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1. Introduction

This document provides additional information to the change request S4-080191 “Correction to allow wideband testing for GSM terminals” ‎[1]. In order to be able to test 2G terminals in AMR-WB mode, the bit rate has to be maximum 12.65 kbps. The currently specified 19.85 kbps is not supported for 2G terminals. A concern about whether AMR-WB 12.65 kbps is suitable for distortion tests was raised during SA4 #50.
This documents indicates that AMR-WB 12.65 kbps is equal to or better than AMR-NB 12.2 kbps for the signals and the analysis used in the distortion tests. Hence, the distortion test cases currently used for AMR-NB 12.2 kbps can be reused for AMR-WB 12.65 kbps.
2. How the codecs interact with the test signal
The test signal for sending and receiving distortion is a pure tone with a frequency between 1004 and 1024 Hz. Figure 1 shows a 1020 Hz tone encoded and decoded with AMR-NB 12.2 and AMR-WB 12.65 (and 23.85 kbps for reference). The noise floor is in general lower in both WB cases except for above 4 kHz where there is of course no contribution in the AMR-NB case. However, this will be a small contribution and the psophometric filter specified in the tests will suppress this region by more than 15 dB.
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Figure 1 Yellow: original file 1020 Hz -45 dBFS; green: AMR-NB 12.2 kbps (upsampled for comparison), red: AMR-WB 12.65 kbps, blue: AMR-WB 23.85 kbps
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Figure 2 Psophometric filter according to ITU-T O.41 ‎[2]
3. Practical results

The receiving distortion according to TS 26.131/26.132 Rel 7 was tested with a terminal using AMR-WB at 12.65 kbps. Results for the highest level 0 dBm0 (to get an example where the harmonics dominate) and the lowest level -45 dBm0 (to get an example where the noise dominates) are displayed below. It can be noted that the results are within the TS 26.131 limits. It can also be noted that the codec noise above 4 kHz does not present a problem (the distortion value does not increase when frequencies above 4 kHz are included in the calculation (in fact it even decreases due to the bandwidth correction factor described in ITU-T O.41).
0 dBm0
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Figure 3 Results for 0 dBm0. The result is 43 dB and the limit is ≥25.5 dB.
-45 dBm0

[image: image6.emf]Spectrum avg.  FFT Size:4096  Overlap:75.0%  Hanning    DRP/ERP


L/dB[Pa]





-100


-75


-50


-25


0


25


f/Hz


100


200


500


2000


5000


Channel 2




Spectrum avg.  FFT Size:4096  Overlap:75.0%  Hanning    DRP/ERPL/dB[Pa]



-100 -75 -50 -25 0 25

f/Hz 100 200 500 2000 5000

Channel 2


[image: image7.png]Distortion (sinusoidal)
Distorion Total ditorton ]

Nbr. of harmerics [
B weighiing psophometic <)
Freq range, 500 [200000 H

0,132 cor. factor 7

Calo. fundamental 7

Fundamertalfieq. [10000  Hz

Dist Channel 2 2553 6B (5.25%), 1020 Hz




[image: image8.png]Distortion (sinusoidal)
Distorion Total ditorton ]

Nt of hamorics [T
Bueiching [psophometic |
Freq range, [500 [40000 He
0132 con. facter

Calo. fundamental 7

Fundamertalfieq. [10000  Hz

Dist Channel 2 2483 6B (5 70%), 1020 Hz





Figure 4 Results for -45 dBm0. The result is 26 dB and the limit is ≥17.5 dB.
In addition, the sending distortion was measured using AMR-WB 12.65 kbps. There requirements were fulfilled with >10 dB margin for all levels.
4. Conclusions
The noise characteristics of the AMR-WB 12.65 codec with the 1020 Hz signal does not present more problems than the already specified AMR-NB 12.2 codec. Hence, the distortion test cases currently used for AMR-NB can be reused for AMR-WB at 12.65 kbps if desirable.
Practical tests on a terminal show that it is possible to pass the distortion tests with AMR-WB 12.65 kbps. Hence the codec is not a limiting factor for the tested terminal.
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