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Abstract
This contribution advocates minor changes to rounding behavior and to the nominal origin of the quantization parameter for specification and transmission purposes, and proposes a refinement of the dynamic range spec for intra 16x16 mode 2nd level luma DC transform coefficients.  A remark is also provided on potential improvement of R-D performance by making |f| larger in the example encoder.
1.
The Origin of QP for Specification

In the current draft QP ranges from -12 to +39.  The specification is full of equations that use “QP+12” somewhere in them in order to follow this convention.  This is purely a matter of editorial convention, as the location of the origin (where QP=0) can be changed with no effect on the value of the “bits on the wire”.  I advocate setting the spec origin at the low end.  So instead of equations using QP+12, we will have equations simply using QP.

2.
The Origin of QP for Transmission

For transmission, we do not expect extremely small values of QP to be the most common.  If QP is FLC coded, this is no problem.  However, if QP is VLC coded, we should choose an origin somewhere in the likely range of use and code differences from that value.

For the sake of discussion, we assume that item 1 above is adopted and propose that the encoding of quant at the sequence level should use

seq_qp_predictor = 26

and syntax:

diff_presence

1 bit

if (diff_presence) {
  sign_indicator
1 bit
  diff_sign = 2 * sign_indicator - 1

  diff_mag

UVLC with decoded range [1,…,26-SignIndicator]

}else{

  diff_sign = 0;

  diff_mag  = 0;

}
Semantics:

seq_qp_result = (seq_qp_predictor + diff_sign * diff_mag)

Similarly, we propose that at the slice level, the encoding use the same syntax with semantics defined as:

slice_qp_result = (seq_qp_result + diff_sign * diff_mag + 52) % 52

Similarly, we propose that at the macroblock level, the encoding use the same syntax (without the diff_presence indicator, since that is implied from mb_type) with semantics defined as:

mb_qp_result = (slice_qp_result + diff_sign * diff_mag + 52) % 52

3.
16x16 Intra Plane Prediction
Draft 7 specifies this:

–
b = (5*(H>>2)>>4) [Ed. Note: Correct? Why no rounding offset?]
–
c = (5*(V>>2)>>4)

I advocate changing these to some equivalent of:

–
b = (5*H+32)>>6)
–
c = (5*V+32)>>6)

Or if that causes a word-length issue, I advocate changing these to some equivalent of:

–
b = (5*(H>>2)+8)>>4)
–
c = (5*(V>>2)+8)>>4)

Either of these should produce greater accuracy by introducing a rounding offset before the right shift.
4.
Luminance DC coefficients in Intra 16x16 macroblock
Draft 7 specifies this for QP < 0:
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I advocate changing this (including change of QP origin) to some equivalent of:
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The only difference between the behaviors produced by these two variations is the value obtained when the sample to be rounded is negative and precisely half-way between two rounded values.  When this occurs, both possible rounding methods appear to produce the same accuracy.  The result will also be later shifted down by six bits in Equation 9-24, so the rounding difference amounts to only one one-hundred-twenty-eighth of a least significant bit.  I therefore advocate the cleaner and simpler form.

5.
Chrominance DC Coefficients

Draft 7 specifies this for QP < -6:
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I advocate changing this (including change of QP origin) to some equivalent of:
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The only difference between the behaviors produced by these two variations is the value obtained when the sample to be rounded is precisely half-way between two rounded values.  When this occurs, both possible rounding methods appear to produce the same accuracy.  The result will also be later shifted down by six bits in Equation 9-24, so the rounding difference amounts to only one one-hundred-twenty-eighth of a least significant bit.  I therefore advocate the cleaner and simpler form.

6.
Dynamic Range for DC Transforms

An issue arose on the email reflector between myself and Frank Bossen during interim drafting work that the dynamic range of XFB(i,j) in Equation 9-5 above may exceed 16 bits with certain values of input data when very small step sizes are in use (less than -6 in the current definition of QP).

We went back and forth on this issue.  First I interpreted the intent to be to keep the range within 16 bits always, and therefore added comments to JWD2d7 to indicate that this range must not be violated and specified in Annex B that the example encoder would not use 16x16 intra mode when QP < -6.  Later I interpreted the intent to be to only keep the range of XD(i,j) in Equation 9-7 within 16 bits and to allow the intermediate value in Equation 9-5 to exceed that range (because something similar happens in the encoder and it only limits the final downshifted result, because no isolated expression equivalent to Equation 9-5 existed in the JVT-B038 proposal, and because no limits were placed in JVT-B038 on the use of this mode).  There was no voiced objection to the reinterpretation on the reflector, and the reinterpretation was included in JWD2d8.

However, we note that this is actually a legitimately distinct design decision.  We can choose to go either way.  If we use my first (JWD2d7) interpretation, we slightly simplify the decoding process.  If we use my second (JWD2d8) interpretation, we allow the 16x16 intra mode to apply to all input data for the full range of QP values.

We note that Lindbergh et al (at least in an early draft) are proposing removal of support of “negative QP” from the baseline profile on complexity grounds.  We think this would be a shame, and we dispute the complexity impact estimate found in that document, as the special handling of QP does not appear to us to be much of a burden (in either interpretation) and as it is only involved in computing one coefficient per 4x4 block – not for all of the coefficients.
However, since there is a claim of a complexity problem, we offer the JWD2d7 version of the dynamic range interpretation as a way of minimizing that complexity if necessary to get support for having the full range of QP values in the baseline profile.  Specifically, this would involve making the following changes:

1. Specifying a normative limit on valid bitstreams such that XFB(i,j) of Equation 9-5 (shown above) must be in the range from -215 to 215-1-(Frank(i,j)>>((QP+12)/6))
2. Specifying a normative limit on valid bitstreams such that XFB(i,j) of Equation 9-10 (shown above) must be in the range from -215 to 215-1-Frank(i,j)

3. Specifying in Annex B that when QP < -6, the example encoder should not use 16x16 intra mode.

We propose the adoption of these changes as they are decoder-friendly by keeping everything within 16 bits for all three transforms (including intermediate results).
We believe that item 2 above should be adopted in either case, as we believe there is no dynamic range problem for the chroma DC values.
We also note that the simplified rounding specified above will also reduce complexity for small step sizes.

7.
B-Picture Bi-Directional Averaging

If Pf and Pb are the two prediction values for a sample produced from forward and backward motion vectors, the B-picture prediction process uses:

P = (Pf + Pb + 1)>>1

I advocate changing this to:

P = (Pf + Pb)>>1

The only difference between the behaviors produced by these two variations is the value obtained when the sample to be rounded is exactly half-way between two integers.  When this occurs, both possible rounding methods appear to produce the same accuracy.  I therefore advocate the cleaner and simpler form.

8.
The value of |f| (an Encoder-Only Issue)

The author strongly suspects that the value of |f| used in Equation B-44 of JWD2r7 is too small (at least for the inter case), but has not yet found time to test this hypothesis.  Some R-D benefit should be obtainable by experimenting with this value.
(Append for Proposal Documents)
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