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                   where 0 = adaptive, 3-100 = fixed in number of frames,
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-dtx             : Activate DTX mode with a SID update rate of 8 frames
When a value D is supplied, the SID update rate is either adaptive (D=0) or fixed (D = 3 to 100). When the rate is adaptive (D=0), the actual rate is limited to the range 8-50; this rate is signal dependent, based on estimated background noise characteristics (e.g. SNR).
The SID update rate description does not specify properly that the default operation is the fixed update rate of 8 frames.
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[bookmark: _Toc517376294]4.4.3	DTX/CNG operation
The codec is equipped with a signal activity detection (SAD) algorithm for classifying each input frame as active or inactive. It supports a discontinuous transmission (DTX) operation in which the comfort noise generation (CNG) module is used to approximate and update the statistics of the background noise at a variable bit rate. Thus, the transmission rate during inactive signal periods is variable and depends on the estimated level of the background noise. By default in the command line the transmission rate of CNG update is fixed to 8 frames. However, the CNG update rate can also be fixed set to another fixed value or a variable rate by means of a command line parameter; when the transmission rate during inactive signal periods is variable, it depends on the estimated level of the background noise..
[bookmark: _Toc517376295]4.4.3.1	Inactive Signal coding
When the codec is operated in DTX on mode the signal classifier depicted in Figure 1 selects the discontinuous transmission (DTX) mode for frames that are determined to consist of background noise. For these frames a low-rate parametric representation of the signal is transmitted no more frequently than every 8 frames (160ms).
The low-rate parametric representation is used in the decoder for comfort noise generation (CNG) and includes parameters describing the frequency envelope of the background signal, energy parameters describing the overall energy and its time evolution.





5.6.1.1	SID update
The CN parameters are transmitted at a fixed or adaptive rate during inactive signal periods using a command line parameter. By default in the command line the transmission rate of CNG update is fixed to 8 frames. However, the CNG update rate can also be set to another fixed value or a variable rate by means of a command line parameter. The fixed rate is limited to between 3 and 100 frames. The adaptive rate, in general, is dependent on the background noise characteristics such as the current signal-to-noise ratio (SNR) and is limited to be between 8 and 50. Generally, at a high SNR, the SID frames are transmitted with a lower rate to achieve a significant reduction of average data rate at the cost of only minor quality degradation. On the other hand, at a low SNR, SID frames are transmitted with a higher frequency so that the comfort noise remains as natural as possible. Thus, increasing SNR implies decreasing SID frame frequency, whereas decreasing SNR implies increasing SID frame frequency.




To determine the adaptive SID transmission rate, the SNR is calculated based on the long-term energy of the active signal, , and background noise, . The DTX algorithm updates both long‑term values in each frame to take into account the possible evolutions of the level of the two respective signals. In the current frame, only one of these two energies is updated. If the current frame is classified as VOICED, the DTX module updates only the long-term energy of the active signal. Otherwise, it updates only the long-term energy of the background noise. The adaptive rate calculation is performed in every inactive signal frame after the preamble period. This period is characterized by at least 50 updates of both  and .
The update of the long-term energy of an active signal is performed as follows:

		(1313)	
and the update of the long-term energy of an inactive signal as

		(1314)	




where Ef = ||snr(n)|| is the energy of the denoised signal, snr(n), in the current frame. α represents a forgetting factor. Its value is based on the energy evolution. The value of α is set either to 0.99 for slow adaptation, or 0.90 for fast adaptation of the long-term energy level. In case of , fast adaptation is chosen if  in the current frame, otherwise slow adaptation is applied. In case of , the fast adaptation is chosen if  in the current frame, otherwise slow adaptation is applied.


Having estimated the long-term energies,  and , the SNR value in the logarithmic domain is calculated in every inactive signal frame as

		(1315)	
The SID transmission rate, rSID, is finally adapted based on the current SNR value. The value of rSID is linearly varied between a minimum value, rMIN, that corresponds to a minimum SNR value, SNRMIN, and a maximum value, rMAX, that corresponds to a maximum SNR value, SNRMAX. That is

		(1316)	
where rMIN ≤ rSID ≤ rMAX. The values rMIN, SNRMIN, rMAX and SNRMAX are selected as follows:
		rMIN = 8
	SNRMIN = 36 dB
	rMAX = 50
	SNRMAX = 51 dB.



Thus, the adaptive rate is limited to between 8 and 50 frames and is updated in every inactive signal frame. If the number of consecutive NO_DATA frames is equal to or greater than the current value of rSID, the next inactive signal frame is denoted as a SID frame. There is one exception to this rule.
a) SID frame sent due to detection of abrupt changes in the spectral characteristics of background noise, as described in Section 5.6.1.2. 
After the rate rSID is determined, a variation of the long-term energy of the inactive signal is calculated and subjected to a fixed threshold. This is performed in every NO_DATA frame after the preamble period. That is, if the following variation holds

		(1317)	


the long-term energy of inactive speech is reset to , where  is the long-term energy of the inactive signal updated in every SID frame.



End of changes
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