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A Note on Embedding Delay in the Uplink Direction of Hands-free Systems
When designing a hands-free system, it is important to consider that delays do not necessarily add up. In the uplink direction, e.g., usually filter functions working sample-by-sample are followed by an acoustic echo compensation (time- or frequenecy domain) and a noise reduction (often frequency domain). Finally, after noise reduction, the speech encoder collects frames of 10, 20, or 25 ms of speech (8 kHz codecs) and performs encoding of these whole frames. The so-called algorithmic delay of the speech coder is a delay that cannot be circumvented. It is the sum of the speech encoder frame size (GSM AMR coder: 20 ms) and the look-ahead (GSM AMR coder: 5 ms). 
When designing, e.g., a frequency-based noise reduction scheme ahead of AMR speech coding, the noise reduction delay can (partly) be embedded into the 25 ms algorithmic delay of the speech encoder by properly synchronizing framing of the DFT overlap-add scheme and the speech encoder input buffer.

The simplest example is a noise reduction that also works with 25 ms input buffer size (i.e., 200 samples at 8 kHz), but 20 ms frame shift – right the same numbers as the speech coder has. This leads then to actually no additional delay of the noise reduction hands-free component. With this example however, the lookahead samples may be partly suppressed by windowing.  
Note that a variety of useful designs are possible between the two extremes of completely adding delay figures and the total embedding of noise reduction delay into the speech encoder delay. Also note that other components of the hands-free system may add algorithmic delay as well. 
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