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1. Introduction
Based on the information found in Tdoc 202/00 and Tdoc 146/00 additional measurements for TCL over the RF interface were conducted. The aim of the measurements was to validate the method and the test signal proposed. In general two measurement signal proposals for TCL measurements are available: multi sine wave, logarithmically distributed in one third octave and pn-sequence with a low crest factor of 6 dB (4 k FFT, 48 kHz sampling rate). For both test signal the dynamic range was checked and the measurement of TCL was compared briefly for one telephone. The measurements resulted in the following conclusions:

2.
Dynamic Range

The dynamic range was evaluated with the GSM telephone connected to the system simulator and no signal present in receiving direction, such only the noise of the sending direction was measured. The sending noise level was –64 dB below the maximum output level which is close to the maximum dynamic range of the codec (see figure 1). The dynamic range when measuring TCL using the pn-sequence is 58 dB, when using the logarithmic distributed multi sine signal is 60 dB (see table 1).

pn-sequence
log. multi sine

58 dB
60 dB

Table 1:
Measurement dynamics

The measured echo signal for the pn-sequence as well as for the multi sine wave signal is shown as well in figure 1. It can be seen that the measured echo signal is well below the noise level produced by the codec.
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Fig. 1:
Noise floor compared to the echo signal measured with pn-sequence and log. distributed (third octave) multi sine

2.
TCL measurements
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Fig. 2:
TCL measured with pn-sequence and log. multi sine

Figure 2 shows spectral dynamics in third octave for TCL measurements when using the pn-sequence vs. the multi sine sequence. It can be seen that the measurement dynamic in the low frequency domain is some dB better when using the multi sine signal. In high frequency domain the measurement dynamics is some dB higher when using the pn-sequence. This is based on the different energy distribution between the two test signals. 

The measurement of the TCL of the telephone under test is according to table 2.

pn-sequence
log. multi sine

43,3 dB
43 dB

Table 2:
TCL measurements for telephone 1

It can be concluded that the difference of TCL measurements is negligible and such the two signal can be used equally well.

3. Proposal for TS 26.132

From the measurements it can be concluded that the pn-sequence with a low crest factor and the logarithmically distributed multi sine wave are equally well applicable for TCL measurement of UMTS telephones. Such, it is proposed to insert both test signal descriptions into the proper section 7.7.2, 7.7.4 and 7.7.5. In any case the training sequence of 10 seconds artificial voice (male and female according to ITU-T Recommendation P.50) should be altered before inserting the actual test signal. The text for the pn-sequence should be as follows: 

“The test signal is pn-sequence according to ITU-T Recommendation P.501 with a length of 4096 points (for the 8 kHz a sampling rate) and a crest factor of 6 dB. The duration of the test signal is 1 second. The test signal level is –3 dBm0.”

