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1 Background
During our implementation of reference resampling by a factor of 4 for Custom picture format coding, we have found some ambiguity for the Cap Exchange under H.242/H.245. The ambiguity is related to whether or not we need to declare all the derived resolutions in the Cap exchange. 

For example, 

If the Capset declares a Custom Picture Format 704x480, and reference picture resampling by a factor of 4, do we need to declare 352x240 in the Cap to actually do a factor of 4 resampling? If this were true,  we would need to declare 176x120 to allow the resampling by a factor of 4 to go down two levels. 

There are two possible clarifications:

(1) Declare all the resolutions (including any derived resolutions) in the Cap exchange. If a resolution is not included in the Capset, that resolution shall not be used at any time, even the reference picture resampling is declared.

(2)  H.242/H.245 Capset shall only include native resolutions; a native resolution cap declaring Reference Picture Resampling by a factor of 4 shall imply that the resolutions that are a factor of 4 and a factor of 16 lower than the native resolution are supported, as long as these resolutions are greater than or equal to QCIF vertically and horizontally; a derived resolution shall inherit all the H.263 options of the parent native resolution, including having the same Annexes, MPI (Minimum Picture Interval) and clock frequency.

There are many drawbacks of this method:

(a) The H.263 capability is lengthened significantly, especially when there are many custom picture formats.  This can greatly extend the time to complete capability exchange, especially for H.320 endpoints (where the capability exchange occurs over a 400 bps BAS channel).

(b) There is a limit of 16 custom picture formats in H.245.  Specifying the derived resolutions explicitly severely limits the number of native custom picture formats that can be included in a single cap (to around 5). 

(c) It makes it unclear whether or not Reference Resampling of a Particular resolution is actually permitted due to the fact that each resolution may have its own options and MPI etc.

(d) It makes it impossible for a device to distinguish native resolutions it can receive from the resolutions that are derived only for the purpose of Reference resampling. 

(e) If a declared lower resolution contains options (or custom clock rate and MPI) which are different from the higher resolution, it is unclear which options apply during resampling.

(f) H.242 signaling requires that custom picture format dimensions (height and width) must both be divisible by 8.  The derived resolutions might not have that property; in which case they could not be included in the capset. But there is no such restriction for reference picture resampling.

(g) H.245 signaling requires that custom picture format dimensions (height and width) must both be divisible by 4, which is different from H.242 where custom format dimensions must be divisible by 8. This mismatch could create problems for gateways.

Here are two specific examples that the clarification #1 would cause problems:

(a) Under H.242, each resolution could associate with its own capset. If a cap is declaring: CIF with Reference resampling and deblocking mode while QCIF with AP mode, Can we do a reference resampling from CIF to QCIF? The answer probably is yes. But, can we carry the deblocking mode into QCIF? The answer probably is no. But the encoder will have to check all the conditions during reference resampling. Next question would be: can we do a reference resampling from QCIF to CIF? The answer probably is no. Here comes the interesting part: we start from CIF, resampling to QCIF, then we CANNOT go back to CIF. 

(b) Let's now look at a custom picture 720x480 (standard MPEG2 main level resolution). I would like to do a reference resampling down 2 levels, i.e. 360x240 and 180x120. Under H.245,  the resolution must be a factor of 4 pixels; the above resolutions are fine. However, under H.242, they must be a factor of 8, where 180x120 cannot be declared in the Cap. There are other useful  formats  that would not be able to do reference resampling by a factor of 4 due to the same reason. The above discrepancy between H.245 and H.242 could also cause problems for gateways.

Based on the above analysis, we are strongly in favor of the clarification #2.

This would greatly simplify the capset and clearly establish the capability of Reference Picture Resampling by a factor of 4. It also clearly indicates the native resolutions and its associated caps that are supported by the codec.  It also solves the H.242/H.245 capset mismatch problem and extends the application areas of Reference Picture Resampling  by a factor of 4.
2 Proposal

H.242/H.245 Capset shall only include native resolutions; a native resolution cap declaring Reference Picture Resampling by a factor of 4 shall imply that the resolutions that are a factor of 4 and a factor of 16 lower than the native resolution are supported, as long as these resolutions are greater than or equal to QCIF vertically and horizontally; a derived resolution shall inherit all the H.263 options of the parent native resolution, including having the same Annexes, MPI (Minimum Picture Interval) and clock frequency.
















