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This document contains proposed text for a revision of Rec. G.100.1 to provide more guidance on the effect of codec overload point.


5.8	Relation between overload (dBov) and maximum levels (dBm0)
While levels in digital speech transmission networks are expressed usually in terms of the power of tone (expressed e.g. in dBm0), the level specification for digital processing devices such as speech coders is specified in terms of dBov values. Hence, it is useful to relate these two level units. The conversion between both representations can be generically expressed as:
y(dBm0) = z(dBov) + C
There are three specific cases of interest: A-law G.711, µ-law G.711, and G.722. It should be noted that irrespective of the case, the level Tmax of a maximum level tone would always be –3.01 dBov. For the G.711 encoding rule, an encoded sequence is provided to define the 0 dBm0 level (see Table 5/G.711 for A-law and Table 6/G.711 for µ-law). The result is that a pure tone that exercises the maximum level has a power Tmax of 3.14 dBm0 for A-law, and of 3.17 dBm0 for µ-law. Therefore, C above becomes 6.15 dB for A-law and 6.18 dB for µ-law. For the G.722 wideband coding algorithm, the overload point of the A/D and D/A converters should beis defined as +9 dBm0. Therefore, in that case, C becomes 12.01 dB. 
The following relationships summarise the relationships described above:
	ΛA (dBm0) = Lov (dBov) + 6.15 dB	(A-law)
	Λµ (dBm0) = Lov (dBov) + 6.18 dB	(µ-law)
	ΛG.722 (dBm0) = Lov (dBov) + 12.01 dB	(G.722)

5.8.1	Impact of interworking between codecs having unequal codec overload points
If we consider a signal of -20 dBm0 entering a codec with +3 and + 9 dBm0 codecs respectively, we have the following situations, if no additional level alignment/correction is used:

Table 1 Example of level issues that will occur if no proper level alignment/correction is used
	Encode
	Decode

	Input level
	Overload point
	Digital level
	Overload point
	Output level
	Effective gain

	-20 dBm0
	+3 dBm0
	-26 dBov
	+3 dBm0
	-20 dBm0
	0 dB

	-20 dBm0
	+3 dBm0
	-26 dBov
	+9 dbm0
	-14 dBm0
	+6 dB

	-20 dBm0
	+9 dBm0
	-32 dBov
	+3 dBm0
	-26 dBm0
	-6 dB

	-20 dbm0
	+9 dbm0
	-32 dBov
	+9 dBm0
	-20 dBm0
	0 dB



This shows that, if no proper level alignment/correction is introduced between the codecs, there is a 6 dB electrical level shift incurred when interworking between codecs having different overload points. As a practical matter, it seems that the only “odd man out” codec is G.722, which has a defined overload point of +9 dBm0 (although it is not clear if this is always implemented as +9 dBm0). Although not stated explicitly in their specifications, all other codecs in the G.71X and G.72X series, including wideband, super-wideband and full-band seem to have been designed for an overload point of +3 dBm0.

5.8.2	What this means for end to end acoustic levels
When interworking between terminals using different codecs, transcoding will be needed. If properly implemented, the transcoding will align the levels so that the level of a nominal signal in dBm0 is maintained from one terminal to the other. If such level alignment is not implemented, the electrical level shifts noted above will translate directly into acoustic level shifts when interworking between terminals using codecs with different overload points. Of course, this is independent of any perceptual acoustic level shift due to differences in audio bandwidth between codecs.
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