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Stealing Bits for 8PSK Half Rate
and Quarter Rate Speech Channels

1. Introduction

The stealing bits on speech channels allow the receiver to differentiate between speech and FACCH [1]. GERAN R4 will introduce new speech channels using 8PSK modulation. The amount and the mapping of the stealing bits of these new channels are still to be defined.

The purpose of this document is to propose a solution for the mapping and the amount of stealing bits for the half rate and quarter rate 8PSK speech channels.

2. requirement

On speech channels the stealing bits are interleaved as the speech frames : 

· on full rate channels, stealing bits are diagonally interleaved over 8 bursts

· on half rate channels, stealing bits are diagonally interleaved over 4 bursts

· on quarter rate channels, stealing bits are diagonally interleaved over 2 bursts.

The detection performance of the stealing bits should not limit the performance of the lowest AMR mode. 

The figure below depicts the TCH/AFS4.75 case. In red the frame error rate due to CRC is given. In green the errors introduced by the stealing bit decoding are included. Obviously the stealing bit decoding does not limit the performance of the lower AMR mode on full rate GMSK channel.
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Figure 1. Stealing Bit decoding and TCH/AFS4.75
3. Half Rate 8PSK Speech channels

The figure below depicts the O-TCH/AHS4.75 case where :

· (CRC) denotes the FER due to CRC only

· (CRC + SB x) denotes the FR due to CRC and stealing bits

· SB x means that x stealing bits were used (around the training sequence)

· SB xS means that x stealing bits were used (strong position around the training sequence)

So as to not limit the performance of O-TCH/AHS4.75, it appears that 2 symbols placed around the training sequence are needed.

Note that here the stealing bits are only used to differentiate between speech and FACCH : the all zeros stealing bit combination is used for speech while the all ones combination indicates frame stealing (FACCH).
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Figure 2. Stealing Bit decoding and O-TCH/AHS4.75
4. QUARTER Rate 8PSK Speech channels

The figure below depicts the O-TCH/AQS4.75 case where :

· (CRC) denotes the FER due to CRC only

· (CRC + SB x) denotes the FR due to CRC and stealing bits

· SB x means that x stealing bits were used (around the training sequence)

· SB xS means that x stealing bits were used (strong position around the training sequence)

So as to not limit the performance of O-TCH/AQS4.75, it appears that 2 symbols placed around the training sequence are needed.

Note that here the stealing bits are only used to differentiate between speech and FACCH : the all zeros stealing bit combination is used for speech while the all ones combination indicates frame stealing (FACCH).
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Figure 3. Stealing Bit decoding and O-TCH/AQS4.75
5. Conclusion

The stealing bits on speech channels allow the receiver to differentiate between speech and FACCH. GERAN R4 will introduce new speech channels using 8PSK modulation. As for existing GMSK speech channels, the detection performance of the stealing bits should not limit the performance of the lowest AMR mode. Through simulations, it appeared that  2 symbols per burst (placed around the training sequence) are needed for the half rate and quarter rate 8PSK speech channels.

The full rate 8PSK case is left for further study.

Also left for further is the amount and the mapping of bits needed for fast power control.
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