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Summary
Four sessions have been organized for the BoG meeting, 104 contributions have been reviewed.
· Oct. 4, 1430 to 2130, on the category of affine motion compensation and merge mode modifications.
· Oct. 5, 1000 to 1230, on the category of decoder side motion vector derivation.
· Oct. 5, 1400 to 2200, on the remaining contributions in the category of decoder side motion vector derivation and on the category of switchable interpolation filter.
· Oct. 6, 0900 to 1300, on the category of weighted prediction and others.
Contributions on geometric partition and CIIP with triangle partition have not been reviewed.
Recommendations
Recommended adoptions
Normative change
P0275: Conditional signalling of TPM syntax max_num_merge_cand_minus_max_num_triangle_cand in SH (not signalling it for B slices). This is a cleanup of unused syntax in B slice header.
P0530: Derive the TPM blending matrix for chroma component by subsampling the matrix for luma component according to chroma format. Identical weighting matrix can be derived for 4:4:4 content using the proposed method, which could remove potential visual artifact introduced by applying different weighting matrix for luma and chroma in the current TPM blending.
P0325: Changes the checking order of the first two spatial merge candidates, A1->B1 to B1->A1. Coding gain of 0.05% for RA and 0.21% for LD is achieved by the proposed chage.
P0091: BDOF and PROF unification by moving 1-bit right-shift of calculating the BDOF sample offset to the derivation of motion refinement. The proposed method aligns the sample offset calculation of the BDOF and PROF while reducing the number of right-shifts by moving one bitwise right-shift to 4x4 subblock level.
P0154 method 1/P0094/P0172 method 1/P0143/P0518 method 1/JVET-P0281 3: Clip the PROF sample offset to 14-bit. The prediction samples after the PROF refinement is guaranteed within 16-bit value, and the overflows of the 16-bit multiplication logic in the weighted prediction is avoided.
P0653/P0281 method 1: remove the dependency between internal bit-depth and the calculation of intermediate parameters, three shifts and one clipping threshold in BDOF. The proposed method unifies the shift parameters for deriving the BDOF parameters for different internal bit-depths.
SW change
P0092: Encoder speed-up for SMVD. First aspect is reduce maximum number of initial MV candidates to 5 from 18. Second aspect is align the distortion calculation in motion search to regular bi-prediction case.
P0445: Encoder optimization for subblock-based merge candidate search. It is proposed to remove unnecessary chroma motion compensation for luma SATD-based merge candidate selection for affine merge and sbTMVP modes.
P0512: SIMD implementation for motion compensated prediction when the internal bit-depth is larger than 10-bit. The proposal provides SIMD based software optimization for motion compensation module in VTM for high internal bit-depth.
Editorial change of spec
P0214: Change the chroma intra mode from DM to Planar in CIIP.
Bugfix of specification
P0595: Align spec with SW on the derivation of weighting factor for CIIP mode. Derive the weighting factor for luma component and apply the same weighting factor to chroma components as well.
[bookmark: _GoBack]P0856: Align spec to SW on the two mismatches in SIF and BCW index. Do not use hpelIfIdx and bcw_idx in the derivation process for history-based merging candidates and in the updating process for the history-based motion vector predictor candidate list. And store the hpelIfIdx in HMVP table (the same spec fix to this is proposed in P0621).
P0280: Align the spec to SW on interaction of BCW and WP.
P0519: Align the spec to the SW on SAD threshold for the early termination in BDOF.
Revisits in track/plenary
P0151/P0260/P0461/P0542/P490: the derivation of hpelIfIdx for pairwise merge candidate. Two options,
1. Keep the current design
2. Set hpelIfIdx to 0, as proposed in P0151/P0260/P0461/P0542/P490.
P0236/P0617: enable WP in combination with TPM.
P0191/P0311/P0415/P0546/P0598: BDOF and DMVR enabling/disabling condition on POC distance and reference picture type
1. No change to the existing application conditions of BDOF and DMVR.
2. Apply equal POC distance constraint to both BDOF and DMVR (in the current design, such constraint is already applied to DMVR). 
3. No equal POC distance constraint to both BDOF and DMVR (i.e. applying the current BDOF condition to DMVR).
4. Disable two tools when two reference pictures are one long-term and one short-term.
P0314/P0544/P0314/P0434/P0524/P0601: slice-level ON/OFF control of BDOF, DMVR and PROF
1. Use the same slice-level BDOF and DMVR control flag to control the PROF at the slice level.
2. Use one additional flag for PROF at slice level.
P0320: Add B slice condition for the syntax element slice_disable_bdof_dmvr_flag flag at slice header.
P0491: Change the clipped range of BDOF and PROF motion refinement to [-31, 31].
P0090: Discuss if the limitation of abs_mvd_min2 binarization within 32-bit is needed. Solution 2 is recommended if the limitation agreed.
P0385: Modify the rounding of offset vector for sbTMVP from “rounded towards negative” to “rounded to zero”.
Further study in CE
P0444: DMVR without padding and the search range for 8x16 and 16x8 DMVR CUs is reduced from 2 to 1.

Contributions by category
Geometric motion partition (10)
	JVET number
	Title
	Tag

	JVET-P0107
	CE4-Related: Geometric Merge Mode (GEO) Simplifications
	SIMPLIFICATION

	JVET-P0174
	Non-CE4: Modifications of TPM and GEO
	TPM UNIFICATION

	JVET-P0248
	CE4-related: Modification of GEO mode
	TPM UNIFICATION

	JVET-P0250
	CE4-related: On simplification for GEO weight derivation
	SIMPLIFICATION

	JVET-P0264
	CE4-related: Simplification of GEO using angles with power-of-two tangents
	SIMPLIFICATION

	JVET-P0304
	CE4-related: Simplification of blending weights and motion field storage in geometric merge mode
	SIMPLIFICATION

	JVET-P0305
	CE4-related: Unification of triangle partition mode and geometric merge mode
	TPM UNIFICATION

	JVET-P0583
	CE4-related: On the SBT in CE4-1.1
	TPM UNIFICATION

	JVET-P0884
	Simplified GEO without multiplication and minimum blending mask storage (harmonization of JVET-P0107, JVET-P0264 and JVET-P0304)
	SIMPLIFICATION

	JVET-P0885
	Simplified GEO without multiplication and minimum blending mask storage (harmonization of JVET-P0107, JVET-P0264 and JVET-P0304)
	SIMPLIFICATION


Contributions in this category will be reviewed after the subjective viewing of CE4-1 tests as planned in JVET-P0024.

Affine motion compensation (4)
Contributions in this category were discussed Oct. 4th, 1430–1600 in CE4 BoG meeting (chaired by Haitao Yang).
	JVET number
	Title
	Tag

	JVET-P0209
	Non-CE4: On the affine AMVR 
	

	JVET-P0261
	Non-CE4: On Affine Motion Vector Restriction
	

	JVET-P0513
	Non-CE4: Extending switchable interpolation filter to affine mode
	

	JVET-P0600
	CE4-related: Support large rotation and flipping in affine and PROF
	



JVET-P0209 Non-CE4: On the affine AMVR [H. Huang, W.-J. Chien, M. Karczewicz (Qualcomm)]
The second part of the proposal is adding additional motion vector precision for affine AMVR. Existing 6-tap interpolation filter is used. Coding gain does not justify the modification here. 
First part of JVET-P0513 is similar. Additionally, the half-pel interpolation filter for regular inter prediction is used. 0.07% coding gain is obtained for RA.
The first part of the proposal is reducing the number of zero motion vector checkings for parsing affine AMVR flag. It is commented that this seems like an over optimization of the current design.
JVET-P0698 Cross-check of JVET-P0209: Non-CE4: On the affine AMVR [H. Sun, J. Li (Panasonic)]

JVET-P0513 Non-CE4: Extending switchable interpolation filter to affine mode [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
See notes in JVET-P0209.
JVET-P0875 Crosscheck of JVET-P0513 "Non-CE4: Extending switchable interpolation filter to affine mode" [G. Li (Tencent)]

JVET-P0261 Non-CE4: On Affine Motion Vector Restriction [X. W. Meng (PKU)]
This contribution presents a MV spread limitation simplification method for Affine Uni-prediction. In Nth meeting, 6-tap interpolation filter and MV spread limitation technology are adopted to reduce the worst case memory bandwidth consumption caused by affine mode. With the combination of the two methods, memory bandwidth burden of bi-prediction caused by affine mode is removed. However, for uni-prediction, there is no need to do affine block MV spread limitation, as there is no memory bandwidth burden with 6-tap interpolation filter. This contribution proposes to remove the MV spread limitation for Affine uni-prediction, which can simplify the MV derivation process by 4 Multiples, 20 Additions, 12 Shifts, 4 Max functions, 4 Min functions at most for each Affine uni-prediction CU without increasing the memory bandwidth. Compare to VTM-6.0, the proposed method achieves 0.00%, -0.02% coding performance change for RA and LDB configuration with almost the same memory bandwidth consumption. 
It is proposed to remove the motion vector spread limitation for uni-prediction only. 
It is commented that the constraint for motion vector spread in affine mode is critical for both bi-prediction and uni-prediction. This is not a simplification of the current design. No coding gain is shown for this change.
JVET-P0860 Crosscheck report of JVET-P0261 (Non-CE4: On Affine Motion Vector Restriction) [X. Xu (Tencent)]

JVET-P0600 CE4-related: Support large rotation and flipping in affine and PROF [A. Aminlou (Nokia)]
Current syntax for affine motion vector supports signalling large rotation (e.g. close to 90/180/270 degree) and flipping. It is claimed that the engine of affine motion compensation and PROF are not working optimally for these cases. In these cases, it is claimed that there is a big discontinuity in borders of predicted subblocks, and PROF increases this discontinuity furthermore. This contribution proposes two solutions to fix these problems. At the first step, large rotation and flipping are detected based on affine motion vectors, and eight processing modes are defined for the current block. Then, based on the processing mode, 1) during PROF, motion vector refinements are modified, and/or 2) after performing subblock-based motion compensation, sampels of the motion compensated subblocks are rotated or flipped.
Additional 8 modes are introduced for affine motion compensation. Either a rotation or a flipping operation, or an operation combining both rotation and flipping, is applied to each subblock after existing affine motion compensation.
The mode is derived at the decoder side from the delta motion vectors from control point motion vectors.
Negligible coding gain is shown for RA and LDB in CTC.
0.54% coding gain is shown for CatRobot, with a modified motion estimation to catch long distance displacement, and setting GOP size to 32. It is noted that affine motion compensation in VTM-6.0 has 8.15% coding gain on CatRobot.
It is commented that this may have better performance for cube map content, when an object is moving from one face to another, in a certain layout where the content is rotated 90 degrees.
More evidence is required, especially for 360 content.
Further study is encouraged.
JVET-P0664 Cross-check of JVET-P0600: CE4-related: Support large rotation and flipping in affine and PROF [Y. He (InterDigital)]

Merge mode modifications (23)
Contributions in this category were discussed Oct. 4th, 1600–2130 in CE4 BoG meeting (chaired by Haitao Yang).
	JVET number
	Title
	Tag

	JVET-P0137
	Non-CE4: On coding of merge triangle index
	TPM

	JVET-P0155
	CE4-related: An encoder switch for forcing temporal MV to zero in SbTMVP
	OTHERS

	JVET-P0214
	CE4-related: Simplification of the CIIP chroma Intra Prediction Mode
	CIIP

	JVET-P0249
	CE4-related: On simplification for CIIP with triangular partitions
	CIIP

	JVET-P0275
	Non-CE4/AHG17: On slice-level syntax for TPM and GEO
	TPM

	JVET-P0278
	Non-CE4: HMVP buffer update for TPM block
	TPM

	JVET-P0285
	Non-CE4:Intra prediction mode of CIIP selection using left adjacent coded block
	CIIP

	JVET-P0286
	Non-CE4:Intra prediction mode of CIIP selection using left and above adjacent coded block
	CIIP

	JVET-P0287
	Non-CE4:Modefied MVD derivation method for bidirectional MMVD using the magnitude of MV
	MMVD

	JVET-P0288
	Non-CE4:Modefied MVD derivation method for bidirectional MMVD using the magnitude of MV and POC distance
	MMVD

	JVET-P0291
	AHG17: MMVD and CIIP parameters in PPS or slice header
	HLS

	JVET-P0309
	Non-CE4: Improved signaling method for merge modes
	OTHERS

	JVET-P0322
	Non-CE4: CIIP size restriction
	CIIP

	JVET-P0325
	Construction of spatial merge candidates
	OTHERS

	JVET-P0384
	non-CE4 flexible MMVD candidates
	MMVD

	JVET-P0387
	non-CE4 flexible CIIP mode
	CIIP

	JVET-P0416
	Non-CE4: Using integer MV in CIIP
	CIIP

	JVET-P0449
	CE-4 related: Thin Partition Mode
	TPM

	JVET-P0498
	Non-CE4: On weight derivation process in CIIP
	CIIP

	JVET-P0499
	Non-CE4: Removal of MVD scaling process in MMVD
	MMVD

	JVET-P0530
	Non-CE4: Alignment of luma and chroma weight calculation for TPM blending
	TPM

	JVET-P0595
	Non-CE4: Neighboring locations for CIIP
	CIIP

	JVET-P0629
	CE4-related: CIIP Simplification
	CIIP


The discussion on contributions in this category is chaired by Haitao Yang.

JVET-P0137 Non-CE4: On coding of merge triangle index [J.-Y. Huo, H.-X. Wang, Y.-Z. Ma, F.-Z. Yang (Xidian Univ.), S. Wan (NPU), Y.-F. Yu, Y. Liu (OPPO)]
The context coding the first bin of triangle merge candidate index is changed to bypass coding. It is claimed the occurrence of context coded bins is reduced.
On average 0.01% loss for RA and 0.05% gain for LDB. Taking into account of chroma component, there is slight performance drop for both RA, and no coding gain for LDB.
It is commented that the small coding gain for LDB may come from cutting the context sharing between regular merge mode and triangle merge mode.
It is commented that the throughput can be improved. But this improvement is not that interesting.

JVET-P0275 Non-CE4/AHG17: On slice-level syntax for TPM and GEO [A. Filippov, V. Rufitskiy (Huawei)]
Discussion chaired by X. Xiu at 21:24PM Oct. 4, 2019
In this proposal, a slice level syntax for TPM and GEO is defined to avoid signaling the relevant slice-level for slices that are not of type B. 
It is commented TPM has PPS control and what is difference is using PPS off control.
It is commented that the proposed change could be more useful when slices with different slice types.
Recommendation: Adopt (add the condition that slice type is B slice for triangle mode related syntax at slice header)
JVET-P0753 Crosscheck of JVET-P0275 (Non-CE4/AHG17: On slice-level syntax for TPM and GEO) and JVET-P0320 (Non-CE4/AHG17: On slice-level syntax for BDOF and DMVR) [K. Unno (KDDI)]

JVET-P0278 Non-CE4: HMVP buffer update for TPM block [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
It is proposed to use the motion vector of TPM to update HMVP table. 
Slight performance loss is observed. 0.08% loss for CatRobot is observed where the gain of TPM mode is 0.35%, for RA configuration. Higher performance loss is observed for high resolution sequences.
JVET-P0660 Crosscheck of JVET-P0278 (Non-CE4: HMVP buffer update for TPM block) [N. Zhang (Bytedance)]

JVET-P0449 CE4-related: Thin Partition Mode [K. Panusopone, S. Hong, L. Wang (Nokia)]
This contribution proposes thin partition mode. When using this mode, a CU is split into 2 rectangular partitions; each partition has its own uni-direction temporal prediction MV. Thin partition mode can be split along 90-degree (vertical split), or 0-degree (horizontal split). Blending applies to pixels in the CU along horizontal/vertical split by weighted averaging MC predictors from both rectangular partitions. The results show that replacing triangular partition mode with thin partition mode when CU width or height equals 4 have luma BD-rate of approximately -0.01% and 0.00% for RA and LB configurations, respectively.
It is proposed to skip the syntax of split direction of triangle mode in case of 4xN and Nx4 CU, and split the CU into two 2xN or Nx2 partitions instead. Weighting matrix is changed accordingly. 
It is claimed by proponent that the derivation of weighting matrix for 4xN and Nx4 is simplified. 
It is commented that in one possible implementation the weighting matrix for small size CU can be stored instead of calculated on the fly. It is clarified by the proponent that the storage can be reduced by the proposed method in this case.
It is commented that the number of splitting mode for 4xN or Nx4 is reduced to 1 from 2, which might be interesting.
About 0.08% loss would be introduced if the TPM is disabled for 4xN and Nx4 CU, which is unacceptable to triangle mode.
JVET-P0779 Cross-check of JVET-P0449 (CE-4 related: Thin Partition Mode) [M. Zhou (Broadcom)]

JVET-P0530 Non-CE4: Alignment of luma and chroma weight calculation for TPM blending [Z. Deng, L. Zhang, K. Zhang, H. Liu, Y. Wang (Bytedance)]
In current TPM blending process, the weights assigned to a chroma sample and its collocated luma sample are different. This contribution proposes to align the chroma weights with that of the collocated luma samples used in TPM blending. In addition, the logic for weights derivation of luma and chroma components is unified as well. Therefore, there is no need to handle luma and chroma components individually. The proposed modification was tested for JVET YUV4:2:0, JCT-VC RExt YUV4:2:2, and JVET TGM YUV4:4:4.
By the proposed method, only the weighting matrix for luma component need to be calculated, and the matrix for chroma component is derived by subsampling the luma matrix.
It is asked whether the proposed method can adapt to different chroma sample location in case of 4:2:0. No adaptation in this case.
It is commented by using the current weighting matrix calculation, two different matrix could be applied to luma and chorma, and this could potentially introduce visual artifact for 4:4:4 screen content. And the artifact can by removed by aligning the weighting matrix for luma and chroma.
Recommendation: adopt.
JVET-P0936 Crosscheck of JVET-P0530 (Non-CE4: Alignment of luma and chroma weight calculation for TPM blending) [W. Chen (InterDigital)]

JVET-P0214 CE4-related: Simplification of the CIIP chroma Intra Prediction Mode [J. Park, B. Jeon (SKKU)]
This contribution proposes to change the intra prediction mode of a chroma block from DM mode to Planar mode in CIIP prediction for simplification purpose. By setting the chroma mode as planar mode in CIIP, there is no need to refer to the mode of the luma block and it simplifies the encoding and decoding process. There is no performance change.
It is commented by the proponent that this is an editorial issue.
It is suggested to consult editors for opinion.

JVET-P0249 CE4-related: On simplification for CIIP with triangular partitions [Y. Sun, F. Chen, L. Wang (Hikvision)]
This is related to CIIP with triangle, will be reviewed later.
JVET-P0789 Crosscheck of JVET-P0249 (CE4-related: On simplification for CIIP with triangular partitions) [S. Blasi, (BBC)]

JVET-P0285 Non-CE4: Intra prediction mode of CIIP selection using left adjacent coded block [D. Jiang, J. Lin, F. Zeng, C. Fang (Dahua)]
No presenter.
JVET-P0286 Non-CE4: Intra prediction mode of CIIP selection using left and above adjacent coded block [D. Jiang, J. Lin, F. Zeng, C. Fang (Dahua)]
No presenter.

JVET-P0322 Non-CE4: CIIP size restriction [G. Ko, D. Kim, J. Jung, J. Son, J. Kwak (WILUS)]
This contribution proposes to restrict CIIP (combined inter merge and intra prediction) to blocks with width and height equal to or less than the maximum transform size. In the current VVC design, when the maximum transform size for the luma component is 32, the maximum intra prediction size of the regular intra prediction and that of CIIP are not aligned. The regular intra prediction can be applied to maximum 32x32 blocks, but CIIP can be applied to maximum 64x64 blocks. Thus, the hardware/software requires a capability to process 64x64 intra prediction because of CIIP. With the proposed method, if the maximum transform size is 32, the maximum intra prediction size is 32x32. The proposed method reports average luma BD-rate change of 0.04% for RA and 0.02% for LDB when the maximum transform size is set to 32.
It is claimed there is a benefit in a low-complexity encoder which may not implement 64 point transform.
It is commented that, in this case, an encoder can simply turn off CIIP.

JVET-P0387 Non-CE4: Flexible CIIP mode [F. Galpin, F. Le Léannec, A. Robert, K. Naser (InterDigital)] [late]
It is proposed to enable CIIP candidate to skip mode.
On average there is a coding loss by the proposed method in CTC.
No crosschecking report for this contribution.

JVET-P0416 Non-CE4: Using integer MV in CIIP [W. Chen, Y. He (InterDigital)]
This contribution proposes to simplify CIIP by using integer MV in the inter prediction process, such that the expensive interpolation process can be skipped as claimed by the proponent. In the first test, integer MV is used in bi-prediction process of CIIP. In the second test, on top of the first test, CIIP is enabled for 4x8 and 8x4 CUs and always uses integer MV for those two sizes of CUs.
The Y BD-rate changes for the first test are 0.03% with the RA configuration, and -0.02% with LDB configuration.
The Y BD-rate changes for the second test are -0.01% with the RA configuration, and -0.01% with LDB configuration.
The motion vector is rounded to integer precision in CIIP mode by the proposed method. However, the original fractional precision motion vector is stored for motion vector prediction of following coding units.
It is commented that by enabling CIIP on 8x4 and 4x8 CU in test 2, 4x2 and 2x4 chroma intra prediction is introduced, which is not desired. 
It is commented that the worst case memory bandwidth consumption is not improved by the proposed method which applies integer motion vector to only CIIP mode.
Consistent performance loss is observed in RA configuration for test 1.
It is commented that the usage of CIIP mode is less than 1% for RA.
It is commented that similar mechanism may be applied to other merge candidates to maximize the claimed benefits in complexity reduction.
Further study is encouraged.
JVET-P0755 Crosscheck of JVET-P0416 on using integer MV in CIIP [X. Xiu (Kwai Inc.)]

JVET-P0498 Non-CE4: On weight derivation process in CIIP [N. Zhang, H. Liu, L. Zhang, K. Zhang, Y. Wang (Bytedance)
In the current VVC design, the weight used in CIIP is derived dependent on the coding modes of both the left neighbouring block and the top neighbouring block. This contribution proposes to derive the weight only from the coding mode of the left neighbouring block. Simulation results reportedly show that the BD-rate changes are 0.02% for RA, and -0.01% for LB with almost no impact on encoding/decoding time compared to VTM6.0.
Consistent performance loss is observed for all classes in CTC RA. Slight coding gain is shown for Class D.
JVET-P0818 Crosscheck of JVET-P0498 (Non-CE4: On weight derivation process in CIIP) [N. Park (LGE)]

JVET-P0595 Non-CE4: Neighboring locations for CIIP [G. Ko, D. Kim, J. Jung, J. Son, J. Kwak (WILUS)]
This contribution proposes to change the derivation of neighboring locations used for CIIP weight determination. CIIP (Combined inter merge and intra prediction) refers two neighboring locations to determine the weight for the combination of the inter prediction signal and the intra prediction signal. The two neighboring locations are left and above of the current block, but for the color format other than 4:2:0, the derived location in the specification indicates a non-adjacent location for chroma components. The proposed change fixes the specification text on neighboring locations to represent left and above locations for all color formats.
According to the text, the derivation of neighboring blocks for chroma component is incorrect for chroma format other than 4:2:0. 
The intention of the original design is to use the same weighting factor to all components.
It is commented that the SW implementation is correct, where the weighting factor for luma component is derived and is reused for chroma components.
Recommendation (spec bugfix): align spec with SW. And file a ticket.

JVET-P0629 CE4-related: CIIP Simplification [J. Y. Lee (Sejong Univ.), W. Lim, G. Bang (ETRI)] [late]
It is claimed that this contribution can simplify the CIIP mode by reducing the number of merge candidates from six to one and remove the context for coding CIIP flag.
Consistent performance drop for RA and LDB.
JVET-P0821 Cross-check of JVET-P0629 (CE4-related: CIIP Simplification) [K. Choi (Samsung)]

JVET-P0287 Non-CE4: Modified MVD derivation method for bidirectional MMVD using the magnitude of MV [D. Jiang, J. Lin, F. Zeng, C. Fang (Dahua)]
No presenter.
JVET-P0288 Non-CE4: Modified MVD derivation method for bidirectional MMVD using the magnitude of MV and POC distance [D. Jiang, J. Lin, F. Zeng, C. Fang (Dahua)]
No presenter.

JVET-P0384 Non-CE4: Flexible MMVD candidates [F. Galpin, F. Le Léannec, A. Robert (InterDigital)] [late]
It is proposed to allow setting the number of MMVD base motion vector to be the same as regular merge mode. On average, with CTC no loss is observed. With the same number of MMVD candidates as merge, 0.08% coding gain is obtained at the cost of 7% encoder run-time increase.
The coding gain does not justify the flexibility of syntax by the proposed method.
JVET-P0857 Crosscheck of JVET-P0384 (non-CE4 flexible MMVD candidates) [L. Pham Van, G. Van der Auwera (Qualcomm)]

JVET-P0499 Non-CE4: Removal of MVD scaling process in MMVD [N. Zhang, H. Liu, L. Zhang, K. Zhang, Y. Wang (Bytedance)]
This contribution proposes to remove the MVD scaling process in bi-predicted MMVD mode. Specifically, when both reference pictures have larger or smaller POC than the current picture, the signalled MVD is used for both reference lists; otherwise, the signalled MVD is used for reference list 0 and its opposite value is used for reference list 1. Simulation results reportedly show that the BD-rate changes are 0.01% for RA, and 0.08% for LB with almost no impact on encoding/decoding time compared to VTM-6.0.
According to AHG13 results, MMVD shows 0.56% for RA and 0.46% for LDB. 0.08% loss for LDB is not negligible.
The same proposal was discussed in previous meetings.
JVET-P0645 Cross-check of JVET-P0499: Non-CE4: Removal of MVD scaling process in MMVD [J. Zhao (LGE)]

JVET-P0155 CE4-related: An encoder switch for forcing temporal MV to zero in SbTMVP [Y.-L. Hsiao, C.-C. Chen, C.-W. Hsu, Y.-W. Huang, S.-M. Lei (MediaTek)]
This contribution proposes to add a high level switch for forcing the temporal motion vector (MV) to zero in the subblock-based temporal motion vector prediction (SbTMVP) to remove the clipping operations at encoder side. With the proposed method, it is claimed that most coding gain of SbTMVP can be preserved with lower complexity at encoder side. Results are summarized as follows.
Performance loss is shown below.
VTM6.0-RA: {Y-BD-rate=0.06%, EncT=101%, DecT=100%}
VTM6.0-LB: {Y-BD-rate=0.05%, EncT=100%, DecT=99%}
A decoder need additional logic to support this feature. It is not a simplification to decoder.
It is claimed by the proponent that a low complexity encoder may need this feature. It is commented that an encoder can simply turn off SbTMVP if low complexity is of higher priority.
JVET-P0859 Crosscheck report of JVET-P0155 (CE4-related: An encoder switch for forcing temporal MV to zero in SbTMVP) [X.Xu (Tencent)]

JVET-P0309 Non-CE4: Improved signaling method for merge modes [F. Chen, L. Wang (Hikvision)]
It is claimed that the signaling for merge/skip mode in VTM6.0 is not aligned with the selected probability distribution of each mode. A new signaling method that is claimed to be aligned with the distribution is proposed. It is reported that the modification brings 0.08% and 0.11% gains for RA and LB configurations respectively compared to VTM-6.0.
By the proposed method, the worst case number of bins is increased.
JVET-P0880 Crosscheck of JVET-P0309: Non-CE4: Improved signaling method for merge modes [X. W. Meng (PKU)]

JVET-P0325 Non-CE4: Construction of spatial merge candidates [Z. Wang, Y. Yan, J. Luo (Alibaba)]
three modifications are proposed to change the spatial merge candidate construction process. In the first proposed method, the number of spatial merge candidates is proposed to be reduced from 5 to 3. The luma BD rate savings of the first method are reported to be 0.00% (RA) and 0.10% (LD). In the second method, the number of spatial merge candidate keeps 5 but a new construction order is proposed. The luma BD rate savings of the first method are reported to be 0.05% (RA) and 0.21% (LD). In the third proposed method, the spatial merge candidates are constructed differently for the MMVD mode. The luma BD rate savings of the second method are reported to be 0.08% (RA) and 0.21% (LD).
The proposed spatial merge candidate derivation applies to regular merge mode, MMVD, CIIP, and TPM. It does not change the spatial merge candidate derivation for affine and IBC.
Method 1 reduces the number of spatial merge candidates to 3 by keeping the first three candidates in the current design. The checking order of the first three candidates is changed as well. The number of motion vector pruning is reduced to 2 from 5.
Method 2 changes the checking order of the first two spatial merge candidates, A1->B1 to B1->A1. The luma BD rate savings is 0.05% for RA and 0.21% for LD.
Recommendation: adopt method 2.
JVET-P0954 Crosscheck of JVET-P0325 (Non-CE4: Construction of spatial merge candidates) [H. Liu (Bytedance)]

JVET-P0291 AHG17: MMVD and CIIP parameters in PPS or slice header [Y. Yasugi, E. Sasaki, T. Ikai (Sharp)] [late]
This contribution proposes additional control parameters for MMVD and CIIP in PPS and slice header. The proposal introduces new control parameters to PPS and slice header in the same way as JVET-O0238 whose consideration is that PPS is used for consistent use-case while slice header is used for flexible use-case. VVC6 has no controlling mechanism for CIIP and MMVD which is not consistent with other inter coding tools. This proposal adds parameters related to CIIP enabling and MMVD’s enabling / the number of distances. It is asserted that those parameters provide flexibility to control encoder’s behavior, i.e. taking account for the trade-off of coding efficiency and processing time.
We agree that enabling slice level control may bring some coding gain for some content or complexity reduction. 
If the slice level control of a coding tool is for coding gain, we may need simulation results.
It is clarified adding the slice level control for CIIP and MMVD is mainly for consistency.

Decoder side motion vector derivation (36)
Contributions in this category were discussed Oct. 5th, 1000–1230 and 1400–2000 in CE4 BoG meeting (chaired by Xiaoyu Xiu).
	JVET number
	Title
	Tag

	JVET-P0089
	Non-CE4: DMVR control by reference picture type 
	ONOFF_CONTROL

	JVET-P0091
	CE4-related:Simplification of PROF and BDOF
	VAR_SHIFT

	JVET-P0094
	AHG16/Non-CE4: Fix on overflow issue in PROF
	VAR_CLIP

	JVET-P0153
	CE4-related: Overlapped block optical flow
	OTHERS

	JVET-P0154
	CE4-related: PROF prediction sample range reduction
	VAR_CLIP

	JVET-P0172
	AHG16/Non-CE4: Prediction sample value clipping for PROF
	VAR_CLIP

	JVET-P0191
	Non-CE4: Enabling BDOF and DMVR according to reference picture types
	ONOFF_CONTROL

	JVET-P0200
	Non-CE4: Modifications on BDOF intermediate parameter derivation
	VAR_SHIFT

	JVET-P0201
	Non-CE4: Simplification on BDOF offset calculation
	VAR_SHIFT

	JVET-P0237
	Non-CE4: On conditions for PROF
	ONOFF_CONTROL

	JVET-P0238
	CE4-related: On definition of motion vector range for PROF and BDOF
	VAR_CLIP

	JVET-P0253
	Non-CE4: Simplify the division process of DMVR
	OTHERS

	JVET-P0263
	Non-CE4: On PROF conditions
	ONOFF_CONTROL

	JVET-P0279
	Non-CE4: Interaction between PROF and other tools
	ONOFF_CONTROL

	JVET-P0281
	Non-CE4: Corrections on parameter calculation for PROF and BDOF
	VAR_CLIP

	JVET-P0282
	Non-CE4: Block size alignment between PROF and BDOF
	ONOFF_CONTROL

	JVET-P0310
	Non-CE4: On simplification of PROF and BDOF
	OTHERS

	JVET-P0311
	Non-CE4: On enabling condition of BDOF and DMVR
	ONOFF_CONTROL

	JVET-P0314
	Non-CE4: Harmonization of PROF, BDOF and DMVR syntax
	ONOFF_CONTROL

	JVET-P0320
	Non-CE4/AHG17: On slice-level syntax for BDOF and DMVR
	OTHERS

	JVET-P0408
	CE4-related: On PROF on/off control
	ONOFF_CONTROL

	JVET-P0413
	CE4-related: Clipping for PROF
	VAR_CLIP

	JVET-P0415
	Non-CE4: Unification of DMVR and BDOF enabling conditions
	ONOFF_CONTROL

	JVET-P0434
	Non-CE4: Enabling conditions of PROF
	ONOFF_CONTROL

	JVET-P0443
	Non-CE4: On DMVR early termination
	OTHERS

	JVET-P0444
	Non-CE4: On DMVR without padding
	OTHERS

	JVET-P0491
	CE4-related: On MVD derivation in PROF
	VAR_CLIP

	JVET-P0518
	AHG16/Non-CE4: Addressing 16-bit multiplication overflow issue of the PROF
	VAR_CLIP

	JVET-P0519
	Non-CE4: On SAD threshold for BDOF early termination
	OTHERS

	JVET-P0524
	On high-level control flags of BDOF and PROF
	ONOFF_CONTROL

	JVET-P0544
	Non-CE4: A slice header flag disabling PROF
	ONOFF_CONTROL

	JVET-P0546
	Non-CE4: An applying condition of BDOF
	ONOFF_CONTROL

	JVET-P0598
	CE4-related: Harmonized CU-level Condition Check in BDOF and DMVR
	ONOFF_CONTROL

	JVET-P0601
	CE4-related: Support slice level disabling for PROF
	ONOFF_CONTROL

	JVET-P0653
	Non-CE4: On BDOF and PROF parameter derivation
	VAR SHIFT

	JVET-P0654
	Non-CE4: Unified BDOF and DMVR early termination threshold
	OTHERS



BDOF/PROF/DMVR on/off control
JVET-P0089 Non-CE4: DMVR control by reference picture type [H. Huang, W.-J. Chien, M. Karczewicz (Qualcomm)]
This contribution proposes to disable DMVR if one of the reference pictures is a long-term reference picture. 
JVET-P0191 Enabling BDOF and DMVR according to reference picture types [N. Zhang, H. Liu, L. Zhang, K. Zhang, Y. Wang (Bytedance)]
Method one: DMVR and BDOF may be enabled only when both reference pictures are short-term reference pictures.
Method two: DMVR and BDOF may be enabled only when both reference pictures are long-term reference pictures or short-term reference pictures.
It is agreed to bring the following options to track for discussion:
1. No change to the existing application conditions of BDOF and DMVR.
2. Apply equal POC distance constraint to both BDOF and DMVR (in the current design, such constraint is already applied to DMVR). 
3. No equal POC distance constraint to both BDOF and DMVR (i.e. applying the current BDOF condition to DMVR).
4. Disable two tools when two reference pictures are one long-term and one short-term.
JVET-P0311 Non-CE4: On enabling condition of BDOF and DMVR [F. Chen, L. Wang (Hikvision)]
Method One is the same JVET-P0191 Method One. See notes under JVET-P0191
Method Two is purely editorial.
JVET-P0237 Non-CE4: On conditions for PROF [T. Chujoh, E. Sasaki, T. Ikai (Sharp)] 
The contribution reported that in both VVC draft 6 and VTM-6.0, WP and BCW are not supported for PROF.
Two method are proposed: 1) first WP then PROF; 2) first PROF then WP. The second method is the method in the current specification.
JVET-P0263 Non-CE4: On PROF conditions [X. W. Meng (PKU)]
In Method One, it is proposed to add block size constraint (>=128 samples) for PROF; the same block size is applied to BDOF and DMVR. (JVET-P0282 Method One).
Method Two is to disable BCW and WP for PROF. No need to discuss.
JVET-P0279 Non-CE4: Interaction between PROF and other tools [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
No need to discuss.
JVET-P0282 Non-CE4: Block size alignment between PROF and BDOF

	
	AFFINE INTER
	AFFINE MERGE
	PROF
	BDOF

	VTM6.0
	w>=16 && h>=16
	w>=8 && h>=8
	-
	w>=8 && h>=8 && w*h>=128

	Proposal
	Method I
	w>=16 && h>=16
	w>=8 && h>=8
	w*h>=128
	w>=8 && h>=8 && w*h>=128

	
	Method II
	w>=16 && h>=16
	w>=8 && h>=8 && w*h>=128
	-
	w>=8 && h>=8 && w*h>=128

	
	Method III
	w>=8 && h>=8 && w*h>=128
	w>=8 && h>=8 && w*h>=128
	-
	w>=8 && h>=8 && w*h>=128


Method Three enables 8xN and Nx8 for affine ATMVP.
JVET-P0314 Non-CE4: Harmonization of PROF, BDOF and DMVR syntax [X.W. Meng (PKU), X. Zheng (DJI), S.S. Wang, S.W. Ma (PKU)]
See notes under JVET-0408.
JVET-P0408 CE4-related: On PROF on/off control [J. Chen, R.-L. Liao, J. Luo, Y. Ye (Alibaba)]
Option #1 (JVET-P0314/JVET-P0544/JVET-P0314 Method One/JVET-P0434/JVET-P0601 Method Two/JVET-P0524 Method Two): use the same slice-level BDOF and DMVR control flag to control the PROF at the slice level.
Option #2 (JVET-P0314 Method Two): use the same syntax for PROF and BDOF and one different syntax for DMVR at slice level. Suggested to be removed from consideration.
Option #3 (JVET-P0524 Method Three): use the same syntax to control BDOF, DMVR and PROF at slice; at SPS levels, two flags one for BDOF and PROF and the other one for DMVR. Suggested to be removed from consideration.
Option #4 (JVET-P0524 Method One/JVET-P0601 Method One): use one additional flag for PROF at slice level.
It is commented that this flag is useful in that disabling PROF in certain scenarios may improve visual quality which is caused by imbalanced PROF improvements on luma and chroma (i.e., the PROF is only applied to luma).
It is commented there may be other ways to enhance the chroma quality rather than disabling the PROF.
It is commented by one proponent that the slice-level PROF ON/OFF control is useful for real-time transcoding applications.
Revisit to track: Option #1 and #4.
JVET-P0320 Non-CE4/AHG17: On slice-level syntax for BDOF and DMVR [A. Filippov, V. Rufitskiy (Huawei)]
It is proposed to skip signaling of the syntax element slice_disable_bdof_dmvr_flag for slices that are not of type B.
Revisit in track.
JVET-P0415 Non-CE4: Unification of DMVR and BDOF enabling conditions [W. Chen, Y. He (InterDigital)]
Method One: enable unequal POC distance reference pictures for DMVR.
Method Two: apply equal POC distance constraint for BDOF.
See notes under JVET-P0191.
JVET-P0434 Non-CE4: Enabling conditions of PROF [Z. Deng, L. Zhang, K. Zhang, H. Liu, N. Zhang, K. Fan (Bytedance)]
See notes under JVET-P0408.
JVET-P0524 On high-level control flags of BDOF and PROF [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
See notes under JVET-P0408.
JVET-P0544 Non-CE4: A slice header flag disabling PROF [K. Unno, K. Kawamura, S. Naito (KDDI)]
See notes under JVET-P0408.
JVET-P0546 Non-CE4: An applying condition of BDOF [K. Unno, K. Kawamura, S. Naito (KDDI)]
Same as Method Two as JVET-P0415. See notes under JVET-P0191.
JVET-P0598 CE4-related: Harmonized CU-level Condition Check in BDOF and DMVR [C.-C. Chen, H. Huang, K. Reuzé, W.-J. Chien, M. Karczewicz (Qualcomm)]
[bookmark: _Hlk21144184]Same as JVET-P0415. See notes under JVET-P0191.
JVET-P0601 CE4-related: Support slice level disabling for PROF [K. Kondo, M. Ikeda (Sony)] [late]
See notes under JVET-P0408.
BDOF/PROF parameter derivation
JVET-P0091 CE4-related: Simplification of PROF and BDOF [H. Huang, W.-J. Chien, M. Karczewicz (Qualcomm)]
This contribution proposes to move the right shift operation in refinement offset calculation of PROF and BDOF to the delta MV calculation that is outside the loop.
It is proposed to move the one 1-bit right-shift of the BDOF sample offset calculation to the inside. The benefit is trying to align the sample offset calculation of the BDOF and PROF. No average BD-rate performance loss for RA and no performance impact on LD given the BDOF is only applied to RA. The method reduces the number of right-shifts by performing the right-shift on 4x4 subblock level.
Recommendation: Adopt
JVET-P0201 Non-CE4: Simplification on BDOF offset calculation [D. Liu, R. Yu (Ericsson)]
This contribution proposes to remove the shift operations when calculating the BDOF offset for each sample and instead to perform shift operation directly on the derived (vx, vy) pair per 4x4 subblock. The method reduces the number of right-shifts by performing the right-shift on 4x4 subblock level.
One expert supports to align the spec as the software while one expert supports to align the software as the spec.
One expert commented the impact of reducing the vx and vy precision may be more significant for low QPs.
One expert commented that it is desirable to remove per-sample 1-bit right-shift for the BDOF offset calculation.
The second part is the same (i.e., moving the per-sample 1-bit right-shift) as JVET-P0091.
JVET-P0653 Non-CE4: On BDOF and PROF parameter derivation [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai)] [late]
The discussion is chaired by H. Yang.
In this contribution, two modifications are proposed to unify the intermediate parameter derivation process of the BDOF and PROF: 1) align the motion refinement precision of the PROF to be the same as the BDOF, i.e., 1/32-pel, as proposed in CE4-2.1; 2) remove the dependency of internal bit-depth on the calculation of intermediate parameters of the BDOF and PROF. Compared to VTM-6.0 anchors, the proposed modifications reportedly show average BD-rate changes of {0.01%, 0.02%, 0.01%} and {0.02%, 0.01%, 0.04%} for RA and LD configurations, respectively.
The first part is the same as CE4-2.1. The second part remove the dependency between internal bit-depth and the calculation of intermediate parameters, three shifts and one clipping threshold. The performance does not change in CTC.
One mismatch between the spec and the SW is can also be solved by this.
Recommendation: adopt the second part.

JVET-P0200 Non-CE4: Modifications on BDOF intermediate parameter derivation [D. Liu, R.Yu (Ericsson)]
The contribution proposes two changed. The first change removes the shift operations for deriving tempH[ x ][ y ] and tempV[ x ][ y ]. The second change unifies the shift parameter (shift2) for deriving the diff[ x ][ y ] for all bit depths.
For the first change (method 1), multiple experts commented that the change may increase the precision of internal BDOF derivation with no performance benefit. The second change (method 2) is a subset of JVET-P0653 second aspect. 
JVET-P0238 Non-CE4: On definition of motion vector range for PROF and BDOF [T. Chujoh, E. Sasaki, T. Ikai (Sharp)]
The contribution proposes to use fixed mv refinement range for all internal bit-depth, which is subset of JVET-P0653.
JVET-P0281 Non-CE4: Corrections on parameter calculation for PROF and BDOF [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
Method one is exactly the same as JVET-P0653.
JVET-P0491 CE4-related: On MVD derivation in PROF [H. Liu, L. Zhang, K. Zhang, Y. Wang, J. Xu, Y. Wang (Bytedance)]
The contribution proposes the clipped range of MVD of BDOF and PROF be symmetric [-31, 31]. The benefit is that it can reduce the number of PROF MVD derivations by 50%. In the current PROF design, 16 derivations are needed for each affine CU. The BD-rate 0.00% and -0.02% for RA and LD configurations.
One non-proponent supports the solution.
Multiple experts commented that for the current PROF it can be still implemented by mirroring with clipping at the end.
One expert commented the complexity saving, i.e., 50% clipping operations of the PROF MVD derivation of one affine CU, may not be interesting.
The proponent commented that the complexity reduction of the proposed solution could be helpful to reduce the PROF MVD calculation for software.
Revisit at track.
BDOF/PROF overflow fix
JVET-P0154 CE4-related: PROF prediction sample range reduction [T.-D. Chuang, Z.-Y. Lin, C.-Y. Chen, C.-W. Hsu, Y.-W. Huang, S.-M. Lei (MediaTek)]
In VVC Draft 6, prediction refinement with optical flow (PROF) for affine prediction was adopted to refine the affine prediction samples. The bit-depth of each refined prediction sample is 17-bit for 10-bit video. The refined prediction samples can be further processed by weighted prediction, which leads to using multipliers beyond 16-bit in the weighted prediction and is not software implementation friendly. In this proposal, three methods are proposed. 
In Method 1, it is proposed to clip the prediction offset within 14 bits for 8- to 12-bit video. when bit-depth is > 12bit, the range is bit-depth dependent. Same as JVET-P0094. Some small loss in Class-F 0.01% for RA and 0.07% for LD.
In Method 2, it is proposed to clip the refined prediction samples to 16 bits for 8- to 12-bit video. when bit-depth is > 12bit, the range is bit-depth dependent. Bit-exact BD-rate performance.
In Method 3, PROF is disabled when weighted prediction or bi-prediction coding unit level weights (BCW) is aplied. 0.03% and 0.02% losses for RA and LD. (JVET-P0263 Method2, JVET-P0237, JVET-P0279).
Multiple experts commented that the PROF can be jointly applied with BCW and WP.
One expert commented that the gain of BCW on affine is 0.1%.
One expert commneted method1 can use 16-bit addition while method 2 needs >16-bit addition which seems not a problem for software and hardware.
One expert commented that for Method 2 it needs to put the implementation freedom (1<<13) as normative which may not be desirable. Another expert does not agree that because the offset (1<<13) can be added back before the clipping.
Recommendation: Adopt JVET-P0154 Method One/P0094/P0172 Method One/P0143/P0518 Method One/JVET-P0281 Method Three
JVET-P0094 AHG16: Fix on overflow issue in PROF [H. Chen, H. Yang (Huawei)]
The same solution as JVET-P0154 Method1. See notes under JVET-P0154.
JVET-P0172 AHG16/Non-CE4: Prediction sample value clipping for PROF [J. Li, C. S. Lim (Panasonic)]
The same solutions as Method one and Method two in JVET-P0154. See notes under JVET-P0154.
JVET-P0413 CE4-related: Clipping for PROF [W. Chen, Y. He (InterDigital)]
The same solution as JVET-P0154 Method1. See notes under JVET-P0154.
JVET-P0518 AHG16/Non-CE4: Addressing 16-bit multiplication overflow issue of the PROF [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
The same solutions as Method one and Method two in JVET-P0154. See notes under JVET-P0154.
Others
JVET-P0153 CE4-related: Overlapped block optical flow [Y.-L. Hsiao, Y.-C. Lin, C.-C. Chen, C.-W. Hsu, C.-Y. Chen, Y.-W. Huang, S.-M. Lei (MediaTek)]
This contribution proposes to extend the prediction refinement with optical flow process to improve the motion compensation by using the above and left boundaries of inter coding blocks. The proposed method uses similar methods of the PROF to refine the prediction samples on PU boundaries. The reference sample padding, gradient derivation and refinement offset calculation are exactly the same as the PROF. But, the calculation of the sample-wise motion refinements are different. The motion refinements are calculated from the weighted combination of the differences of the current PU and neighboring blocks. The weight values are dependent on PU sizes and the distance to left and top boundaries. The refinement is applied to the prediction samples on the boundaries of width/2 and height/2. The BD-rate performance is 0.09% and 0.31% gains for RA and LD with encoding and decoding time 107% and 108% for RA, 108% and 111% for LD. The method is only applied to non-affine modes.
The method is applied with the BDOF when the DMVR is not applied.
One non-proponent asked whether there is any subjective improvement. The proponent said there are some subjective improvements.
More than one non-proponents suggest to put it in CE.
Further study is encouraged.
JVET-P0253 Non-CE4: Simplify the division process of DMVR [K. Abe, Y. Kato, T. Toma (Panasonic)]
This contribution proposes to introduce the division method using size CCLM 16 LUT to calculate the fractional pel DMVR motion refinement.
One expert pointed out that there is one class D sequence BQSquare which shows 0.32% loss.
One expert commented that after this the motion refinement could go beyond the current range [-8, 8].
JVET-P0310 Non-CE4: On simplification of PROF and BDOF [F. Chen, L. Wang (Hikvision)]
It is proposed to modify the padding process of PROF and BDOF by removing the fetching of 4 corner samples. It seems the change is purely editorial.
JVET-P0443 Non-CE4: On DMVR early termination [G. Li, X. Li, X. Xu, S. Liu (Tencent)]
The contribution proposes to apply the early termination utilizing the MV offset of the above neighboring sub-PU and/or the MV offset of the left neighboring sub-PU in DMVR searching process. The BD-rate impact is 0.03% loss with 4% decoding time savings of the DMVR module.
The current DMVR design can allow the parallel processing of neighboring subblocks while the proposed change does not have such design benefit.
One expert commented that the current BD-rate loss and decoding time savings is not a good trade-off.
JVET-P0444 Non-CE4: On DMVR without padding [G. Li, X. Li, X. Xu, S. Liu (Tencent)]
In this contribution, it is proposed to use actual reference samples instead of padded samples for DMVR, in order to reduce DMVR processing time on decoder. For the search range of 8x16 and 16x8 CUs are reduced from 2 to 1 such that the worst-case memory bandwidth consumption of the VVC does not change, i.e., 8x8 bi-prediction. It is reported that compared with VTM-6.0 the proposed methods have overall performance of RA 0.05%, Enc 100%, Dec 96%, DMVR processing time 73%.
One expert commented that the method may increase the average memory bandwidth consumption. The proponent said that for neighboring 16x16 memory fetch the cache hit is highly possible.
One expert commented that this increase the on-chip memory for DMVR by 0.5K.
More than one non-proponent that the current decoding time savings of the contribution is interesting.
Recommendation: study in the CE (average memory bandwidth consumption)
JVET-P0519 Non-CE4: On SAD threshold for BDOF early termination [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
The discussion is chaired by H. Yang.
In this contribution, it is reported that there is one mismatch between VVC draft 6 and VTM-6.0 on the SAD calculation for early terminating the BDOF process. In the VVC draft 6, the SAD threshold used to bypass the BDOF process is dependent on the internal bit-depth of L0 and L1 prediction signals. In the VTM-6.0, the SAD threshold is independent of internal bit-depth and calculated based on the 10-bit intermediate prediction samples used for DMVR motion refinement. Since the SAD value dmvrSAD is always calculated as a 10-bit value, it is proposed to align the specification draft with the VTM-6.0 reference software. Otherwise, the SAD value dmvrSAD could be compared with a SAD threshold with different bit-depth based on the current VVC draft.
Recommendation (bugfix): align the spec to the SW on SAD threshold for the early termination in BDOF.

JVET-P0654 Non-CE4: Unified BDOF and DMVR early termination threshold [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai)] [late]
The discussion is chaired by H. Yang.
In VVC draft 6, one same SAD value that is calculated at the center of the initial DMVR search is used to early terminate both the BDOF and DMVR processes of one subblock. However, the SAD thresholds used to bypass the two coding tools are different. To achieve one more unified design, this contribution proposes to use the same SAD threshold for the BDOF and DMVR early termination. Simulation results for RA configuration are summarized as
By setting the SAD threshold equal to 1 per sample, average {Y, U, V} BD-rate impact is {0.00%, 0.04%, 0.03%} with enc 100% and dec 101%.
By setting the SAD threshold equal to 2 per sample, average {Y, U, V} BD-rate impact is {0.02%, 0.03%, 0.05%} with enc 99% and dec 99%.
By setting the SAD threshold equal to 4 per sample, average {Y, U, V} BD-rate impact is {0.15%, 0.09%, 0.12%} with enc 96% and dec 94%.
The first part of the proposal sets a single fixed value as the SAD threshold for both BDOF and DMVR. Threshold 1, 2, and 4 is tested.
The second part of the proposal add an SPS syntax to signal the SAD threshold in the bitstream and apply it to both BDOF and DMVR. It is claimed that encoder can choose different value for different tradeoffs of compression performance and decoder complexity.
The worst case complexity is not changed. The average complexity can be reduced by setting a larger threshold. It is claimed by the proponent this is beneficial to SW decoder.
It is commented that by different tradeoffs of performance and complexity can also be achieved by setting the slice level control flag for DMVR.
It is commented that this flexibility would need additional effort at the decoder side.
It is commented the proposed method could benefit power consumption sensitive SW decoder.

Weighted prediction (5)
	JVET number
	Title
	Tag

	JVET-P0234
	AHG-2/Non-CE4: On clarification of weightedPredFlag
	

	JVET-P0236
	Non CE4: On a simplification for triangle merge mode
	

	JVET-P0280
	Non-CE4: Fix the behavior between BCW and WP
	

	JVET-P0317
	Non-CE4: BCW clean-up for weight signaling
	

	JVET-P0617
	Non-CE4: On TPM merge mode in the presence of weighted prediction
	



JVET-P0234 AHG-2/Non-CE4: On clarification of weightedPredFlag [T. Chujoh, T. Ikai (Sharp)]
In this contribution, the variable weightedPredFlag which defines the explicit weighted prediction enabling is clarified. The current description of the variable weightedPredFlag is based on HEVC text. However, it is contradicted to the description of other VVC tools such as DMVR, BDOF and BCW. Therefore, in this contribution, a new definition for weightedPredFlag is proposed.
It is reported there is a bug in the specification.
The claimed bug is not clear according to the discussion.
Encourage the proponent for further study.

JVET-P0280 Non-CE4: Fix the behavior between BCW and WP [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
In current spec text, there are two methods for weighted prediction, which are default weighted prediction (BCW) and explicit weighted prediction (WP). Since BCW is a tool being controlled by the coding unit, BCW index is parsed when explicit weighting flags of both reference pictures are false. It means that if weighting flags of the reference pictures for the current CU are not enabled, BCW index becomes valid even though the WP is enabled in PPS. However, in the weighted prediction process, the BCW index of the current CU is ignored when the WP is enabled in PPS. In this proposal, three solutions to fix the behavior between BCW and WP are introduced for normal block and affine block (with PROF).
Method 1 proposes to align the spec to SW on interaction of BCW and WP.
Recommendation (spec bugfix): adopt method 1.

JVET-P0236 Non-CE4: On a simplification for triangle merge mode [T. Chujoh, E. Sasaki, T. Ikai (Sharp)]
The triangle merge mode is a method that generates predicted samples by dividing a block to two non-rectangular areas and averaging boundary samples. It is claimed that, in the current WD6, the relationship between the triangle merge mode and the explicit weighted prediction has not been clarified. In this contribution, the explicit weighted prediction can be selected in both the triangle merge mode and the other merge tools. As an experimental result on CTC, it is reported that the coding efficiency and the encoding time were not changed, and the average of encoding times became 1% faster on LB configuration. As an experimental result on fade sequences by using the explicit weighted prediction, the average gain was 0.42%.
It is proposed to enable explicit weighted prediction to TPM mode. The explicit weighted prediction is applied on the L0 and L1 prediction, and then the TPM blending operation is applied. 
It is noted that the TPM prediction is changed and the compression performance without explicit weighted prediction is changed. 
It is commented that the existing TPM should not be changed.
It is commented that two weighted prediction applied by concatenating the explicit weighted prediction and TPM blending. This may be the reason why the two tools are designed to be exclusive to each other as commented by one expert.
JVET-P0690 Crosscheck of JVET-P0236 (Non-CE4: On a simplification for triangle merge mode) [P. Bordes (InterDigital)]

JVET-P0811 Crosscheck of JVET-P0236 (Non-CE4: On a simplification for triangle merge mode) [K. Abe (Panasonic)]

JVET-P0617 Non-CE4: On TPM merge mode in the presence of weighted prediction [A. Filippov, V. Rufitskiy (Huawei)] [late] [miss]
Chaired by X. Xiu
The contribution proposes to put the TPM weighted average and the WP to one single step. The additional benefit is 0.85% gain and 0.24% for fade-to-black and 0.82% and 0.25% gain for fade-to-white for VTM-6.0 with WP on. 
The same idea can also be applied to GEO partitions.
One expert commented the proposed method could increase the dynamic range of combined WP and TPM weighting. Because the bitdpeth of WP weights is 8-bit, i.e, it could increase the internal bit-depth of combined WP and TPM weighting by 8-bit.
One expert commented it may not be worthy to pay such cost with limited gain that can be achieved.
If we want to make changes, this method may be a good candidate.
Recommendation: revisit in track on the question on whether to enable WP in combination with TPM.
JVET-P0317 Non-CE4: BCW clean-up for weight signaling [D. Park, Y.-U. Yoon, J. Do, J.-G. Kim (KAU), J. Lee, J. Kang (ETRI)]
The syntax element of BCW weight index is adaptively coded according to the value of NoBackwardPredFlag. It is asserted that this can violate the flexibility of codec and cause the dependency issue. This contribution proposes BCW clean-up design which 5 weights, , can be parsed without any condition. The experimental results reportedly show 0.02% and 0.00% luma BD-rates performance for RA and LDB, respectively.
On average 0.02% loss is observed.
JVET-P0675 Crosscheck of JVET-P0317 (Non-CE4: BCW cleanup for weight signalling) [Y.-L. Hsiao (MediaTek)]


Switchable interpolation filter (16)
Contributions in this category were discussed Oct. 5th, 2000–2200 in CE4 BoG meeting (chaired by Haitao Yang).
	JVET number
	Title
	Tag

	JVET-P0151
	CE4-related: Simplification of half-pel switchable interpolation filter
	IDX_DERIVATION

	JVET-P0260
	CE4-related: On inheritance of half-pel interpolation filter in merge mode
	IDX_DERIVATION

	JVET-P0340
	Non-CE4: Unification of merge interpolation filter (triangle and pairwise-average)
	IDX_DERIVATION

	JVET-P0341
	Non-CE4: Coding of interpolation filter index in non-merge inter mode
	IDX_DERIVATION

	JVET-P0414
	Non-CE4: Simplification of SIF
	OTHERS

	JVET-P0439
	Non-CE4: Motion pruning with alternative half-pel interpolation filter flag
	MV_PRUNING

	JVET-P0440
	Non-CE4: On inheritance of alternative half-pel interpolation filter flag in MMVD
	IDX_DERIVATION

	JVET-P0461
	Non-CE4: Usage of half-pel switchable interpolation filter for pairwise candidate
	IDX_DERIVATION

	JVET-P0490
	Non-CE4: Cleanup of half-pel switchable interpolation filter
	IDX_DERIVATION

	JVET-P0496
	Non-CE4: Switchable interpolation filter for TPM
	IDX_DERIVATION

	JVET-P0513
	Non-CE4: Extending switchable interpolation filter to affine mode
	OTHERS

	JVET-P0532
	CE4-related: Modified hpelIfIdx derivation for half-pel interpolation filter
	IDX_DERIVATION

	JVET-P0533
	CE4-related: Motion vector rounding in enabled hpelIfIdx
	IDX_DERIVATION

	JVET-P0542
	Non-CE4: Cleanup on alternative half-pel interpolation filter
	IDX_DERIVATION

	JVET-P0621
	Non-CE4: On motion information comparison
	MV_PRUNING

	JVET-P0856
	Non-CE4: On switchable interpolation filter and bi-prediction weight indices cleanup
	MV_PRUNING



Discussion of contributions on the derivation of hpelIfIdx for pairwise merge candidate.
Seven options on the table,
3. Keep the current design
4. Set hpelIfIdx to 0, in P0151, P0260, P0461, P0542, P490
5. Set hpelIfIdx to 1, in P0260
6. Set hpelIfIdx to the maximum value of hpelIfIdx-0 and hpelIfIdx-1, in P0340
7. Set hpelIfIdx to the hpelIfIdx of the candidate with smaller merge index, in P0461
8. Modify hpelIfIdx from 1 to 0 if MV position shifts from half-pel by pairwise averaging operation, in P532, P490
9. Round the motion vector reference position to half-pel position when hpelfIdx is equal to 1, in P0533
It is agreed to focus on the first two options.
It is asked whether the current design has a problem in SW or HW implementation. No positive feedback received.
There is no consensus in BoG discussion.
Recommendation: discuss in track option 1 and option 2.

Discussion of contributions on the derivation of hpelIfIdx for DMVR mode.
Modify hpelIfIdx according to the motion vector derived in DMVR, in P0532
No separate results for this point in P0532.
Applies the 8-tap DCTIF in the final MC in DMVR, in P0151.
On average this does not change coding performance. 0.01% loss for class A2 and class B. 0.01% gain for class C.
Round the motion vector reference position to half-pel position when hpelfIdx is equal to 1, in P0533
There is no consensus to make a recommendation on this.

Discussion of contributions on the derivation of hpelIfIdx for MMVD mode
Modify hpelIfIdx according to the motion vector derived in MMVD mode, P0440, P0532, P490.
0.01% loss for RA and 0.03% gain for LDB.
Modify MMVD distance table according to inherited hpelIfIdx, P0440, P0533
0.00% for RA and 0.01% loss for LDB.

Discussion of contributions on applying SIF to TPM
P0340, P0542, P0496
It is reported that the proposed change does not bring coding gain.

Discussion of remaining contributions in the category of switchable interpolation filter
Removes propagation of hpelIfIdx in merge mode, in P0260
0.15% loss for RA and 0.09% loss for LDB.
Coding of interpolation filter index in non-merge inter mode, in P0341
0.07% gain for RA and 0.08% gain for LDB. The encoder run-time is increased by 3% in both cases.
Set hpelIfIdx to 0 when motion vector for MMVD candidate, pairwise candidate, and Bi-predicted 4×8/8×4 CU has a finer precision than half-pel, in P0490
Apply SIF to affine motion compensation, in P0513
There is no consensus to make a recommendation on these contributions.

JVET-P0151 CE4-related: Simplification of half-pel switchable interpolation filter [Y.-L. Hsiao, C.-C. Chen, C.-W. Hsu, Y.-W. Huang, S.-M. Lei (MediaTek)]

JVET-P0924 Crosscheck of JVET-P0151: CE4-related: Simplification of half-pel switchable interpolation filter [H. Gao (Huawei)]

JVET-P0260 CE4-related: On inheritance of half-pel interpolation filter in merge mode [S. H. Wang (PKU)]

JVET-P0695 Cross-check of JVET-P0260: CE4-related: On inheritance of half-pel interpolation filter in merge mode [H. Sun, J. Li (Panasonic)]

JVET-P0340 Non-CE4: Unification of merge interpolation filter (triangle and pairwise-average) [P. Bordes, A. Robert, F. Le Léannec, F. Galpin (InterDigital)]

JVET-P0658 Crosscheck of JVET-P0340 (Non-CE4: Unification of merge interpolation filter (triangle and pairwise-average)) [Y. Wang (Bytedance)]

JVET-P0341 Non-CE4: Coding of interpolation filter index in non-merge inter mode [P. Bordes, F. Galpin, F. Le Léannec, E. François (InterDigital)]

JVET-P0414 Non-CE4: Simplification of SIF [W. Chen, Y. He (InterDigital)]
In the first test, half-pel MVD precision is disabled if either the width or height of a CU is larger than 32. In the second test, half-pel MVD precision is disabled if the area of a CU is larger than 1024. Simulation results are shown as below:
For test 1, Y-BD-rate=0.03%, EncT=98%, DecT=99% for RA configuration, and Y-BD-rate=0.02%, EncT=99%, DecT=101% for LDB configuration.
For test 2, Y-BD-rate=0.01%, EncT=99%, DecT=100% for RA configuration, and Y-BD-rate=0.01%, EncT=99%, DecT=100% for LDB configuration.
It is commented that the proposed method does not disable large CU SIF for merge mode.

JVET-P0439 Non-CE4: Motion pruning with alternative half-pel interpolation filter flag [G. Li, X. Li, X. Xu, S. Liu (Tencent)]
It is proposed to consider hpelIfIdx in the motion vector pruning when constructing merge list.
It is claimed by the proponent this is for design consistency.
It is commented that BCW index is not considered in motion vector pruning as well. The proposed method makes the current design inconsistent.
It is reported no coding gain is observed.
JVET-P0828 Crosscheck of JVET-P0439 (Non-CE4 Motion pruning with alternative half-pel interpolation filter flag) [A. Robert (InterDigital)]

JVET-P0440 Non-CE4: On inheritance of alternative half-pel interpolation filter flag in MMVD [G. Li, X. Li, X. Xu, S. Liu (Tencent)]

JVET-P0646 Cross-check of JVET-P0440 (Non-CE4: On inheritance of alternative half-pel interpolation filter flag in MMVD) [K. Zhang (Bytedance)]

JVET-P0461 Non-CE4: Usage of half-pel switchable interpolation filter for pairwise candidate [N. Zhang, H. Liu, L. Zhang, K. Zhang, Y. Wang (Bytedance)]

JVET-P0490 Non-CE4: Cleanup of half-pel switchable interpolation filter [H. Liu, N. Zhang, L. Zhang, K. Zhang, Z. Deng, J. Xu (Bytedance)]

JVET-P0867 Crosscheck of JVET-P0490 (Non-CE4: Cleanup of half-pel switchable interpolation filter) [N. Hu (Qualcomm)]

JVET-P0496 Non-CE4: Switchable interpolation filter in TPM [Y. Wang, L. Zhang, H. Liu, K. Zhang, N. Zhang, Y. Wang (Bytedance)]

JVET-P0689 Crosscheck of JVET-P0496 (Non-CE4: Switchable interpolation filter for TPM) [P. Bordes (InterDigital)]

JVET-P0513 Non-CE4: Extending switchable interpolation filter to affine mode [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]

JVET-P0875 Crosscheck of JVET-P0513 "Non-CE4: Extending switchable interpolation filter to affine mode" [G. Li (Tencent)]

JVET-P0532 CE4-related: Modified hpelIfIdx derivation for half-pel interpolation filter [Y. Kidani, K. Kawamura, K. Unno, S. Naito (KDDI)]

JVET-P0911 Cross-check of JVET-P0532 (CE4-related: Modified hpelIfIdx derivation for half-pel interpolation filter) [J. Nam (LGE)]

JVET-P0533 CE4-related: Motion vector rounding in enabled hpelIfIdx [Y. Kidani, K. Kawamura, K. Unno, S. Naito (KDDI)]

JVET-P0912 Cross-check of JVET-P0533 (CE4-related: Motion vector rounding in enabled hpelIfIdx) [J. Nam (LGE)]

JVET-P0542 Non-CE4: Cleanup on alternative half-pel interpolation filter [J. Nam, H. Jang, N. Park, J. Lim, S. Kim (LGE)]

JVET-P0947 Crosscheck of JVET-P0542 (Non-CE4: Cleanup on alternative half-pel interpolation filter) [Y. Kidani, K. Unno, (KDDI)]

JVET-P0621 Non-CE4: On motion information comparison [A. Robert, F. Le Léannec, F. Galpin, T. Poirier (InterDigital)] [late]
Test a is the same as P0439. Test b extend test a to other places of motion vector comparison.
No performance change for RA and 0.04% gain for LDB is reported for test b. 
A mismatch between spec and SW is reported.
It is later clarified that the proposed spec fix to the storage of hpelIfIdx in HMVP table is the same as P0856.
JVET-P0879 Crosscheck of JVET-P0621 "Non-CE4: On motion information comparison" [G. Li (Tencent)]

JVET-P0856 Non-CE4: On switchable interpolation filter and bi-prediction weight indices cleanup [T. Solovyev, S. Ikonin, A. Karabutov, R. Chernyak (Huawei)] [late] [miss]
The discussion is chaired by X. Xiu.
This contribution describes changes in pruning during merge list construction process and history-based motion vector prediction lookup table update. Two options are proposed. The first option is do not use switchable interpolation filter index and bi-prediction weight indices in candidate comparison. In this case only specification changes are need to make specification text aligned with the test model software. The second option is to use switchable interpolation filter and bi-prediction weight indices in motion information comparison. In this case both specification text and test model software have to be changed.
A mismatch is reported between spec and SW on motion vector comparison in merge list construction. 
Another mismatch on the hpelIfIdx storage in HMPV table is reported. This is reported in ticket 557 in the bug tracking system of spec.
It is suggested to align spec to SW on the two mismatches.
Recommendation (bugfix to spec): adopt.

Others (10)
	JVET number
	Title
	Tag

	JVET-P0090
	Non-CE4: 32 bits coding for abs_mvd_minus2
	

	JVET-P0092
	AHG13: Encoder speed-up for SMVD
	

	JVET-P0312
	Non-CE4: On condition of SMVD
	

	JVET-P0385
	Non-CE4: MV rounding in sbTMVP
	

	JVET-P0442
	Non-CE4: Unified AMVR signaling
	

	JVET-P0445
	Non-CE4: Encoder optimization for subblock-based merge candidate search
	

	JVET-P0512
	Non-CE4: SIMD support for motion compensated prediction at high internal bit-depth
	

	JVET-P0541
	Non-CE4: Context modeling for inter prediction mode
	

	JVET-P0604
	Non-CE4: Motion field storage optimization for the line buffer
	

	JVET-P0620
	non-CE4: flexible sbt mode
	



JVET-P0090 Non-CE4: 32 bits coding for abs_mvd_minus2 [H. Huang, M. Coban, H. Wang, V. Seregin, W.-J. Chien, M. Karczewicz (Qualcomm)]
This contribution proposes two solutions to limit the worst-case code length to 32 bits for coding the syntax element abs_mvd_minus2 in VVC. In the first solution, it is proposed to change affine 1/16-pel to 1/8-pel. In the second solution, the binarization of abs_mvd_minus2 is modified by modifying the codeword of the extreme last coefficient. The BD-rate impact of solution one and two -0.01% and 0.00%, respectively. 

	Input Value
	Codeword prefix
	Codeword suffix
	Prefix code length
	Suffix code length
	Total codeword length

	[0,1]
	0
	 x
	1
	1
	2

	[2,5]
	10
	 xx
	2
	2
	4

	[6,13]
	110
	 xxx
	3
	3
	6

	[14,29]
	1110
	 xxxx
	4
	4
	8

	[30, 61]
	1 1110
	 x xxxx
	5
	5
	10

	[62, 125]
	11 1110
	 xx xxxx
	6
	6
	12

	[126, 253]
	111 1110
	 xxx xxxx
	7
	7
	14

	[254, 509]
	1111 1110
	 xxxx xxxx
	8
	8
	16

	[510, 1021]
	1 1111 1110
	 x xxxx xxxx
	9
	9
	18

	…
	…
	…
	…
	…
	…

	[65534, 131069]
	1111 1111 1111 1110
	 xxxx xxxx xxxx xxxx
	16
	16
	32

	[131070]
	1111 1111 1111 1111
	 0000 0000 0000 0000
	16
	16
	32


One non-proponent supports the first solution.
One non-proponent supports the second solution.
Multiple non-proponents questioned whether the binarization of abs_mvd_minus2 > 32-bit is problem or not.
One non-proponent supported to constrain the binarization of abs_mvd_minus2 within 32-bit for consistency purpose given that current binarization of coefficient coding is limited within 32-bit.
One expert commented in the current VTM-6.0 there is already one encoder constraint to avoid such case (abs_mvd_minus2 > 32-bit) happen.
Revisit in track on question if the limitation of abs_mvd_min2 binarization within 32-bit is needed.
If we go in this way, solution two is preferable as it is done in the similar as what we did for coefficient coding.
JVET-P0312 Non-CE4: On condition of SMVD [F. Chen, L. Wang (Hikvision)]
This is RPR-related contribution which should be discussed in CE1.
JVET-P0385 Non-CE4: MV rounding in sbTMVP [K. Zhang, L. Zhang, H. Liu, Z. Deng, N. Zhang, Y. Wang (Bytedance)]
The contribution proposes to modify the MV rounding operation of sbTMVP from “rounded towards negative” to “rounded to zero” for the purpose of the unification as the “rounded towards to zero” rounding operation is used for other MV rounding operations.
More than one non-proponents commented whether the change is only related to calculate the offset for sbTMVP collocated block location, which is different from rounding MV.
Revisit in track. 
JVET-P0442 Non-CE4: Unified AMVR signalling [G. Li, X. Li, X. Xu, S. Liu (Tencent)]
In this contribution, two methods on the signaling of adaptive motion vector resolution (AMVR) are proposed. In the first method, it is proposed to use the AMVR enabling/disabling flag to signal the 1-pel/4-pel of IBC mode. The second method is on top of the first method with reduced one context for the first bin, i.e., amvr_flag.
One expert commented the first method is equal to changing the context of the IBC 1-/4-pel flag.
Some experts questioned whether the first method is real unification or not.
One non-proponent supports method two.
JVET-P0445 Non-CE4: Encoder optimization for subblock-based merge candidate search [G. Li, X. Li, X. Xu, S. Liu (Tencent)]
It is proposed to separate luma and chroma components in motion compensation for affine and SbTMVP. In the stage of SATD based cost assessment, motion compensation for luma only will be done to generate luma prediction samples for subblock merge candidates search. The proposed encoder speed-up has BD-rate loss with 2% encoding time saving.
One non-proponent supports to adopt the proposed change to next VTM software.
Recommendation (s/w): adopt
JVET-P0512 Non-CE4: SIMD support for motion compensated prediction at high internal bit-depth [X. Xiu, Y.-W. Chen, T.-C. Ma, H.-J. Jhu, X. Wang (Kwai Inc.)]
Chaired by H. Yang.
This contribution provides software patch for VTM-6.0 to support single instruction multiple data (SIMD) implementation for motion compensated prediction when the internal bit-depth is larger than 10-bit. Simulation results reportedly show that for 12-bit coding encoding/decoding time reductions of RA and LD configurations over VTM-6.0 are 19%/14% and 19%/15%, respectively, with bit-exact BD-rate results.
The SW implementation is confirmed by SW coordinator X. Li.
Several experts support to have this SW optimization.
Recommendation (SW optimization): adopt.

JVET-P0541 Non-CE4: Context modeling for inter prediction mode [J. Nam, H. Jang, N. Park, J. Lim, S. Kim (LGE)]
Reviewed in CE7.
JVET-P0604 Non-CE4: Motion field storage optimization for the line buffer [T. Solovyev, S. Ikonin, A. Karabutov, R. Chernyak (Huawei)]
It’s proposed to use 8-pixel grid instead of 4-pixel grid for accessing motion information located in top CTU. It can save around 50% of motion related information. The BD-rate impact is 0.01% and -0.01% for RA and LD, respectively.
One non-proponent commented the proposed change can affect the motion inheritance. The largest coding loss is 0.26% for KristenAndSara in LD configuration.
One non-proponent commented there are bigger losses for Class-A2.
JVET-P0620 Non-CE4: Flexible SBT mode [F. Galpin, F. Le Léannec, A. Robert, K. Naser, E. François (InterDigital)] [late]
No need to present.

JVET-P0092 AHG13: Encoder speed-up for SMVD
To reduce the running time of SMVD, the following non-normative changes are proposed:
A. Firstly, the maximum number of initial MV candidates is set to 5;
B. The distortion calculation for SMVD is modified as the regular BI prediction search.
The proposed method leads to 0.00% BD-rate saving with 6% encoding time saving. The encoding time savings of the first modification and the second modification are around 2% and 4%, respectively.
One non-proponent supports to adopt the proposed SMVD encoder speed-up.
Proponent mentioned that there are less than 50 lines software changes.
Recommendation (s/w): adopt to next VTM software.
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