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Simulation Results on ONSET detection

1 Summary

This document presents some initial results on the detection performance of the AMR identification fields. 

Depending on the detection threshold different results are achieved, but a reasonable false detection rate is 0.1%. At the operating point of AMR4.75 vocoder the rate of missed ONSET is then less than 0.2%. 

Assuming two talk-spurts per second, that would lead to 7200 ONSET/SID_FIRST per hour. The number of missed ONSET fields would then be approximately 14 per hour. The false detection rate is approximately 7 per hour.

The conclusion is that the low error rate on ONSET in combination with earlier proposed error recovery methods in [2] leads to negligible speech impact when introducing the voice and data multiplexing concept [1] [2]. Therefore no further improvement of the error recovery mechanisms is deemed necessary.

2 Simulation Results

All simulation results are for a TU3iFH channel at 900 MHz where the identification markers are mapped on a FR channel according to 05.03. 

The six different AMR identification markers that are simulated are:

· Four different ONSET fields denoted ONSET0 to ONSET3.

· SID_UPDATE

· SID_FIRST

The ONSET:s and SID_UPDATE are placed on the same bit positions in the 20 ms block (odd bits), and the SID_FIRST are placed on the even bits. Note that RATCCH identification marker is not included in the simulations.

The detection is stateless, i.e. any of the six identification markers can occur at all 20 ms blocks.  

Figure 1 shows the block error rate for the detection algorithm. The three blue curves are the rate of missed ONSET0 fields if the ONSET0 is transmitted for a C/I of 0, 2.5 and 10 dB respectively. The three red curves are the false detection of any of the six identification markers if random bits are transmitted for a C/I of 0, 2.5 and 10 dB respectively. 

The x-axis is a detection threshold value. To indicate a correct identification marker its correlation has to be above this threshold, otherwise the received block is considered to be something else than the AMR markers. As seen the false detection decreases with increased threshold, but at the same time the rate of missed ONSET0 increases. So there is a tradeoff on false and missed detection.

A reasonable level of false detection could be 0.1% (10-3). At that point the missed ONSET rate for 0 dB is about 1.5%. However, the missed ONSET rate should be designed for a reasonable operation point of AMR. On full-rate the AMR4.75 has 1% FER around 2-3 dB C/I. The missed ONSET performance at 2.5 dB is about 0.18%. 
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Figure 1: Missed and false detection performance for TU3iFH 900 MHz. 

3 References

[1] 3GPP TSG GERAN Tdoc xxx/00, “GERAN Voice and Data Multiplexing Proposal - Overview”, AT&T, Ericsson.

[2] 3GPP TSG GERAN Tdoc xxx/00, “OS2 Solution using AMR procedures – Detailed Description”, AT&T, Ericsson.



















1(1)
2(1)

