0.1.1 8.4.1 Prediction of vector components

No vector component prediction takes place across macroblock boundaries of macroblocks that do not belong to the same slice.  For the purpose of vector component prediction, macroblocks that do not belong to the same slice are treated as outside the picture.
With exception of the 16x8 and 8x16 block shapes, "median prediction" (see subclause Error! Reference source not found.) is used.  In case the macroblock may be classified to have directional segmentation the prediction is specified in subclause Error! Reference source not found..  The motion vector for a Skip mode macroblock shall be obtained as described in subclause Error! Reference source not found..
0.1.1.1 8.4.1.1 Median prediction

The prediction of the components of the motion vector value for a block E is formed based on the parameters of neighbouring blocks A, B, C, and D as shown in Figure 8‑4.  This process is referred to as median prediction described below.
A
The block containing the sample to the left of the upper left sample in E
B
The block containing the sample just above the upper left sample in E
C
The block containing the sample above and to the right of the upper right sample in E
D
The block containing the sample above and to the left of the upper left sample in E
NOTE - The prediction of A, B, C, D and E may use different indices into the reference picture list.
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Figure 8‑4 – Median prediction of motion vectors

The median prediction is based on the following equation:
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TD is defined as follows:

(a) If the reference picture for current block E is in short term buffer, 
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equals to temporal distance between the current picture and the reference picture of block E. If the reference picture for neighboring block X (X can be A, B, or C) is in short-term buffer, 
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equals to temporal distance between current picture and the reference picture of block X. Otherwise, if the reference picture for neighboring block X is in long-term buffer, we set 
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(b) If the reference picture for current block E is in long term buffer, we set 
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equal to 1 and all 
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of neighboring blocks to 1.

(c) If the block X is intra or is outside the current picture or slice, no scaling is performed on that block.

Similar to the Direct mode motion parameter calculation, the above division operation could be replaced with a shift calculation.
The following rules specify the predicted motion vector value resulting from the median prediction process for block E:
–
If block C is outside the current picture or slice or is not available due to the decoding order within a macroblock as specified in Error! Reference source not found., its motion vector and reference picture index shall be considered equal to the motion vector and reference picture index for block D.

–
If blocks B, C, and D are all outside the current picture or slice, their motion vector values and reference picture indices shall be considered as equal to the motion vector value and reference picture index for block A.

–
If any predictor not specified by the first or second rules above is coded as intra or is outside the current picture or slice, its motion vector value shall be considered equal to zero and it shall be considered to have a different reference picture than block E.

–
If only one of the three blocks A, B and C has the same reference picture as block E, then the predicted motion vector for block E shall be equal to the motion vector of the A, B, or C block with the same reference picture as block E; otherwise, each component of the predicted motion vector value for block E shall be the median of the corresponding motion vector component values for blocks A, B, and C.

0.2 10.3  Decoding process for motion vectors

0.2.1 10.3.1 Differential motion vectors

In the following, the terms temporal ordering and temporal distance refer to ordering and distance according to the picture order counter described in subclause Error! Reference source not found.. This is also the decoder output order and the intended display order.
Motion vectors for list 0, list 1, or bi-predictive blocks are differentially encoded. A prediction has to be added to the motion vector differences in order to reconstruct motion vectors for the current macroblock.  

The predictions for bi-predictive blocks are formed from the motion vectors of spatially neighbouring blocks in a way similar to that described in subclause Error! Reference source not found., but with a few important distinctions.  
First, a list i, where i = 0 or 1, motion vector MVi from the current block is predicted only from neighbouring blocks that contain motion vectors with the same temporal direction (earlier or later in time) as MVi. If a neighbouring block does not have a motion vector with the same temporal direction, the predictor for that block is set to zero and the neighbouring block shall be considered as belonging to a different reference picture for purposes of computing the median prediction of subclause Error! Reference source not found..

Second, if a neighbouring bi-predicted block has both motion vectors pointing in the same temporal direction as MVi, and both motion vectors point to the same reference picture, then the list 0 motion vector from that block is used as a prediction. Otherwise, if a neighbouring bi-predicted block has both motion vectors pointing in the same temporal direction as MVi but they point to different reference pictures, then the motion vector that points to the temporally closest reference picture to the block’s reference picture index is used.  If the two vectors for a neighbouring block are equidistant from the block’s reference picture index, the vector that points to the temporally closest picture is used.  
Third, reconstructed motion vectors in direct mode neighbouring blocks shall be used as predictions for the current block motion vectors.  
If a direct mode neighbouring block has two motion vectors, then this block is treated as if it were a bi-predictive neighbouring block. 
If a direct mode neighbouring block has only one motion vector, then this block is considered as a list 0 or list 1 block. 
In the case that the co-located block in such a direct mode block is intra coded and the direct_spatial_mv_pred_flag is 0, the direct mode block is treated as belonging to a different reference picture for purposes of computing the median prediction of subclause Error! Reference source not found..
0.2.2 
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