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[bookmark: _Toc3742009]5.3.1.1	Extrapolation of future pitch
In case of a frame loss, an estimation of the end-of-frame pitch is done to help keeping the adaptive codebook in sync to the error free case as good as possible. If the error free end-of-frame pitch can be predicted precisely, the recovery after the loss will be a lot quicker. The pitch extrapolation assumes that the encoder uses a smooth pitch contour. The information on the estimated end-of-frame pitch is used by the glottal pulse resynchronization tool described in subclause 5.3.1.2.
The pitch extrapolation is done only if the last good frame was classified as UNVOICED TRANSITION, VOICED TRANSITION or VOICED_CLAS. Also the pitch extrapolation is only performed if the frame before the loss was a good frame. The extrapolation is done based on the pitch lags, [image: ], of the last 5 subframes before the erasure. Also the history of the pitch gains, [image: ], of the last 6 subframes before the erasure is needed. The history update of the pitch lags and pitch gains is done after the synthesis of every frame.
First, the difference between the pitch lags is computed:
	[image: ] for[image: ]	(27)
where [image: ] denotes the last subframe of the previous frame, [image: ] denotes the second last sub-frame of the previous frame, and so on.
In case the last good frame contained information about future pitch gains and pitch lags, [image: ]  is instead calculated by:
	[image: ] for [image: ]	(28)
Also in case of information about future pitch gains and pitch lags was contained in the previous frame, the history of pitch gains is shifted by 2 subframes in a way that the [image: ]-th pitch gain is moved to the [image: ]-th pitch gain, for [image: ].
Future subframe information might be available if the last good frame was coded with TCX MDCT and there was LTP information available, or the last good frame was coded with ACELP and there was future pitch information transmitted in the bitstream (see subclause 5.3.3.1).
The sum of the differences is computed as
	[image: ]	(29)
The position of the maximum absolute difference, [image: ], is found.
If the criterion [image: ] AND [image: ] is met, pitch prediction is performed. Else no prediction is performed and [image: ]is used for building the adaptive codebook during concealment.
Pitch prediction is performed by minimizing this error equation.
(30)
[image: ]

	[image: ]	(30)	

(30)



where:
[image: ] is the error function,
[image: ] are the past adaptive codebook gains (also denoted as [image: ], [image: ],[image: ],[image: ]),
[image: ] and [image: ] are unknown variables which need to be determined,
[image: ] are the adaptive codebook lags from the past frames (also denoted as ,),
 is the subframe index

The past adaptive codebook gains are multipliedy by a vector {1.25f, 1.125f, 1.f, 0.875f, .75f};
Minimizing of this function is done by deviating the error function by a and b separately
	[image: ]	(31)
By setting the derivatives [image: ] and [image: ] to zero, this leads to:


	[image: ]	(32)
	[image: ]	(33)
where
	[image: ]	(34)
The end-of-frame pitch is determined according to this, if no information about future subframes was available in the previous frame:

		(35)
In case there was information about future pitch gains and pitch lags available the end-of-frame pitch is predicted by:

		(36)
After this processing, the predicted pitch [image: ] is limited between [image: ] and [image: ].
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