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1. Overall Description:

3GPP SA4 would like to thank ITU-T Q.2/12 for their LS informing about revised text of P.10/G.100 (Amd. 4) providing new definitions for narrowband, wideband, super-wideband and fullband signals. In our understanding, an intended usage of the new definitions is the creation of test signals to be fed into a speech encoder or a device under test.

After reviewing the new definitions for signals we would like to provide the following comments and clarifications:

3GPP has standardized the EVS (Enhanced Voice Services) codec in 3GPP Rel-12. The support of SWB and FB testing has been introduced in 3GPP acoustic test specifications (TS 26.131 and 26.132) in the same 3GPP Release, to allow testing SWB and FB terminals using the EVS codec.
For acoustic terminal testing, clause 5.4 "Test signals" of 3GPP TS 26.132 (Rel-12) specifies the following text:

For testing the narrowband telephony service provided by the UE, the test signal used shall be band limited between 100 Hz and 4 kHz with a bandpass filter providing a minimum of 24 dB/oct. filter roll-off, when feeding into the receiving direction.

For testing the wideband telephony service provided by the UE, the test signal used shall be band limited between 100 Hz and 8 kHz with a bandpass filter providing a minimum of 24 dB/oct. filter roll-off, when feeding into the receiving direction.

For testing the super-wideband telephony service provided by the UE, the test signal used shall be band limited between 50 Hz and 16 kHz with a bandpass filter providing a minimum of 24 dB/oct. filter roll-off, when feeding into the receiving direction.

For testing the fullband telephony service provided by the UE, the test signal used shall be band limited between 20 Hz and 20 kHz with a bandpass filter providing a minimum of 24 dB/oct. filter roll-off, when feeding into the receiving direction.
The similarities and differences to the new P.10 definitions are summarized in Table 1 below.
Table 1 Overview of P.10/G.100 (including amendments) definitions and test signal usage in 3GPP

	P.10 definitions of telephony bands
	P.10 definition of signal
	3GPP TS 26.132, test signal in the receiving direction

	normal-band telephony

Transmission of a signal (either speech or data) through a telephonic network with a nominal pass‑band of 300-3400 Hz (see wideband telephony).
	A narrowband signal has no significant signal components outside of the range 20 Hz to 4000 Hz.
	…the test signal used shall be band limited between 100 Hz and 4 kHz

	wideband telephony

Transmission of speech with a nominal pass-band wider than 300-3400 Hz, usually understood to be 100-7000 Hz (see Normal-band telephony).
	A wideband signal has no significant signal components outside of the range 20 Hz to 8000 Hz
	…the test signal used shall be band limited between 100 Hz and 8 kHz

	Super-wideband telephony
Transmission of speech with a nominal pass-band wider than 100-7000 Hz, usually understood to be 50-14000 Hz (see Normal-band telephony and Wideband telephony).
	A super-wideband signal has no significant signal components outside of the range 20 Hz to 14’000 Hz.
	…the test signal used shall be band limited between 50 Hz and 16 kHz

	Fullband telephony

Transmission of speech with a nominal pass-band wider than 50-14000 Hz, usually understood to be 20-20000 Hz (see Normal-band telephony, Wideband telephony and Super-wideband telephony).
	A fullband signal has no significant signal components outside of the range 10 Hz to 20’000 Hz.
	…the test signal used shall be band limited between 20 Hz and 20 kHz


2. Discussion:

Upper bandwidth limit
It is noted that the NB and WB signals in column 2 slightly exceed the definitions in column 1 (4000 Hz instead of 3400 Hz and 8000 Hz instead of 7000 Hz). 3GPP TS 26.132 has a similar approach for NB, WB and SWB, as can be seen in column 3. For SWB we note that the situation is different in P.10 (14 kHz is found in both column 1 and 2, for super-wideband). 
It is important to note that at sufficiently high bit rate the EVS codec output will have content up to 4000 Hz, 8000 Hz, 16000 Hz, and 20000 Hz in NB, WB, SWB, and FB, respectively.
NOTE: The definitions from TS 26.132 above apply to the test signals themselves. In practical acoustic testing according to TS 26.132, the signals in the receiving direction may also pass further anti-aliasing filters in the test equipment (system simulator). However, a low-pass filter already at 14 kHz is inadequate to characterize a system that includes EVS in SWB mode.

Lower bandwidth limit
SA4 has also noted the slight deviations between columns 2 and 3.
Tables in P.10 Amd. 4
The table captions begin with “Minimum bandwidth filter definition…”, suggesting a roll-off above 14 kHz is not in conflict with the Recommendation. However, the “(max)” statement in the table suggests that the definition is not only a minimum bandwidth definition but also a maximum bandwidth definition.

Example from P.10 Amd. 4:

Table 3 – Minimum bandwidth filter definition to derive a super-wideband signal from a fullband signal
	Frequency (Hz)
	Super-wideband gain (dB)

	20
	0

	13’500
	0

	14'000
	0 to –3

	15'000
	–40 (max)


2. Actions:
To ITU-T Q.2/12:
3GPP SA4 kindly requests Q.2/12 to take into account the above information and consider extending the upper limit for SWB signals to 16 kHz as well as potential clarifications regarding the “minimum” and “(max)” statements.
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