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1. Introduction & Summary

Acoustic testing of GSM terminals, as of Release ’96 of TS 51.010, may be made by passing test signal through the air interface using a system simulator (SS), as an alternative to the 13 bit UPCMIA, or ‘DAI,’ interface. When test signals are passed through the air interface they are naturally processed by the speech codec.  The FR codec exhibits irregular frequency response characteristics in the region around 2.7 kHz.  This renders the air-interface based test method described in TS 51.010 unreliable.  It is proposed, therefore, that the EFR or AMR at 12.2 kbs codec be permitted as an alternative for air-interface based testing, for either of these codecs are implemented in the mobile station (terminal) concerned.

2. FR codec frequency spectrum irregularities

In the FR codec, the residual error from the LPC coefficients is decimated by three and transmitted without further processing.  This produces an effective sampling rate for the residual error signal of 2.67kHz. In the decoding stage, this under sampled residual signal is added to the 8kHz fs LPC reconstructed signal.  No interpolation is performed on the residual signal before it is added to the 8kHz fs LPC signal.  There is no anti-alias filtering of the 2.67kHz fs residual error signal.  This “folds-over” the spectrum of the residual error signal from 0-1.33kHz to 1.33-2.67kHz. This aspect of the FR codec has proved acceptable with respect to transmitted speech quality.  However, it produces irregular and unpredictable frequency transmission characteristics in the region around 2.7kHz.  An example of how this affects the spectrum of an artificial speech signal is shown in Figure 1.  For reference the spectrum of the same speech signal transmitted using the EFR codec is shown in Figure 2. 
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Figure 1: Spectrum of speech signal transmitted using FR codec (courtesy Rohde & Schwartz).
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Figure 2: Spectrum of speech signal transmitted using EFR codec (courtesy Rohde & Schwartz).

3. Proposed change

Section 30 of 3GPP TS 51.010 (formerly GSM 11.10) specifies various test cases for the acoustic performance of Mobile Stations (terminals). Since Release ’96 of 51.010, it has been allowed to use an system simulator (SS) as an alternative interface to the 13-bit UPCMI (DAI) for all tests in section 30 requiring electrical signals to be sent between the mobile station and the audio analyser. 

The relevant sections of 51.010 require the GSM FR codec to be used when the air interface is used. 

The irregular frequency characteristics of the FR codec discussed above make it difficult to predict whether a phone will pass the acoustic requirements specified in section 30 of 51.010.  The GSM EFR codec does not have these irregular frequency characteristics. The AMR-NB codec is available in GSM beginning with Release ’98.  The AMR-NB at 12.2 kbs is allowed as an alternative implementation to the EFR codec.  For mobile stations which have implemented the AMR-NB codec, it is proposed that the AMR-NB at 12.2 kbs be allowed as an alternative to the FR codec for acoustic tests.  

It is, therefore, requested that all releases beginning with Release ’96 of TS 51.010 be amended such that the EFR codec is allowed as an option for acoustic testing of GSM terminals, as an alternative to the FR codec. 

Acoustic characteristics of 3GPP UMTS terminals are to be tested using a system simulator; the option does not exist to use the 13-bit UPCMI  (DAI) interface. As per TS 26.132, the AMR-NB codec is to be used (for testing phones supporting narrow-band telephony).  The AMR-NB codec at 12.2 kbs is nearly identical to the GSM EFR codec.  Allowing the EFR codec for type approval testing of GSM terminals will thus permit further harmonisation between GSM and 3GPP UMTS acoustics test procedures. 

The EFR (or AMR) codec is not mandatory for pre-Release 5 GSM terminals.  Consequently, it is proposed that EFR (or AMR at 12.2kbs) be allowed as an alternative to FR, to be used at the request of the terminal manufacturer, for terminals supporting the EFR codec. 

A change request for the matter concerned must be raised to 51.010, and presented to GERAN.  This proposed change is presented to SA4/SQ for preliminary discussion, as GERAN generally lacks audio and acoustics specialists able to appreciate the impact the proposed change.  In the absence of opposition in SQ, Nokia will raise a change request to 51.010 on this matter and present to GERAN for approval.




