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Abstract
This contribution reports the results of Core Experiment 7.3.2 (CE7.3.2). In the proposed method, the quantization parameter value range is further extended to the maximum value equal to 57 from 51. It is motivated by the observation that the quantization parameter (QP) values for some higher temporal layers are all set to the max QP values 51 for generating anchor results of some Call for Proposls (CfP) test points in the RA setting. CE7.3.2 reportedly achieves average BD rate reductions of 0.67%, 2.24%, and 1.88% for luma, cb, and cr components, respectively, for the RA configuration setting under the VTM-1.0 CTCs (with all BMS tools off) using QPs 32, 37, 42, and 47.
In version 2, the spec text is provided with the maximum quantization parameter value equal to 63.

Introduction
In the reference software VTM-1.0 for VVC Test Model 1 (VTM1) [1], a hierarchical group of pictures (GOP) structure is employed for coding test sequences in the random access or low delay settings. The QP value for quantization of transform coefficients in a temporal layer is derived from a base-layer QP plus a QP offset value corresponding to the current temporal layer index. The QP offset value generally increases with the temporal layer index. When a video sequence is coded with a relatively large base QP value over a low bitrate range, the derived QP value for the higher temporal layers may exceed the maximum QP value 51 in [1]. As a result, the slice QP parameter values for some highest temporal layers are all set to 51 after clipping, leading to inefficient compression. Such scenario is observed from the anchor results of some CfP test points in the RA setting [2].

Proposed method
In the proposed method [3], the QP value range is further extended to the maximum value equal to 57 from 51. The control parameters corresponding to QP values larger than 51 for de-block filtering are extrapolated from the original parameter values.

Experimental results
The proposed method was integrated into the BMS-1.0 reference software [4]. The coding results generated by the proposed method were evaluated against the anchor results generated by the unmodified BMS-1.0 reference software in the RA setting. All the coding experiments were conducted according to the CE7 test conditions specified in [5, 6] except for using a set of large QP values. Please note that the proposed modification only affects the results generated with a base QP value larger than 42 for the RA setting using BMS-1.0.
Table 1 summarizes the simulation results of CE7.3.2 under the VTM-1.0 configurations (with all BMS tools off) and the BMS-1.0 configurations (with all BMS tools on), respectively, using QPs 32, 37, 42, and 47. It is shown that the proposed modification can reduce average BD rates substantially although it only impacts the results corresponding to a base QP value 47.
The detailed simulation results can be found in the attached spreadsheets.

Table 1: Summary of the average BD bitrate and run time for CE7.3.2 using QPs 32, 37, 42, and 47.
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Conclusions
This contribution proposes to extend the QP value range to the maximum value equal to 57 from 51. Experimental results show the proposed modification can improve compression efficiency for coding video sequences in the RA setting using a hierarchical GOP structure.
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Y U V EncT DecT Y U V EncT DecT

Class A1 -0.50% -2.21% -1.76% 94% 98% -0.54% -2.06% -1.69% 94% 94%

Class A2 -0.62% -2.19% -1.83% 95% 99% -0.64% -2.09% -1.71% 96% 92%

Class B -0.77% -2.63% -2.18% 95% 101% -0.79% -2.54% -2.05% 95% 92%

Class C -0.73% -1.81% -1.63% 94% 99% -0.74% -1.65% -1.54% 95% 99%

Class E

Overall

-0.67% -2.24% -1.88% 94% 99% -0.70% -2.11% -1.77% 95% 95%

Class D -0.30% -1.46% -1.16% 96% 99% -0.26% -1.21% -1.02% 97% 99%

Class F (optional) -0.53% -1.05% -1.08% 95% 99% -0.47% -1.06% -0.92% 96% 99%

Over BMS-1.0

Random Access Main 10

Over VTM-1.0


