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Summary
Annex Q (reduced-resolution update mode) of ITU-T Rec. H.263 contains what appears to be an erroneous specification for equations involving division with rounding in which the numerator is a signed number.  This implementer's guide has been prepared to inform the community of the perceived problem and its tentative solution as agreed by ITU-T SG 16.
Division operation in Figures Q.8/H.263 and Q.9/H.263
The currently-specified rounding in subclause Q.6.1 Figure Q.8/H.263 and subclause Q.6.2 Figure Q.9/H.263 specifies a division by a denominator value D of the form D = 2K where K is a positive integer constant.  In Figure Q.8/H.263, the value of D is equal to 16 (and thus K is equal to 4 in this case).  In Figure Q.9/H.263, the value of D is equal to 4 (and thus K is equal to 2 in this case).

The equations found in these figures in the Recommendation specify to perform a rounding division of some numerator N by this denominator using equations of the form as follows:

Result = (N+D/2) / D

where the "/" symbol denotes division with truncation of fractional remainders toward zero.

These equations appear to produce undesirable results when the numerator N is less than zero, which is possible in these equations of the Recommendation.

For example, the current rounding specification would cause a problem if N is equal to –1.25 * D.  In such a case, the computed result of the rounded division would be 0 instead of the likely intended value of –1.

The tentative corrected interpretation suggested for implementers is to change these equations to the form as follows:
Result = (N+D/2) >> K

where the ">>" symbol denotes an arithmetic right-shift operation that removes the least-significant K bits in a two's complement representation of (N+D/2).  For example, using this interpretation, the result will be equal to –1 if N is equal to –1.25 * D, will be equal to –1 if N is equal to –1.5 * D, will be equal to +1 if N is equal to 1.25 * D, and will be equal to +2 if N is equal to +1.5 * D.
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