unsigned matrix coefficient and  is 11-bit signed residues of reduced boundary samples (when internal bit depth is set to 10). Since the bit depth of  is greater than 8-bit, 16-bit SIMD are required for software implementation of multiplications used in MIP prediction process, which is less efficient than 8-bit multiplications. In this contribution,  is right shifted to 8-bit value before the matrix multiplication process so that MIP matrix multiplication process can be implemented with 8-bit SIMD multiplications. It is reported that the proposed method has 0.02% and 0.01% BD-rate impact for AI and RA configurations, respectively.

A question was asked whether SIMD was actually implemented. It is an analysis and SIMD was not implemented. It is commented that first shifting is needed followed by packing. What is gained on multipliers could be lost elsewhere. The benefit is not considered significant and evidence is not provided.
BoG recommends further study of SIMD implementation and benefits.

JVET-P0726 Crosscheck of JVET-P0509 (CE3-related: Simplification for MIP matrix multiplication) [Y.-W. Chen (Kwai Inc.)]

JVET-P0535 Non-CE3: Removal of block size restriction in MIP [J. Choi, J. Heo, J. Lim, S. Kim (LGE)]
This contribution proposes to remove block size restriction in matrix intra prediction (MIP). In VVC, the MIP is disabled when the difference between block width and height is greather than predetermined threshold. This contribution proposes to remove block size restriction in matrix intra prediction (MIP) so that the MIP can generally be applied as other intra coding tools and MIP flag parsing does not need to depend on block shape.
Experimental results for proposed method show -0.03% luma BD-rate change in class A1 for AI configuration.


See notes for joint proposal JVET-P0803
JVET-P0791 Crosscheck of JVET-P0535 (Non-CE3: Removal of block size restriction in MIP) [J. Pfaff (HHI)]

JVET-P0560 Non-CE3: Simplification on MIP and MPM context model [H.-J. Jhu, T.-C. Ma, X. Xiu, Y.-W. Chen, X. Wang (Kwai Inc.)]
In this contribution, two methods are proposed to reduce the number of contexts for MPM signaling and Matrix-based Intra Prediction (MIP) signaling in VVC. In the first method, the number of CABAC context modelling for planar mode flag, intra_luma_not_planar_flag, is reduced to 1. The results reportedly show that the proposed simplification incurs 0.00% and 0.00% BD-rate change for AI and RA configuration. In the second method, the number of CABAC context modelling for MIP mode flag, intra_mip_flag, is reduced to 1. The results reportedly show that the proposed simplification incurs 0.00% and 0.00% BD-rate change for AI and RA configuration.

In general, the number of contexts is not considered a concern. However, the proposal would save some line buffer storage for MIP flag. It is commented that the benefit is related to this last aspect. In the draft text, the context index derivation is saved. It is claimed that this may have benefit for 16x4 and since a change is being considered, it may be premature to remove the contexts.
BoG recommends to further study in the context of potential changes to MIP this meeting.

JVET-P0694 Cross-check of JVET-P0560: Non-CE3: Simplification on MIP and MPM context model [H. Sun, J. Li (Panasonic)]

JVET-P0625 Non-CE3: simplified MIP with power-of-two offsets [T. Biatek, A.K. Ramasubramonian, G. Van Der Auwera, M. Karczewicz (Qualcomm)] [late]
This contribution proposes to remove the offset table from MIP and replaces it with a simple derivation based on a shift operation. It enables to both simplify the specification and the prediction process as offset multiplication is replaced with a shift. Simulations show no losses on CTC and external datasets.
Aspect 1 proposed to remove offset table
Aspect 2 replace offset multiplication with a shift operation. 
It is commented that the offset table is not necessary for implementation. It is commented that it might have impact when floating point model is used. 
It is claimed that it removes mode dependency and replace with shift operation.
BoG recommendation: further study 


JVET-P0835 Cross-check result of JVET-P0625: Non-CE3: simplified MIP with power-of-two offset [Z. Zhang (Ericsson)]

JVET-P0803 Non-CE3: Combined cleanup of MIP [J. Pfaff, B. Stallenberger, M. Schäfer, P. Merkle, T. Hinz, P. Helle, H. Schwarz, D. Marpe, T. Wiegand (HHI), T. Biatek, A. K. Ramasubramonian, G. Van der Auwera, M. Karczewicz (Qualcomm), H. Liu, L. Zhang, K. Zhang, Z. Deng, J. Xu (Bytedance), J. Choi, J. Heo, J. Lim, S. Kim (LGE), K. Naser, T. Poirier, F. Le Leannec, F. Galpin (Inter Digital)] [late]
This joint proposal combines several proposals on matrix based intra prediction (MIP) that were submitted to the 16th JVET Meeting in Geneva. It proposes to adopt technologies that were proposed in the following documents: JVET-P0054, JVET-P0194, JVET-P0352, JVET-P0398 and JVET-P0535. 
The BD-rate performance of the proposed combination compared to VTM-6.0 is -0.06% / -0.1% / -0.07% (101% enc. / 101% dec.) for AI configuration and -0.03 / 0.00% / -0.01% (101% enc. / 103% dec.) for RA configuration without the additional context and -0.08% / -0.11% / -0.13% (102% enc. / 102% dec.) for AI configuration and -0.04%/-0.04%/-0.12% (102% enc. /102% dec.) for RA with the additional context.
Proposed aspects:
1. MIP is implemented with a fixed upsampling order as the test CE3-3.2 in JVET-P0054 (upsampling is first performed horizontally, then vertically).
2. All MIP-modes are allowed to be transposed and a separate transposed flag is signalled as in JVET-P0194 (only described aspect).
3. MIP is allowed up to 64x64 regardless of the maximum transform size, where TU tiling is performed for larger CUs as in JVET-P0352 and JVET-P0198.
4. The number of MIP modes is 32 for sizeId=0, 16 for sizeId=1 and 12 for sizeId=2 as in JVET-P0398.
5. The restriction of the usage on MIP to certain block shapes is removed as in JVET-P0535.
6. A separate context for the first bin of the MTS-index depending on MIP is used as in JVET-P0398 (optional).
Aspect 2: it is questioned that this is a clean-up. It is suggested by proponent and non-proponent that it is a clean-up by removing special case where transposing is not allowed.
Aspect 3: commented that the gain is minor, however, it is claimed to be a fix for this non-CTC case when the max transform size is set to 32x32
Aspect 5: does it bring gain? It is claimed that there is some gain. Restriction is removed. Matrices were retrained. JVET-P0535 reports results with current matrices, however, P0398 reports results with retrained matrices (combines aspects 4, 5, 6).
It is commented that removing restrictions on block sizes and aspect ratios results in additional validation testing, while coding gain is unclear.
It is commented that removing the conditions are reasonable by non-proponent. The benefit is that there are fewer conditions in the syntax.
The proponent comments that the runtime measurement is inaccurate.
It is commented that not all aspects may be clean-ups in the combined proposal.
Separate results are suggested to be reported for the aspects:
· Non-CTC content: combined proposal result using Ericsson data set
· Aspects 2, 4, 5: separate result available in JVET-P0398 to be reported
· Aspect 3: non-CTC conditions with max transform size restriction are reported JVET-P0352 and JVET-P0198
· Aspect 5: separate result available in JVET-P0535 to be reported
· Aspect 6: separate result available in JVET-P0398 to be reported
Additional information is requested on additional block sizes that are included (what is currently in draft spec and what are additional shapes and it is requested to explain benefits of additional shapes), binarization.
BoG recommends revisit in main track.

Cross-check is not registered yet (RWTH Aachen)

Mode coding
JVET-P0150 CE3-related: Simplification of reference luma intra prediction mode derivation [Z.-Y. Lin, T.-D. Chuang, C.-Y. Chen, C.-W. Hsu, Y.-W. Huang, S.-M. Lei (MediaTek)]
In VVC Draft 6, the special settings for the reference luma intra prediction modes are not unified, and many checks are required to set the reference luma intra prediction mode. In this contribution, simplified reference luma intra prediction mode derivation is proposed. In the beginning of each coding tree unit (CTU), stored luma intra prediction modes of luma blocks are initialized to DC. If a luma block is coded with combined inter and intra prediction (CIIP), intra prediction without matrix-based intra prediction (MIP), or block-wise differential pulse code modulation (BDPCM), its stored luma intra prediction mode is updated to planar, the luma intra prediction mode of the luma block, and vertical/horizontal according to the BDPCM index, respectively. In the reference luma intra prediction mode derivation, if the reference luma block is available, its stored luma intra prediction mode is used, and only block availability checks are required. It is reported that the proposed method results in 0.00%/-0.08%/-0.07%, 0.00%/-0.10%/-0.13% and -0.03%/0.04%/0.14% Y/Cb/Cr BD-rates with negligible runtime changes for VTM6.0-AI, VTM6.0-RA and VTM6.0-LB, respectively.

It is commented that there is no problem with the design, which was discussed during last meeting. It is claimed that the benefit of the proposal is that conditions are reduced, for example, in dual tree the DM chroma mode does not need to check MIP, IBC, palette, … The proposal initializes modes as DC. It is commented that for MIP the number of conditions is the same (for luma it seems to be editorial change, while for chroma there is no harm). For CIIP, the mode is initialized as planar. 
Editor comments that it adds work, but that only a few lines are removed. However, it is claimed by the proponent that condition is saved. Overall, the benefit is considered very minor for the change.
BoG recommends no action.

JVET-P0768 Crosscheck of JVET-P0150 (CE3-related: Simplification of reference luma intra prediction mode derivation) [Y.-W. Chen (Kwai)]

JVET-P0208 Non CE3: Intra mode coding of non-MPM modes [S. Blasi, A. Seixas Dias, G. Kulupana (BBC)]
In the latest VVC draft specification, the process of decoding a mode that is not in the MPM list depends on the computation of the MPM list, and sorting of the MPM modes. This contribution proposes to remove this dependency, allowing the process of decoding modes that are not in the MPM list to be performed with no need to evaluate the MPM list and no additional sorting or comparison operations. An average luma BD-rate of 0.05% is reported for the AI configuration, and an average luma BD-rate of 0.03% is reported for the RA configuration, with no impact on the encoding and decoding time.

It was commented that the sorting can be efficiently implemented. In addition, the loss seems not minor and the benefit is not clear. Hardware experts had also expressed that there is no issue with the current design.
BoG recommends no action.

JVET-P0294 Non-CE3: Simplification of MPM derivation [D. Gwon, H. Han, H. Choi (HNU), H. Lee, J. Kang (ETRI)]
This contribution proposes simplification methods for the intra MPM derivation process. The VVC WD 6 [1] has 7 categories of MPM lists based on intra modes of the left and above neighboring blocks. However, MPM lists constructed in two categories are identical. Therefore, one of the two categories is not needed. The first proposed clean-up method unifies the two categories into one category, which provides the coding efficiency 0.00% and 0.00% BD-rate in AI and RA configuration, respectively. At the last meeting, the number of MPM derivation categories increased from 5 to 7 with minor gain. Two additional conditions should also be checked to derive a MPM list at the worst case. To simplify the MPM derivation, the second proposed method reduces the number of categories of MPM lists from 7 to 5. It has the coding performance of 0.02% and 0.01% BD-rate in AI and RA configuration, respectively. The third proposed method harmonizes the first and second methods. This harmonized method has 4 categories of MPM lists and the coding performance of 0.02% and 0.01% BD-rate in AI and RA configuration, respectively.

Method 1: unifies 2 categories that generate same MPMs (editorial)
Method 2: reduces categories from 7 to 5 (worst case checks 4 conditions); AI loss is 0.02% (0.03% for class A2); 0.01% loss for RA (0.03% for class A2)
Method 3: method 1 and 2 harmonized 
It is commented that BasketballDrill is the sequence that benefits most from the angular related cases in the MPM construction. From the results, the loss is largest for this sequence (0.07% RA). Therefore, it is not advisable to make the method 2 change. The design is also not considered to have implementation issues.
It is commented about the editorial method 1 that the spec text is written according to the HEVC style concept and kept this way.
BoG recommends no action.

JVET-P0822 Cross-check of JVET-P0294 (Non-CE3: Simplification of MPM derivation) [K. Choi (Samsung)]


JVET-P0318 Non-CE3: Context reduction for intra_luma_not_planar_flag [D. Park, Y.-U. Yoon, J. Do, J.-G. Kim (KAU), J. Lee, J. Kang (ETRI)]
The syntax element of intra_luma_not_planar_flag is coded in regular mode with two context models based on the value of the parsed intra_subpartitions_mode_flag. This contribution proposes a simplified regular coding method of a planar flag to reduce the number of context models with no dependency between ISP flag and planar flag. It also reduces memory of the context for the planar mode flag. The experimental results show 0.00% and 0.00% luma BD-rate performance for AI and RA, respectively.

The number of contexts is not considered a critical issue to be simplified. The proposal is identical to aspect 1 of JVET-P0560. BoG recommends no action.

JVET-P0780 Crosscheck of JVET-P0318 (Non-CE3: Context reduction for intra_luma_not_planar_flag) [M. Ikeda (Sony)]


JVET-P0355 Non CE3: Simplified coding of chroma intra modes [S. Blasi, A. Seixas Dias, G. Kulupana (BBC)]
In current VVC for non-CCLM chroma modes, the DM is available and 4 signalled modes from a candidate list. The proposal asserts that 2 explicit modes are rarely used. HOR and VER modes are removed. The results are 0.00%/0.67%/0.73% BD-rate in AI, 0.00%/0.40%/0.36% in RA.
It is commented that it is a design choice to have 4 explicit basic chroma modes available to the encoder (cfr. Marrakech meeting). It is asked what the loss is if CCLM is disabled. It will likely be significantly larger.
An encoder runtime reduction of 4% is measured. The loss/runtime trade-off seems reasonable, however, the loss if CCLM is disabled needs to be examined.
What is the loss if encoder does not search H/V chroma modes? Losses are larger, however, if results are compared side by side, the difference is not very large. It seems that the encoder-only change would have equivalent result.
BoG recommends no action.
JVET-P0633 Crosscheck of JVET-P0355 (Non CE3: Simplified coding of chroma intra modes) [?? (??)]

JVET-P0358 Non-CE3: Improved intra mode coding simplified [G. Rath, F. Galpin, F. Urban (InterDigital)]
In this contribution, a simplification of the improved MPM generation in VTM 6.0 is proposed. It is proposed to keep all the design features the same but to simplify the candidate selection in the case when the prediction modes of the above and left neighboring blocks are both directional and unequal. In the first test, one conditional check is removed without losing any generality. In the second test, the remaining two checks are merged in a way to produce less number of checks for more likely selection paths.  It is reported that the proposed method yields 0% coding loss in AI over VTM 6.0 with 100% encoding and 99% decoding time, and that it yields 0% coding loss in RA over VTM 6.0 with 98% encoding and 94% decoding time.

In the worst case one check is removed. In the spec 8 lines are removed, 1 line is added. However, it is observed that the loss in class A2 is 0.03% (RA; DaylightRoad), while on average 0.00% for RA.
However, the design is not considered to have implementation issues. The suggested simplification is very minor.
BoG recommends no action.
JVET-P0777 Crosscheck of JVET-P0358 (Non-CE3: Improved intra mode coding simplified) [J. Choi (LGE)]

JVET-P0369 Non-CE3: MPM flag signaling with MRL [G. Rath, F. Galpin, F. Le Léannec (InterDigital)]
In this contribution, a homogenization of the intra mode coding is proposed. The homogenization refers to the encoding of the MPM flag.  In VTM 6.0, when the intra prediction of a CU is based on higher order reference lines, the MPM flag is not encoded as the prediction mode is constrained to belong to the MPM list. In this contribution, it is proposed to keep the flexibility on the non-MPM candidate for MRL mode. It is reported that the proposed method yields 0% coding loss in AI over VTM-6.0, with 100% encoding and 100% decoding time and that it yields 0% coding loss in RA over VTM-6.0, with 98% encoding and 92% decoding time.

It is reported that the encoder is given more flexibility, however, the VTM encoder is not modified to take advantage of the extra modes.
Proposal P0536 is also proposing to extend MRL with non-MPM intra modes.
It is claimed that this is an alignment across intra tools, such as ISP, etc.
It is commented that in a previous meeting the benefit of additional non-MPM modes was unclear for MRL lines.
There is hesitation to enable unproven flexibility (encoder unchanged). Last meeting the same was proposed and not retained.
It is commented that for MRL 5 MPM modes are enabled (planar missing). MPM flag is added.
BoG recommends to further study the encoder search for non-MPM MRL modes.

JVET-P0685	Crosscheck of JVET-P0369 (Non-CE3: MPM flag signaling with MRL) [J. Yao (Fujitsu)]

JVET-P0536 Non-CE3: MRL with non-MPM intra modes [J. Choi, J. Heo, J. Lim, S. Kim (LGE)]
Proposal is similar to JVET-P0369. Encoder search was modified, but RA Bd-rate reported is minor (-0.01%), 0.01% BD-rate in AI.
See notes for JVET-P0369.

JVET-P0787 Crosscheck of JVET-P0536 (Non-CE3: MRL with non-MPM intra modes) [F. Urban (InterDigital)]


JVET-P0615 Non-CE3: Intra chroma mode coding cleanup [B. Ray, G. Van der Auwera, M. Karczewicz (Qualcomm)]
Proposes to modify coding of intra chroma mode.
Three cases are considered. In the first case the first bin of cclm_mode_idx is bypass instead of context-coded (AI 0.01% RA 0.01%). In the second second, the initial probability of intra_chroma_pred_mode (which in draft 6 is shared with cclm_mode_idx) is retrained (AI 0.01% RA 0.00%). In the third case, an additional context is used for the first bin of cclm_mode_idx (AI -0.01% RA -0.01%).
It was remarked that for class A1 there is some bit shifting for cases 1 and 2 (e.g., 0.06% Y -0.51% U -0.37% V for case 1).
Multiple parties expressed support for case 3. Recommended to adopt case 3. Reason: clean up. It seems quite illogical to use a same context for two very different syntax elements. It is more logical for each syntax element to have its own context.
JVET-P0790 Crosscheck of JVET-P0615 (Non-CE3: Intra chroma mode coding cleanup) [S. Blasi (BBC)]


JVET-P0638 CE3-related: Adaptive coding subset for intra mode [M. Bhat, D. Gommelet, J.-M. Thiesse, D. Nicholson (VITEC)] [late] [miss]
This contribution introduces an additional flexibility capacity at the encoder level. This proposal tries to optimize the coding cost of specific parameters in case of underuse of the full standard capacity. Two scenarios are considered: underuse due to specific content at a given encoding point and desired underuse of modes due to a specific encoder implementation. While several mechanisms are already available to handle these underuses in previous standards and in current VVC draft, including high level flags and CABAC probability update, it is asserted that higher flexibility might bring a better trade-off for encoder design. The contribution proposes a subset signalization of intra coding modes at Slice level. The low level normative changes are limited to avoid parsing of 0 to 3 bypass bits for the syntax element intra_luma_mpm_remainder depending on the decimation factor signalized at high level.  Sub-set signaling by decimation of intra angular candidates depending on block size is evaluated in the contribution and compared to similar sub-set implemented with encoder-only modifications. Proposed normative ACS allows dividing the loss by two in RA, ended with a loss of XX%.

It is asserted that the suggested signalled adaptive coding subset parameters can be applied to create subsets of SAO offsets, intra modes, merge candidates, SAO EO class, … For intra modes, 4 mode sets are suggested.
Target is encoder complexity reduction, not coding gain. The VTM encoder has same number of intra RD tests for each subset.
Partial results are reported. The available BD-rate data shows significant losses. Compared with encoder-only solution, the partial BD-rate results show some gains, for example -0.22% for class C (AI). Runtimes are similar to the anchor.
It is commented that the document was uploaded very late with partial results. There is no cross-check available.
One expert comments that any encoder can make use of the proposed functionality.
The question is asked how it affects the MPM list construction. The nearest mode is selected if the mode is disabled. This way two modes could be identical in the MPM lists. This would need to be verified. The spec text also is missing these changes.
BoG recommends no action.

Local dual tree
The proposals in this section are relocated to the ‘Partitioning’ section 6.11 of the meeting report.
JVET-P0406 Non-CE3: Generalization of SCIPU for different YUV formats [L. Pham Van, G. Van der Auwera, V. Seregin, H. Huang, A. K. Ramasubramonian, M. Karczewicz (Qualcomm)]
JVET-P0701 Crosscheck of JVET-P0406 (Non-CE3: Generalization of SCIPU for different YUV formats) [Z. Deng (Bytedance)]
JVET-P0484 Non-CE3: Signalling unification of prediction mode and SCIPU mode [L. Pham Van, G. Van der Auwera, A. K. Ramasubramonian, H. Huang, V. Seregin, M. Karczewicz (Qualcomm)]
JVET-P0520 Non-CE3: Spec fix for the smallest chroma intra prediction unit (SCIPU) [Y.-W. Chen, X. Xiu, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
JVET-P0531 Non-CE3: Removal of 2×N chroma intra blocks [Z. Deng, L. Zhang, K. Zhang, H. Liu, Y. Wang (Bytedance)]
JVET-P0805 Crosscheck of JVET-P0531 (Non-CE3: Removal of 2×N chroma intra blocks) [L. Pham Van, G. Van der Auwera (Qualcomm)]
JVET-P0537 Non-CE3: Cleanups on local dual tree for non-4:2:0 chroma formats [Z. Deng, J. Xu, L. Zhang, K. Zhang, H. Liu, Y. Wang (Bytedance)]
JVET-P0596 Non-CE3: Removal of chroma 2xN blocks in CIIP mode [L. Pham Van, G. Van der Auwera, A. K. Ramasubramonian, T Hsieh, V. Seregin, M. Karczewicz (Qualcomm)] [late]
JVET-P0641 Non-CE3: Combination of JVET-P0596 and JVET-P0531 on removal of 2xN chroma intra blocks [L. Pham Van, G. Van der Auwera, T. Hsieh, A. K. Ramasubramonian, V. Seregin, M. Karczewicz (Qualcomm), Z. Deng, L. Zhang, K. Zhang, H. Liu, Y. Wang (Bytedance)] [late]
JVET-P0778 Crosscheck of JVET-P0641 (Non-CE3: Combination of JVET-P0596 and JVET-P0531 on removal of 2xN chroma intra blocks) [J. Choi (LGE)]


Various intra prediction topics
JVET-P0111 CE3-related: Chroma intra prediction mode mapping for 4:2:2 format [B. Wang, S. Esenlik, A. M. Kotra, H. Gao, E. Alshina (Huawei)]
This contribution proposes a bug fix on chroma intra mode mapping for 4:2:2 chroma format in the current VVC draft specification. Compared to luma component, the chroma samples are subsampled by half in horizontal direction under 4:2:2 chroma format. As a result, the chroma intra mode needs to be mapped to a new one according to the halved distance in horizontal direction. In current VVC draft specification, some of the mapped angular modes are not accurate. This contribution fixes these inaccurate mapped modes. Compared to VTM6.0, simulation results shows the bug-fixed version achieves consistent coding gain.
Simulation results with 4:2:2 sequences are reported. BD-rates are -0.03% (AI), -0.01% (RA) on average.
It is commented that the BD-rate benefit is minor. 
It may be considered a cleanup of some table values (18 values out of 67 are modified +/-1).
It is asked where the minor luma gain is coming from. This may be caused by RD decision.
BoG recommends adoption (cleanup to more accurately map angular modes from luma to chroma for 4:2:2 content).

JVET-P0177 Non-CE3: On Constraint of CCLM and CST [C.-W. Kuo, J. Li, C.S. Lim (Panasonic)]
To prevent the CCLM latency issue when CST is on, a CCLM enabling constraint is applied in VVC Draft 6. However, it allows CCLM when luma VPDU is not split while chroma VPDU is split. It is proposed to disallow this case, to reduce hardware complexity for supporting luma subpart processing.
Simulation results are summarized as follows.
	
	All Intra
	Random Access
	Low Delay

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Remove luma subpart processing
	0.00%
	0.12%
	0.07%
	0.01%
	0.08%
	0.07%
	-0.02%
	-0.05%
	0.16%



It is asked whether last meeting when the CCLM latency issue was solved, some case was overlooked. This does not appear to be the case. The proposed problem (64x64 luma, split chroma) was assumed to be ok with hardware experts. It is commented that the architecture already processes large blocks in smaller parts. There may be an issue with MIP upsampling stage and subpart processing.
BoG recommends that the proposal may need to be reassigned to the proposal section related to partitioning to receive additional feedback from hardware experts.
JVET-P0649 Crosscheck of JVET-P0177 (Non-CE3: On Constraint of CCLM and CST) [T.-S. Chang (Alibaba)]


JVET-P0265 CE3-related: CCLM with unified filter shape [D.-Y. Kim (Chips&Media), S.-C. Lim, J. Lee, J. Kang, H. Lee (ETRI)]
At the previous Gothenburg meeting, JVET-O0343 proposed a CCLM simplification method in both H/W and S/W implementation-wise. In JVET-O0343, unavailable neighbouring samples are substituted by available sample values using reference sample construction process, so that it is able to reduce conditional branches and unify down-sampling filter shapes. In this contribution, the complexity analysis on the additional operation by the reference sample construction process and the number of down-sampling filter shapes to be used are provided to compare the current CCLM with the proposed CCLM. The proposed CCLM is implemented on top of VTM-6.0 and shows 0.01%/0.03%/0.06% and 0.01%/0.13%/0.14% BD-rate impact on Y/Cb/Cr components for AI and RA cases, respectively.

It is asked whether luma padding is needed in dual tree case for chroma CCLM. This is not needed in this case. In single tree, how many lines need to be padded for luma? One line only. In the proposed method 3 luma lines need to be padded. It is commented that the proposed method is not a simplification. There is also some coding loss reported. Last meeting the decision was no action and no CE test. What is different in the current proposal? There is no difference, only some complexity analysis.
It is also commented that removing filters that were designed for other chroma sampling formats is not desirable. No results are provided.
BoG recommends no action.
JVET-P0812 Crosscheck of JVET-P0265 (CE3-related: CCLM with unified filter shape) [T. Toma, K. Abe (Panasonic)]
JVET-O0297 Non-CE3: On CCLM neighboring sample [M. Ikeda, Y. Yagasaki, T. Suzuki (Sony)]
This contribution document proposes two aspects on CCLM neighboring sample derivation. The first one is a simplification to harmonize neighboring sample derivation and four sample selection, and the other one is for coding efficiency improvement by increasing sample points to compensate CCLM coding drops between VTM5 and VTM6.
The proposed method 1 reportedly shows 0.01% / 0.06% / 0.06% at AI and 0.01% / 0.10% / 0.10% at RA for Y/U/V over VTM-6.0, respectively. The proposed method 2 on top of the method 1 reported shows
-0.10% / -0.56% / -0.54% at AI and -0.09% / -0.53% / -0.58% at RA for Y/U/V over VTM-6.0, respectively.

It is asked whether the shown examples of 8x8 blocks and various availabilities represent real cases. Not very clear. It may actually be an inefficient implementation issue in the software (not bug). Some of the drawn pixels in the figures are not accessed. A normative change may not be required. It is commented that the proposed method 1 is not needed.
Method 2 proposes to double the number of CCLM reference samples from 4 to 8. Improved coding performance is reported (-0.1% in RA). How many comparisons are required? Worst case scenario (4x4) was removed. This is change from last meeting. It is commented that hardware experts wanted the same number of reference samples per block size when current VVC method was adopted. The method 2 is block size dependent (4 points or 8 points).
BoG recommends no action.

JVET-P0763 Cross-check of JVET-P0297 (Non-CE3: On CCLM neighboring sample) [S.-C. Lim, H. Lee, J. Lee, J. Kang (ETRI)]

JVET-P0302 Non-CE3: PDPC without clipping [A. Filippov, V. Rufitskiy (Huawei)]
It is proposed to further simplify position dependent prediction combination (PDPC) by completely removing clipping operation for every intra prediction mode that PDPC is applied to. Over VTM-6.0, this modification reportedly shows the overall results of 0.00% (Y), 0.01% (U), -0.01% (V) for AI configuration and 0.00% (Y), 0.02% (U), -0.02% (V) for RA configuration. Both encoding and decoding time values are appr. 100% for AI and RA configurations.

Only PDPC for horizontal and vertical modes require clipping in current VTM. It is asserted by the proponent that in HW the prediction samples are not stored and clipping is applied after adding the residual. It is claimed that in case of zero residue the clipping would be used in this case. It is claimed that there is redundant clipping currently.
It is commented by a software coordinator that such clipping is also done in HEVC and that the hor/ver modes are not in the real critical path. They are extensions of HEVC and this clipping is not an issue there. In SW storing 9 bits instead of 8 bits makes a difference. Clipping is insignificant operation in SW. In the current spec, the bitdepth is kept in several locations already. This would deviate from this design.
It is commented that the problem with the existing design is not clear and that the hor/ver are the simplest intra modes anyway.
BoG recommends no action.
JVET-P0782 Crosscheck of JVET-P0302 (Non-CE3: PDPC without clipping) [Y. Morigami, M. Ikeda (Sony)]

JVET-P0329 CE3-related: Simplification of Planar intra prediction [B. Wang, S. Esenlik, A. M. Kotra, H. Gao, E. Alshina (Huawei)]
In VVC draft Specification, a clipping operation is applied for the width and height in intra planar prediction. It is asserted that the clipping operation is not necessary and can be removed. Compared to VTM6.0, Simulation results show negligible coding performance change, with 0.01% and 0.00% for all intra and random access configuration, respectively.

The proposal suggests one editorial change that removes nW = Max(nTbW,2) from the spec, which is not needed because width 1 partitions were removed last meeting (ISP simplification).
The second suggestion is to also remove the nH = Max(nTbH,2) from the spec, which has the effect that planar is applied only one-dimensionally in case the block height is one.
It is commented by a software coordinator and editor that it is interesting to have this simplification.
BoG recommends adoption of this simplification.
JVET-P0840 Cross-check of JVET-P0329 (CE3-related: Simplification of Planar intra prediction) [M. G. Sarwer (Alibaba)]

JVET-P0374 Non-CE3: One directional Intra planar mode [H. Yang, Y. He (InterDigital)]
The current Intra planar mode is essentially an equally weighted combination of both the horizontal and the vertical prediction components. We propose that for coding blocks with large aspect ratio (i.e. ≥ 4), only one direction of either the horizontal or the vertical prediction component is used in Intra planar mode. Simulation result shows +0.04%/+0.04%/+0.02% Y BD-rate change for AI/RA/LDB, with similar coding time.

It is commented that the loss is rather significant and that gain of planar may be reduced too much. Potentially, additional logic is needed to implement three ‘planar’ modes. The worst case remains the same.
BoG recommends no action.

JVET-P0716 Crosscheck of JVET-P0374: Non-CE3: One directional Intra planar mode [Y.-H. Chao (Qualcomm)]

JVET-P0418 Non-CE3: Cleanup of MRLP Line Storage [T. Hellman, M. Zhou, B. Heng (Broadcom)]
The Multi-Line Reference (MLR) Intra prediction mode in VVC requires the storage of 3 neighboring luma reference lines with a CTU to generate predictions.  The Cross-Component Linear Model (CCLM) tool also requires 3 neighboring luma reference lines for its downsampling filters.  This contribution proposes to modify the definition of MLR to use the same 3 lines as CCLM.  It claims that this change aligns MLR with CCLM in terms of neighboring pixel referencing and reduces the storage requirements for decoders.  Reported VTM-6.0 test results show a 0.01% RA coding loss from this change.  

AI BD-rate is 0.04%. Benefit is one less line to be stored and number of lines is aligned with CCLM tool. At top of the CTU both tools use single line.
It is commented by non-proponent that this simplification is good to have and that the current design that skips one line is strange. The proposal cleans up and simplifies the MRL line usage.
BoG recommends adoption.
Cross-check in JVET-P0980.

JVET-P0500 Non-CE3: Multiple reference sample set for CCLM [P.-H. Lin, C.-Y. Teng (Foxconn)]
This contribution proposes a multiple reference set method for CCLM. The proposed method increases the performance of the chroma components. The simulation result reports -1.03/-1.06 gains on the U/V components with negligible encoding/decoding time change compared with VTM6.0.

4 reference sample positions (modes) are available in addition to LM, LM_A, LM_L.
Number of full RDO checks is not increased (SADT checks are increased). It is asked how the additional modes are coded: TB, first bin is context-coded (shared with regular mode as in VTM6). It is commented that the adopted chroma mode change that splits the shared context can work together.
It is commented by non-proponents that the chroma gain seems interesting. There is interest to study this method in a core experiment.
BoG recommends studying the method in a core experiment.

JVET-P0718 Crosscheck of JVET-P0500 (Non-CE3: Multiple reference sample set for CCLM) [H.-J. Jhu (Kwai Inc.)]

JVET-P0507 Non-CE3: ISP simplifications [L. Zhao, X. Li, X. Zhao, S. Liu (Tencent)]
[bookmark: _Hlk531642264]In VVC Draft 6, two partitioning methods are employed, which are CU partitioning and ISP. It is reported that they may lead to same partitions, which introduces redundancy. In this contribution, two methods are proposed. The first method only allows ISP mode for a block when current multi-type tree depth plus 2 is larger than the maximum allowed multi-type tree depth, or width or height of current CU is smaller than 16. The second method allows ISP mode only when width or height of current CU is smaller than 16, wherein ISP will generate sub-partitions with width or height smaller than 4. It is reported that the first method achieves 0.02% and 0.01% luma BD-rate changes with 98% and 100% encoding time for AI and RA configurations, respectively, and the second method achieves 0.04% and 0.03% luma BD-rate changes with 98% and 100% encoding time for AI and RA configurations, respectively.

It is commented that the ISP partitions share the same modes, which is different from regular blocks. In addition, the chroma is not split by ISP, therefore, this is also different from regular blocks. The signalling is also different and depending on RD, one may be more efficient than the other. It is commented that it is beneficial to have several options. About 10% of the ISP gain would be removed by the proposal. It is commented that the loss is too large especially class A2 in AI (0.04%).
BoG recommends no action.
JVET-P0725 Crosscheck of JVET-P0507 (Non-CE3: ISP simplifications) [Y.-W. Chen (Kwai Inc.)]

JVET-P0510 Non-CE3/AHG8: On picture size restriction [L. Zhao, X. Zhao, X. Li, S. Liu (Tencent)]
Requested to discuss in HLS.

JVET-P0511 Non-CE3: ISP extension to avoid small Chroma intra blocks [L. Zhao, X. Li, X. Zhao, S. Liu (Tencent)]
In VVC Draft 6, Small Chroma Intra Prediction Unit (SCIPU) has been adopted, which avoids 2x2, 2x4, and 4x2 small chroma intra blocks in single tree. However, it creates a local dual tree in single tree. It is reported that it needed a lot of software and spec text changes. In this contribution, an alternative method to avoid small chroma intra blocks is proposed, which needs less software and spec text changes. It includes two steps. In the first step, 4x4, 4x8, and 8x4 intra CU is disallowed in single tree so that 2x2, 2x4, and 4x2 chroma intra CBs is avoided. In the second step, ISP is extended to support binary tree split (BT) for 8x8, 4x16, and 16x4 CUs, and one flag is added to indicate whether current luma CU is split into 2 partitions or 4 partitions. Same as ISP in VTM-6, the extended ISP is only applied to luma component. It is reported that the proposed method achieves 0.01% and 0.09% luma BD-rate changes for AI and RA configurations, respectively.

It is commented that it seems more related to the partitioning topic and the proposal may be relocated to that section. 
It is further commented that the RA loss of 0.09% is significant. The proposal introduces the PU concept and extends ISP to support BT for 8x8, 4x16, 16x4, etc.
It is commented that last meeting the SCIPU concept was adopted and the proposal would replace the concept. The measured loss seems due to less flexibility in the proposed method. Coding performance of single tree is missing and it is commented that given the RA loss that the AI single tree loss will be significant.
An editor comments that SCIPU was integrated and bug fixed and that, while it would have been nice to have more alternatives last meeting, that it is too much of a burden to change the design.
BoG recommends no action.
JVET-P0548 Non-CE3: Removal of MRL restriction [J. Heo, H. Jang, J. Choi, J. Lim, S. Kim (LGE)]
This contribution removes the MRL restriction at the CTU boundary, and neighboring block availability is simply set to false. The removal of the MRL restriction reportedly simplifies the MRL syntax signaling and harmonizes it with intra coding process. The proposed method provides the coding performance -0.01% and 0.00% BD-rate in AI and RA configuration, respectively without increasing the complexity of encoding and decoding. 

It is commented that one condition is removed (CTU boundary checking) and substituted by checking availability checks and padding. The decoder would need to do availability checks for the additional lines that may be indexed by MRL.
The proponent claims that the proposal is a harmonization with other intra prediction.
It is commented that the proposed difference is minor.
BoG recommend no action.

JVET-P0549 Non-CE3: Interpolation filter selection for chroma intra prediction [J. Heo, J. Choi, H. Jang, J. Lim, S. Kim (LGE)]
This contribution suggests unified interpolation filter usage between luma and chroma intra prediction. Specifically, the 4-tap DCT-IF interpolation filter, which has been used for luma intra prediction, is applied to directional chroma intra modes. The proposed method provides the coding performance 0.00% / -0.16% / -0.11% and 0.00% / -0.20% / -0/19 % BD-rate in AI and RA configuration, respectively. Encoding and decoding run-times are unaffected.

It is commented that the DCT-IF is a rather sharp filter while the linear interpolation filter is rather smooth and that for chroma the smoother one is preferable.
The proposed method increases complexity because a 4-tap filter is used, which increases number of multiplications, fetching of samples, etc. The measured chroma BD-rate change is rather minor.
BoG recommends no action.

JVET-P0772 Crosscheck of JVET-P0549 (Non-CE3 : Interpolation filter selection for chroma intra prediction) [Y.-W. Chen (Kwai)]

JVET-P0550 Non-CE3: Cleanup of intra reference sample filter selection [J. Heo, J. Choi, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
This contribution simplifies intra reference sample filter; one reference sample filter and two interpolation filters (Gaussian and DCT-IF) selection process. In Test 1, the only interpolation filter is selected based on the block size. Test 1 provides the coding performance 0.03% and 0.01% BD-rate in AI and RA configuration, respectively. In Test 2, both the reference sample filter and the interpolation filter are derived according to the block size. Test 2 provides the coding performance 0.03% and 0.01% BD-rate in AI and RA configuration, respectively. Encoding and decoding run-times are unaffected.

While reviewing the modified spec text, a bug in a modified condition was identified.
It is commented that the proposal is not a significant simplification (replacing logic with minor simplified logic) while there is some loss in AI reported.
BoG recommends no action.

JVET-P0773 Crosscheck of JVET-P0550 (Non-CE3 : Cleanup of intra reference sample filter selection) [Y.-W. Chen (Kwai)]

JVET-P0599 Non-CE3: Cleanup of interpolation filtering for intra prediction [A. Filippov, V. Rufitskiy (Huawei)]
This document presents a cleanup of interpolation filtering process by replacing 4-tap “Gaussian” filter with a 4-tap smoothing filter obtained by convolving a linear filter with 3-tap FIR filter that has coefficients of [1, 2, 1]/4. Over VTM-6.0, this modification reportedly shows the overall results of 0.00% (Y), -0.02% (U), -0.01% (V) for AI configuration and -0.02% (Y), 0.07% (U), -0.01% (V) for RA configuration. Both encoding and decoding time values are kept appr. 100% for AI and RA configurations.

It is claimed by the proponent that the coefficients of the proposed filter coefficients are very similar to the current filter coefficients (fG in spec), but the observed frequency response issues with the current fG filter in VVC are fixed and some potential visual artifacts are avoided. The proponent also provided screenshots captured from decoded sequences.
It is questioned whether the visual artifact is significant.
It is commented by a non-proponent that the proposed cleanup of the fG interpolation filter is good to have and there is some minor gain.
BoG recommends adoption of JVET-P0599-v3 (cleanup).
JVET-P0788 Crosscheck of JVET-P0599 (Non-CE3: Cleanup of interpolation filtering for intra prediction) [S. Blasi, (BBC)]

JVET-P0626 Non-CE3: Cleanup of reference sample padding for intra prediction [A. Filippov, V. Rufitskiy (Huawei)] [late]
The number of padded reference samples is reduced for the case when the angular parameter has a positive sign. This reduces the number of padding operations by one for the intra prediction modes with indices that are greater than 50 (VER_IDX) or smaller than 18 (HOR_IDX). In fact, this change is purely editorial and does not affect compression performance.

The proposed fix of the draft spec text is in document JVET-P0626-v1.
BoG recommendation: editorial decision
JVET-P0781 Crosscheck of JVET-P0626 (Non-CE3: Cleanup of reference sample padding for intra prediction) [Y. Morigami, M. Ikeda (Sony)]

JVET-P0802 Non-CE3: PDPC spec and software mismatch [H. Yang, Y. He, H. Li (InterDigital)] [late]
Withdrawn 



	Page: 11	Date Saved: 2019-10-06
image1.png




image2.png




