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4.
Interfaces


Access to terminals for acoustic testing is always made via the acoustic or air interfaces. The Air Interface is specified by the 3G 25 series specifications and is required to achieve user equipment (UE) transportability. Measurements can be made at this point using a system simulator (SS) comprising the appropriate radio terminal equipment and speech transcoder. The losses and gains introduced by the test speech transcoder will need to be specified.

The POI with the public switched telephone network (PSTN) is considered to have a relative level of 0 dBr, where signals will be represented by 8-bit A-law, according to ITU-T Recommendation G.711. Measurements may be made at this point using a standard send and receive side, as defined in ITU-T Recommendations.

Five classes of acoustic interface are considered in this specification:

Handset UE;

Headset UE;

Vehicle Mounted Hands-free UE 

Desk Top Operated Hands-free UE .

Hand-Held Hands-free UE



5.2
Setup of the electrical interfaces

5.2.1
Codec approach and specification

Codec approach: In this approach, a codec is used to convert the companded digital input/output bit-stream of the system simulator to the equivalent analogue values. With this approach a system simulator, simulating the radio link to the terminal under controlled and error free conditions is required. The system simulator  has to be equipped with a high-quality codec whose characteristics are as close as possible to ideal. 
Definition of 0 dBr point:

D/A converter -
a Digital Test Sequence (DTS) representing the codec equivalent of an analogue sinusoidal signal whose rms value is 3.14 dB below the maximum full‑load capacity of the codec shall generate 0 dBm across a 600 ohm load; 

A/D converter -
a 0 dBm signal generated from a 600 ohm source shall give the digital test sequence (DTS) representing the codec equivalent of an analogue sinusoidal signal whose RMS value is 3.14 dB below the maximum full‑load capacity of the codec.

Narrow band telephony testing
For testing a 3G terminal supporting narrow-band telephony, the system simulator shall use the AMR speech codec as defined in 3GTS26 series specifications, at the source coding bit rate of 12.2kbit/s. The transcoding from the output of the AMR speech coding in the system simulator to analogue signals shall be carried out using an ITU-T G.711 codec performing to ITU-T G.712 (4-wire analogue).
Wide band telephony testing
For testing a 3G terminal supporting wide-band telephony, the system simulator shall use the AMR-WB speech codec as defined in 3GTS26 series specifications, at the source coding bit rate of 19.85kbit/s. The transcoding from the output of the AMR-WB speech coding in the system simulator to analogue signals shall be carried out using an ITU-T G.711 codec performing to ITU-T G.712 (4-wire analogue).
5.2.2
Direct digital processing approach 

In this approach, the companded digital input/output bit-stream of the terminal connected through the radio link to the system simulator is operated upon directly. For the purposes of 3G acoustic testing, the direct digital processing shall use the default speech codec, the AMR speech codec as defined in 3GTS26 series specifications, at it’s highest source coding bit rate of 12.2kbit/s.
Narrow band telephony testing
For testing a 3G terminal supporting narrow-band telephony, the system simulator shall use the AMR speech codec as defined in 3GTS26 series specifications, at the source coding bit rate of 12.2kbit/s.

Wide band telephony testing
For testing a 3G terminal supporting wide-band telephony, the system simulator shall use the AMR-WB speech codec as defined in 3GTS26 series specifications, at the source coding bit rate of 19.85kbit/s.
5.4
Test signals

Due to the coding of the speech signals, standard sinusoidal test signals are not applicable for 3G acoustic tests, appropriate test signals (general description) are defined in ITU-T Recommendation P.50 and P.501. More information can be found in the test procedures described below.

For testing the narrow-band telephony service provided by a terminalthe test signal used shall be band limited between 200 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 wide-band telephony service provided by a terminal 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.
7
Telephony transmission performance Test Methods

7.1
Applicability

The test methods in this sub-clause shall apply when testing a UE which is used to provide narrow-band or wideband telephony, either as a stand-alone service, or as part of a multimedia service.
7.3.1
Sending

  The terminal should be configured to the test equipment as described in subclause 5.1.  

The environment shall comply with the conditions described in subclause 6.1 for idle channel noise measurement.  

For testing narrow-band functionality, the psophometric noise level at the output of the SS is measured.  The psophometric filter is described in ITU-T Recommendations G. 714 and O. 132.
For testing wideband functionality, the A-weighted noise level at the output of the SS is measured.  The A-weighting filter is described in IEC 60651.
A test signal may have to be intermittently applied to prevent ‘silent mode’ operation of the MS.  This is for further study.
7.3.2
Receiving

 The terminal should be configured to the test equipment as described in subclause 5.1.  

The environment shall comply with the conditions described in subclause 6.1.  

A test signal may have to be intermittently applied to prevent ‘silent mode’ operation of the MS.  This is for further study.

For testing narrow-band or wideband functionality, the A-weighted level of the noise shall be measured at the ERP.  The A-weighting filter is descried IEC 60651 [12].
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