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Summary
There are 8 technical contributions in the quantization category. 

The first BoG session was held 2000 – 2330 on Jan 15 2019 in Olympia. The second BoG session was held 1300 – 1510 on Jan 16 2019 in Saba. 
Section 1 of this document summarizes the BoG’s recommendations. Section 2 of this document contains detailed notes on BoG discussion. 
Recommendations
Recommended adoptions to VTM
· M0188 (On quantization parameter signalling considering CU area) and M0113 (CE7-related: Quantization Group size uniformity)
· These two proposals solved the same problem of incoherent quantization group (QG) definition in VVC draft 3. They proposed essentially the same solution. However, the two proposals had different ways of expressing their solution in terms of WD text change. The proponents were encouraged to harmonize the suggested WD changes, and the final decision on WD text change should be deferred to the editors.
· JVET-M0119 CE7-related: Modified dequantization scaling 
· The second aspect of this proposal is recommended for adoption
· In VVC draft 3, a scaling factor is applied when a transform block is of rectangular shape. This scaling factor should not be applied in the transform skip case. It was reported that in the reference software VTM-3.0, the scaling factor is applied in the inverse quantization stage and then removes it during the inverse transform stage. However, in VVC draft 3, the scaling factor is applied but not removed, which causes a mismatch between the software and the spec. This contribution removes the (unnecessary) application and removal of this scaling factor for transform skip blocks in the reference software, and proposes WD change that fixes the mismatch between software and spec. 
[bookmark: _GoBack]Recommended CE tests 
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Revisit Further discussion in track
· JVET-M0685 Non-CE7: On derivation of quantization parameter predictor
· A related contribution is JVET-M0318. 
· The QP prediction method in VVC draft 3: to predict the QP of a QG at the start of a CTU row, the QP of the QG at the end of the previous row is used. There are two problems:1）it is often a poor predictor and 2) could have negative impact on parallel encoding mechanism, in which case the QP value of the end of the last row is often not yet known when coding at the start of the current row
· In HEVC, the QP predictor relationship changes depending on whether WPP is used or not. It may be desirable for VVC to have a consistent QP predictor design regardless of whether WPP (or some other VVC specific parallelization mechanism) is used or not.
· It was agreed that as a design principle, the QP predictor for the first CTB of the current row should not depend on the last CTB of the previous row. 
· M0685 proposes to make the CTB above available for QP prediction, and it may carry some additional cost in terms of QP storage cost. 
· To alleviate this cost, the proponent suggests to limit the storage to the first CTB in a CTB row. However this suggestion is not included in the v2 of this contribution (latest version available before BoG discussion started). 
· The proponent would upload a revision containing this latest proposed change. Recommend to discuss the cost and the proposed revision in track.
xxxx
Other recommendations:  
· To establish an AHG on quantization related matters with the following mandates: 
· To come up with suggestions on how to evaluate adaptive chroma QP signalling at the CU level. 
· To study the interactions between chroma residual scaling (which is a part of JVET-M0427) and adaptive chroma QP, for example, when chroma residual scaling is turned off when separate tree is used, adaptive chroma QP could be used to compensate for that loss.
Quantization related contributions: 

JVET-M0083 AHG10: Quantization matrices for MTS [T. Toma, K. Abe (Panasonic)]
This contribution discusses necessity of quantization matrices customized for MTS basis functions. At first, difference in characteristics of transform coefficients between DCT2 and MTS basis functions are shown. Then additional syntax to support quantization matrices customized for MTS is proposed on top of the syntax for non-MTS (DCT2). This syntax is implemented in VTM3.0.

Two questions on quantization matrices: 
1. Do the different MTS basis function sets require different matrices?
2. Is it really necessary to specify default matrices?
This contribution tries to answer the first question. 
Based on intra and inter-coded block statistics, statistics of transform coefficients (e.g., mean and standard deviation) seem to be similar between DCT2 and other transforms used in MTS (some differences are observed but those seem to be relatively small). 
The proposal suggests to send quantization matrices for other transforms in MTS in a similar manner as matrices for DCT2 (for luma only since other transforms in MTS are only used for luma). 
Simulation setting and result as follows: 
· The matrices used in the contribution are described in JVET-L0121 (same HEVC matrices are used for existing transform sizes, and those existing matrices are extended to support new transform sizes in VVC) 
· Simulation results are compared between when the proposed matrices are used and the VTM-3.0 anchors
· Coding loss of 1.64%/0.48%/1.09% for AI/RA/LB is observed for luma 
Compared to JVET-L0121, it was reported that the proposed quantization matrices achieve similar performance but with faster encoding time due to better software implementation. 
The proponent suggested that 
1. support of quantization matrices for all transform types in MTS should be provided in VTM; 
2. quantization matrices should be adopted into VTM using shared matrices between DCT2 and other transforms in MTS, and further study should be conducted on other methods of support for quantization matrices. 
In terms of default matrices, the proponent suggests to use the same default matrices as in HEVC. 
· For square blocks, for 4x4 and 8x8, use the same ones as in HEVC, and for other sizes, if and when upsampling is necessary, the same upsampling method as in HEVC is applied. 
· For the rectangular blocks, they are downsampled from a corresponding square block to the appropriate dimension, e.g., for 32x16, 32x32 matrix is used in downsampling, and a factor of 2 downsampling is applied in the vertical direction.
It was asked how the default quantization matrix is defined for the 2x2 chroma case. The proponent responded that a “flat” matrix (i.e., all positions have the same value) was used.
It was asked if VVC needs default quantization matrices. It was remarked that HEVC had these. 
It was commented by a non-proponent that the HEVC default matrices can be used at this moment, with the proposed necessary changes to handle the new sizes, and that further study should be encouraged to come up with potentially better quantization matrices. 
It was also commented that having the default matrices is not an urgent matter at this moment. 
Recommendation regarding the default matrices: further study is encouraged.
In terms of signalling the quantization matrices, the proponent suggests the same signalling method as in HEVC be used for all transform types in MTS. 
It was commented that the signalling of the quantization matrices is not an urgent matter at this moment, especially given that we don’t yet have default matrices. It was further commented that the default matrices should be specified before we consider explicitly signalling these matrices. 
Recommendation regarding signalling of the matrices: further study is encouraged in combination with the study on default quantization matrices.
The proponent was encouraged to make their software available as part of their contribution package. 
JVET-M0342 Crosscheck of JVET-M0083 (AHG10: Quantization matrices for MTS) [M. Ikeda (Sony)]

JVET-M0105 Delta QP for Chroma CU [R. Chernyak, S. Ikonin, J. Chen (Huawei)]
This contribution proposes a scheme of applying delta QP for Chroma CU into VVC codec, taking into account separate tree mechanism. 

This contribution was based on a previous contribution JVET-L0428 from the same proponent. 
First, it proposes to signal delta QP for chroma CU when separate tree is used. This removes one condition in the VVC draft 3 when delta QP is signalled. 
Secondly, this contribution proposes a chroma delta QP prediction method that uses the delta QP between the neighboring chroma block and the corresponding neighboring luma block as a predictor for the delta QP of the current chroma CU.
Simulation had not been conducted for the proposed approach, because the VTM 3.0 does not support adaptive signalling mechanism for chroma delta QP, which means that a proper anchor could not be obtained using the VTM 3.0. Further, such simulation will be outside of the CTC. 
It was commented that we could establish an AhG to study quantization related matters, and have a mandate for that AhG to come up with suggestions on how to evaluate adaptive chroma QP signalling at the CU level. 
It was commented that this seemed to be related to the in-loop reshaper in JVET-M0427. The chroma residual scaling method in that contribution was suggested to be turned off when separate tree is used in order to avoid potential hardware implementation issues, and that caused some performance loss in chroma. In order to compensate for that loss, one potential method is to use adaptive chroma QP. It was suggested that the AHG on quantization related matters should also study the interactions between chroma residual scaling and adaptive chroma QP. 
It was remarked that HEVC has an existing signalling scheme for chroma QP signalling, and that method could be extended to support separate trees in a straightforward manner. It was remarked that the previous contribution L0428 had this straightforward extension. 
Further discussion on this contribution 1500 - 1510 Jan 16 2019
The proponent requested revisit in the BoG to discuss proper anchors for chroma QP prediction scheme. It was commented that the recommended AHG would design test conditions that vary chroma QP values at the block level, and that the proponent is encouraged to bring different schemes to show their benefits under these test conditions.

Recommendation: establish an AHG on quantization related matters, and further study the method proposed in this contribution and the previous method in L0428 

JVET-M0188 On quantization parameter signalling considering CU area [O. Chubach, T.-D. Chuang, C.-W. Hsu, C.-Y. Chen, Y.-W. Huang, S.-M. Lei (MediaTek)]
In this contribution, a method is proposed for updating the concept of quantization group in the context of QT-MTT partitioning framework, such that it is taking into account area of the block, and not only its current depth. It is reported that the proposed method leads to Y: -0.13%, U: -1.03%, V: -1.04% BD-rates on average for VTM3.0+CTC with MaxCuDQPDepth=2 and MaxDeltaQp=1.

It was reported that, in VVC draft 3, a quantization group (QG) is defined according to the depth of the CU. Consequently, the size of two QGs could be different by a factor of 16x. It was suggested that this was not the design intention. 
This contribution proposes to signal the delta QPs for the equal-size regions if the CUs are not large size leaf CU using QtDepth and BtDepth.
Simulation results compared to VTM-3.0 anchors using CTC configurations: 
Depth = 2: 
· VTM-3.0 signalling method: -0.14%/-0.01%/0.14% for AI/RA/LB
· Proposed signalling method: -0.37%/-0.18%/0.01% for AI/RA/LB
Depth = 4: 
· VTM-3.0 signalling method: 0.24%/0.33%/0.46% for AI/RA/LB 
· Proposed signalling method: -0.16%/0.01%/0.12% for AI/RA/LB
The proponent suggested that the main consideration of this proposal is to reflect the design intention, rather than obtaining coding performance gain. 
It was remarked that there is a related contribution JVET-M0113, which should be considered in combination with this contribution.
It was asked why there would be coding gain. The proponent responded that the VVC method could result in inconsistent QG sizes, which could cause redundant signaling of delta QP values.
It was remarked that in terms of the simulation results, the VTM-3.0 signalling method and the proposed method are not signaling the same delta QP maps. Therefore, a direct comparison between the two is not appropriate. However, the intention of the proposal is fulfilling the design intention rather than obtaining objective performance gains. 
Recommendation: adopt M0188/M0113 (which are essentially the same). The proponents are encouraged to harmonize the suggested WD changes, and the final decision should be deferred to the editors. 
JVET-M0707 Crosscheck for JVET-M0188: CE7-related: On quantization parameter signalling considering CU area [Y. Wang, X. Xu (Tencent)] [late] [miss]

JVET-M0113 CE7-related: Quantization Group size uniformity [P. de Lagrange, E. François, P. Bordes (Technicolor)]
This contribution proposes modifications to the local QP adjustment signalling aiming at adapting the Quantization Groups (QGs) specification to the specificities of VVC compared to HEVC. More specifically, it is proposed to base QGs on block surface instead of split depth, by using a new inferred control parameter, named subdivision level (subdiv parameter). In addition, to avoid inconsistent QGs detection, a new inferred QG control flag is also introduced. The modifications are expected to result in QGs that are more uniform in size. Corresponding draft text modifications are proposed.

This contribution aims to solve the same problem as reported in M0188, that is, using the split depth to define QGs results in QGs with very different sizes and is not consistent with the design intention. 
This contribution proposes to introduce a new coding block property called “subdivision level” (subdiv) which can be derived based on the split type and the subpartition position. This subdiv property is then used to derive a block surface value. It is further reported that subdiv can be potentially used for other purposes, such as CABAC context for split type coding.
For QG definition, it is proposed to replace split depth limit in VVC with subdiv limit. 
In order to fix some problems due to TT splitting, the contribution proposes to introduce a new parameter qgEnable to be used in QG start detection condition. 
Another aspect of this contribution introduces some change to the logic of IsCuQpDeltaCoded, but the proponent suggested that the change is editorial.  
It was agreed that this contribution also achieves the goal of defining QGs with consistent area. 
It was remarked that this contribution proposes essentially the same solution as in M0188. 
It was remarked that this contribution and M0188 both provided WD text changes in their contribution packages. 
This contribution replaces an existing syntax element with a new one, and makes changes to 5 syntax structures. 
In comparison, M0188 has no syntax element change, and makes changes to 4 syntax structures. 
It was remarked that the logics are essentially the same between the two contributions. 
It was asked if the proposed methods have any limitations to what kind of QGs they could define compared to the current design. In other words, is there a case where the current design can define a QG and signal a delta QP for that QG, but the proposed method would not be able to define a QG for which a delta QP could be signalled. The proponents suggested that such limitation did not exist because the QG granularity can be controlled using the proposed methods. 
How the WD changes should be implemented may be the editors’ decision. 
Recommendation: see notes under M0188
JVET-M0114 CE7-related: implicit QP-offset based on block size [P. de Lagrange, E. François, F. Le Léannec (Technicolor)]
This contribution proposes to add an implicit Quantization Parameter (QP) offset based on block size, to leverage anticipated correlation between block size and QP. It is reported that the approach can help improving the local QP adaptation granularity without significant increase in bit cost. Corresponding modifications to draft text are proposed.

This contribution proposes to signal a table of QP offsets for different block sizes. It is proposed to order the table entries in an ascending order according to the block sizes.
Such a table could be signaled at the picture level. An implicit QP offset for the current CU may be derived based on the QP offset table and the size of the current CU. QP prediction is not affected in this proposal.
It is also proposed to have a hard-coded scaling factor table in the standard. At the CTU-level, a scaling index is proposed to be signaled. The scaling index is used to look up a scaling factor for the current CTU from the scaling factor table. It is proposed to use the scaling factor for the current CTU to scale the picture-level block-size-based QP offset table. 
It was remarked that this method seems a bit “fancy” and some justifications for using this proposed scheme should be provided, for example, in terms of signaling overhead reduction.
It was asked how chroma should be handled. The proponent responded that this could be more complicated for chroma since there is a QP mapping table for chroma, and therefore it might be more desirable to only apply this signaling method to luma. 
The proponent was encouraged to bring some evidence to show the potential benefit of the proposed scheme. 
Recommendation: no action.

JVET-M0119 CE7-related: Modified dequantization scaling [K. Sharman, S. Keating (Sony)]
In VVC WD3, when the size of a transform block is not a power of 4, the transform coefficients are modified by a √2 factor, to compensate for an implicit scaling by the transform process.
It is proposed that the scaling be applied by a modification to the QP rather than by multiplication by 181/256 (or 181/128). In addition it is proposed that the adjustment is not applied in the dequantization process to transform skip blocks to be subsequently removed by explicit scaling during the inverse transform skip process.
The proposal reportedly produces negligible BD-rate changes. It is independent, but related to JVET-L0095.

Presentation not yet uploaded
This contribution is reported to be related to L0095. 
In VVC draft 3, a scaling of 181/256 is applied when (M times N) is not a power of 4 for a block of size MxN (this happens when the transform block has a rectangular shape).
In a first aspect, this contribution proposes to replace the scaling factor by modification of the block’s QP value from QP to (QP + 3), and then the modulo-6 operation will be applied. 
To implement the first aspect, 
· Method 1: add 3 to QP and use the same table between (QP%6) and scaling factor 
· Method 2: to switch to another table that contains scaling factor values after the shift of 3 has been taken into account 
This first aspect of this proposal is the same as that in JVET-L0095.
In a second aspect, for transform skip blocks, this contribution additionally proposes not to apply the scaling factor (or the QP modification) in the inverse transform stage. In the transform skip case, it is reported that the VVC draft 3 applies the scaling factor in the inverse quantization stage, but does not remove it during the inverse transform stage. This contribution suggests to fix this problem by removing the scaling factor in the inverse quantization stage if transform skip mode is on. 
It was reported that in the reference software VTM-3.0, the scaling factor is applied and then removed. However, in the VVC draft 3, the scaling factor is applied but not removed, which causes a mismatch between the software and the spec. This contribution removes the (unnecessary) application and removal of this scaling factor for transform skip blocks. 
In terms of performance, both aspects are implemented, the contribution reports -0.03%/0.01%/0.04%/-0.05% for AI/RA/LB/LP. It was remarked by the proponent that the performance difference is very minor, and that the main motivation of this contribution is simplification.
It was remarked that no action was taken on L0095 at the last meeting. Meeting notes from last meeting seemed to indicate that the removal of the scaling factor was not critical in terms of processing. This “no action” decision from the last meeting only applied to the first aspect. 
In terms of the second aspect, it was agreed that this “bug fix” is necessary. 
In terms of the first aspect, several participates commented that if we do anything, we should use method 1 instead of method 2. It was also commented that method 1 has been in the VTM software since the beginning but is not exercised.
It was remarked that method 1 might have a problem due to the luma-chroma QP mapping table, and in addition the question of how to cope with QP when it is at its maximum/minimum permitted values needs to be answered.
The contribution currently only implemented method 2. It was commented that for method 1, it is necessary to decide how to handle the luma and chroma QPs. 
One participant commented that if he/she changes the first entry of the table in method 2 from 29 to 28, it becomes equivalent to method 1, and that the reported chroma issue would not apply anymore.
Further study is encouraged for the first aspect. 
Recommendation: adopt the second aspect into VTM and also fix the problem in the spec. 
JVET-M0318 CE7-related: QP prediction and neighbour availability [P. de Lagrange, P. Bordes (Technicolor)]
This contribution proposes modifications to QP prediction to consider specificities of VVC compared to HEVC. More specifically, it is proposed to modify the derivation of neighbour availability for luma QP prediction: avoid using qPY_PREV when only one neighbor is available and allow using left neighbor on the left edge of a CTU. Corresponding draft text modifications are proposed.
The contribution also discusses further refinement of A (left) and B (top) neighbor selection used for QP prediction.

The luma QP prediction method in VVC is the same as in HEVC, that is, one QP prediction per QG. Neighboring blocks inside luma CTB, neighboring blocks A (left) and B (top) of QG’s top-left corner are used to predict luma QP. qPY_PRED = ( qPY_A + qPY_B + 1 )  >>  1
When either A or B is not available, qPY_PREV is set to QP of previous coded block in coding order, which may be far away. 
This contribution attempt to solve two problems: neighbor availability and neighbor selection. 
For neighbor availability, 
· The unavailable neighbor is ignored and the available one is used. This is same method as in JCTVC-H0189. 
· If the left neighbor is not available, then instead of ignoring it, the left neighbor on the left edge of luma CTB is made available for QP prediction, if such a left neighbor exists. 
For neighbor selection, 
· Instead of using the neighbors on the top-left corner, use the neighbors of middle-left and middle-top samples of the QG. 
The proposed solutions for these two problems can be combined in multiple ways.
No simulation results are provided. 
It was remarked that M0685 is a related contribution.
See notes in M0685.
JVET-M0685 Non-CE7: On derivation of quantization parameter predictor [K. Misra, A. Segall (Sharp Labs of America)] [late]
In the current VVC WD, the derivation of quantization parameter predictor qPY_PRED may in some cases be based on a previous quantization group in decoding order that is not spatially close to the current coding unit (CU). For example, the previous quantization group in decoding order may belong to the rightmost Coding Tree Unit (CTU) in the CTU row above. This contribution therefore proposes two possible options to address the above:
Option 1: qPY_PRED be derived based on spatial neighbors (when available)
Option 2: A high-level flag is used to control the quantization parameter predictor derivation process, which enables support for both Option 1 and the current design in the VVC WD if so desired.

This contribution reports that the current QP prediction method has the following issue: to predict the QP of a QG at the start of a CTU row, the QP of the QG at the end of the previous row is used. There are two problems: 
1. Such a QP value is often a poor predictor 
2. This may have negative impact on parallel encoding mechanism, for example, when encoding using a wavefront technique, the QP value of the end of the last row isn’t known at the start of the current row
This contribution proposes the following changes: 
· When one of the neighbors is not available, set the QP for that neighbor equal to the QP of the available neighbor (instead of the previously coded CU) 
· Consider the CTB above the current CTB as available 
M0318 is mainly focused on finding an alternative QP predictor in order to reduce signalling overhead, and M0685 also tries to solve the parallel encoding problem in addition. 
It was remarked that if signalling overhead was the main concern, then simulation results should be provided in order to show the benefits. It was further remarked that at the HEVC time, such benefits were not observed. 
It was remarked that the current design seems to be the simplest, but does pose a problem for parallel encoding algorithms. 
It was remarked that if WPP syntax in HEVC was exercised, then the QP predictor relationship changes, and that such problem did not exist anymore.
It was remarked that a consistent design for QP predictor regardless of whether WPP is used or not is preferred. 
It was remarked that both M0318 and M0685 carry some additional cost (QP storage cost) by making the CTB left (M0318) or above (M0685) available for QP prediction, and that making the left CTB available carries a smaller cost than making the above CTB available. 
In terms of the cost associated with storing the QP of the above CTB, the proponent of M0685 suggested to limit the storage to the first CTB in a CTB row, and that they would upload a revision containing this change. 
Several participants commented that it may be desirable to have sometime to think about this additional proposed change. 
It was agreed that as a design principle, the QP predictor for the first CTB of the current row should not depend on the last CTB of the previous row. 
People interested in this matter are encouraged to discuss offline. 
Recommendation: further discuss in track. 




	Page: 9	Date Saved: 2019-01-15
image1.png




image2.png




