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False Speech Detection for Multiplexing
on Dedicated Physical SubChannel

1. Introduction

A solution for PDTCH and TCH multiplexing on the same dedicated physical subchannel was proposed [1]. In this solution, when the receiver misses the ONSET marker, the return of speech can still be detected through the all zeros stealing bit combination. Indeed when best effort data packets are sent, the all zeros stealing bit combination allow for error recovery. Nevertheless whenever a false detection of this combination occurs, best effort data packets are lost. The purpose of this contribution is to assess the loss of best effort data packets due to false speech detections.

2. Full Rate Channels

The full rate channel case is depicted on Figure 1. Every 20ms (4 bursts) the receiver reads the stealing bits. If the all zeros combination is detected, the receiver switches to diagonal interleaving and has to wait an additional 20ms before being able to perform a CRC check and then to realize its mistake. Unfortunately in the meanwhile two packets are lost (red packets on the figure). So when false speech detection occurs on full rate channels, two best effort data packets are lost. As a matter of fact, double decoding
 is not considered as an option.
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Figure 1. Misdetection of speech on full rate channels
3. Half Rate Channels

The half rate channel cases are depicted on Figure 2 & Figure 3. Every 20ms (2 bursts) the receiver reads the stealing bits. If the all zeros combination is detected, the receiver switches to diagonal interleaving and has to wait an additional 20ms before being able to perform a CRC check and then to realize its mistake. Whether the misdetection occurs on the two first or on the two last bursts of the best effort data packet, it is lost.
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Figure 2. Misdetection of speech on half rate channels – 1st case
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Figure 3. Misdetection of speech on half rate channels - 2nd case
4. Quarter Rate Channels

The quarter rate channel cases are depicted on Figure 4, Figure 5, Figure 6 & Figure 7. Every 20ms (1 burst) the receiver reads the stealing bits. If the all zeros combination is detected, the receiver switches to diagonal interleaving and has to wait an additional 20ms before being able to perform a CRC check and then to realize its mistake. 

The best effort data packet is lost when the misdetection occurs on the two last bursts (see Figure 6 & Figure 7). When the misdetection occurs on the two first bursts (see Figure 4 & Figure 5), the receiver still has time to decode the block. 
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Figure 4. Misdetection of speech on quarter rate channels – 1st case
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Figure 5. Misdetection of speech on quarter rate channels - 2nd case
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Figure 6. Misdetection of speech on quarter rate channels – 3rd case
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Figure 7. Misdetection of speech on quarter rate channels - 4th case
5. Link Level Performance

The different loss cases described above were simulated for both GMSK and 8PSK modulations. The same amount and mapping of stealing bits as described in [2] were used:

· GMSK burst : bits 57 and 58 are the stealing bits

· 8PSK burst : bits 174 and 175 are the stealing bits

However in opposition to [1], the stealing bit combinations are here equidistant (see Table 1 & Table 2) 

	Content
	Stealing Bits

	Speech
	00000000

	CS1
	10111011

	MCS1-4
	01101110


Table 1. GMSK stealing bits within NO SPEECH state
	Content
	Stealing Bits

	Speech
	00000000

	MCS5-6
	10111011

	MCS7-9
	01101110


Table 2. 8PSK stealing bits within NO SPEECH state
The two following figures present link level results in TU3iFH where FSD/F stands for False Speech Detection on Full rate channel, FSD/H for False Speech Detection on Half rate channel and FSD/Q for False Speech Detection on Quarter rate channel. For both modulations the strongest coding scheme was chosen.
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Figure 8. False Speech Detection impact on CS1
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Figure 9. False Speech Detection impact on MCS5
For both modulations, it appears that the false speech detection does not increase the block error rate on full rate channels. On half rate channels the degradation is somewhat limited : at 1% BLER +0.8dB for MCS5 and +0.4dB for CS1. Such values are foreseen as acceptable for best effort data. 

However on quarter channels, the false detection of the all zeros stealing bit combination does have an important impact on the link level performance of MCS5 : at 1% BLER +7.7dB for MCS5. Such an increase is not acceptable. It is therefore suggested not to allow TCH and PDTCH multiplexing on quarter rate channels.

6. Conclusion

A solution for PDTCH and TCH multiplexing on the same dedicated physical subchannel was proposed [1]. In this solution the all zeros stealing bit combination allows for error recovery. Nevertheless whenever a false detection of this combination occurs, best effort data packets are lost. This paper went through the different error cases, which are triggered by a false detection of speech. Simulations were run in order to assess the loss from a link level viewpoint. 

As a conclusion, the amount and the mapping of existing stealing bits [2] allow for TCH and PDTCH multiplexing on full and half rate channels. On these channels the false detection of speech does not have a significant impact on the best effort data. However on quarter channels, the degradation introduced is such that it is suggested not to allow TCH and PDTCH multiplexing there.
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� ability to perform two CRC checks at the same time.
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