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The current H.263+ draft supports spatial scalability only for the scaling factor two in both directions. This works fine if one layer is in QCIF and another in CIF, but is too restricted to combine sQCIF with QCIF, for example.





A more general scheme to allow for general scaling factors and displacements is therefore desirable.





Such a scheme already exists in MPEG-2, but instead of copy that solution it would be nice to reuse the tools that we have already present in H.263+. In particular, the RPR-mode supports general scaling factors and can be used as the basis for a general spatial scalability scheme.





Here, I propose to use the RPR-mode to achieve general spatial  scalability in a way that is compatible with the present factor of 2 spatial scalability and also provides a one-dimensional case similar to the one proposed by Tom Gardos at Intel in the Portland contribution q15a47. 





Specification


The scheme works in the following ways on EI and EP/B-pictures.


EI-PICTURES.





If the RPR-bit is not set, the scaling factors are inferred from the EI-picture format compared to the reference anchor picture format. The RPR warping is then used in the same way as for implicit format change for P-pictures. For the standard case of factor two scaling, this gives exactly the same result as the present specification. It also gives one-dimensional scaling and  works for general scaling factors.


If the RPR-bit of an EI-picture is set, warping parameters shall be provided telling how to warp the anchor picture to create the prediction for the enhancement picture. This is analogous to the RPR-mode for P-pictures, and fill-modes etc. are carried over from the standard case. One can probably restrict the warping space to scaling plus displacement, or equivalently keep the edges of the prediction image horizontal and vertical. Therefore it is enough to transfer the positions of the upper-left and lower-right corners.





EP/B-PICTURES


For EP/B-pictures, I suggest that one keeps the same warping prediction as for the latest EI-picture in the same layer. This means that the relation between the enhancement and reference layer is constant in time.





Interaction with RPR-mode in reference layer


There is one slight problem that I see in the case where RPR-mode is used in the reference layer. According to Annex P, if RPR-warping is used in the reference layer, the same, but scaled, warping parameters should be used in the enhancement layer. For the case of  scaling factor two, this is easily achieved by multiplying the warping parameters by two and a new least significant bit, but one needs a more general scheme for the general case.


One possibility would be to device a corresponding scheme in the general scalability case where one scales the reference layer parameters and adds some more significant bits. 


Another possibility would be to send completely new warping parameters for the enhancement layer.


This is an open issue that should be settled.





H.263+ or H.263++?


I don’t see that this general spatial scalability necessarily must be included in H.263+. As long as no special cases of spatial scalability are introduced it should be simple to add this feature in H.263++, without any impact on the H.263+ parts. I therefore suggest that this general spatial scalability feature is considered for H.263++ and that interested parties spend some efforts on solving the remaining open issues.
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