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1. Introduction

The measurement of sending and receiving distortion is described in TS 26.131 and 26.132. A sinewave is applied to the UE and the distortion is calculated as the SINAD figure in conjunction with an appropriate weighting filter.
The AMR codec adds a lot of noise to the input signal, which is concentrated around the signal frequency. 

This noise contributes to the SINAD figure, which then depends on the bandwidth of the notch filter, which is used to suppress the signal frequency and some amount of the noise around it.
2. Spectra and SINAD of Sinewave Signals, Coded and Decoded with AMR Codec
The following results show the influence of the notch bandwidth on the SINAD figure. They are based on simulation, not on measurements of a real device under test. 

A pure sinewave is passed through a software which represents the AMR codec. AMR coding rate is 12.2 kBit / s. No other signal processing is included. From the resulting output signal the spectrum and the SINAD figure are calculated for different signal frequencies. 

Octave wide notch: Flower (Notch) = Fsignal / SQRT(2)   and   Fupper (Notch) = Fsignal * SQRT(2)


        8th order elliptic
W/o notch: Only the fundamental frequency is suppressed, but not the noise sidelobes.
Weighting: CCITT = Psophometric weighting
                None   = No weighting, bandwidth 20 Hz to 20 kHz

	Frequency
	Weighting
	Flower (Notch)
	Fupper (Notch)
	SINAD w/o notch
	SINAD with notch

	1020 Hz
	CCITT
	721 Hz
	1443 Hz
	38.3 dB
	57.0 dB

	1020 Hz 
	none
	721 Hz
	1443 Hz
	37.7 dB
	54.6 dB

	816 Hz
	none
	577 Hz
	1154 Hz
	36.1 dB
	50.6 dB

	510 Hz
	none
	361 Hz
	721 Hz
	38.6 dB
	46.1 dB

	408 Hz
	none
	289 Hz
	577 Hz
	38.9 dB
	46.6 dB

	315 Hz
	none
	223 Hz
	445 Hz
	35.7 dB
	43.9 dB


The above table shows the SINAD figures with and without notch for several signal frequencies.
The following figures show the spectrum of the output signal of the AMR codec.

Solid line: FFT of the output signal

Dotted line: FFT of the output signal after applying an octave wide notch
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3. Conclusion
When a clean sinewave is processed by the AMR codec, the spectrum of the output signal shows a lot of noise around the signal frequency. The SINAD figure is significantly influenced by this noise contribution and depends on the bandwidth of the notch filter, which is used to suppress the signal frequency, when calculating the SINAD figure. 
It should be clearly defined which frequency band around the signal frequency has to be suppressed, when calculating the SINAD figure.
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