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Abstract
In VVC draft 6, mirrored padding is applied to adaptive loop filter for slice boundaries when loop_filter_across_slices_enabled_flag is equal to 0. However, if raster-scan slice is used there can be some cases that are not supported depending on the slice configuration. In this document, it is proposed to extend slice boundary processing when loop_filter_across_slices_enabled_flag is equal to 0 to all slice configurations by converting non-supported cases to the existed method of the slice boundaries handling.
Introduction
In VVC draft 6, when ALF can be constrained by only using samples of the same slice and if current to-be-filtered sample needs a sample in the top and/or left coding tree unit (CTU) belong to a different slice, the mirrored padding method is applied.
However, if the current to-be-filtered sample needs a sample in a CTU in diagonal direction, current draft cannot handle this case. For example, in the picture below, when current to-be-filtered sample (in CTUd) needs a sample in its top-left CTUa, current draft will just use this outside sample.
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Figure 1. Diagonal sample required for ALF processing.
Proposed method
To handle all unsupported cases in VVC draft 6, it is proposed to convert such cases to a case, which is already supported, such as to treat the above CTU boundary or the left CTU boundary as a slice boundary even some samples belong to the same slice.
In Figure 2, the problem is converted into the case when the top CTU is in a different slice such that mirrored padding is applied along the top CTU boundary.
In Figure 3, the problem is converted into the case when the left CTU is in a different slice such that mirrored padding is applied along left CTU boundary.
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Figure 2. Mirrored padding applied along the top CTU boundary
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Figure 3. Mirrored padding applied along the left CTU boundary
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