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Interleaving for Half Rate 8PSK Voice Bearers

1 Introduction

During the last TSG GERAN R4/R5 Ad Hoc in Orlando, some rules have been discussed for the selection of 8-PSK channel coding for AMR, see T-doc GAHW-00241 ([1]). Especially, it was proposed to reuse the existing interleaving tables specified for TCH/HS in O-TCH/AHS cases. This means to use a symbol interleaving matrix instead of a bit interleaving one.

If this reuse may allow some implementation saving, this method prevents from optimizing a new interleaving scheme with good interleaving distances and taking benefit of the 8PSK symbols properties.

This paper gives some simulation results to estimate the degradation due to the use of symbol interleaving rather than bit interleaving.

2 Results

The simulations were done with the following parameters :

· 20000 frames 

· Half-Rate mode

Two configurations were tested :

· Vocoder mode : AMR7.4, co-channel interference, TU50 no FH

· Vocoder mode : AMR4.75, co-channel interference, RA250 no FH

On the figures below, the Frame Erasure Rates are compared using either the TCH/HS interleaving table (used as symbol interleaving), or bit interleaving for 8PSK Half Rate case. The channel coding (CRC, convolutive code, puncturing pattern) is the same in both simulations.
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Figure 1 : comparison for AMR7.4 – TU50 no FH
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Figure 2 : comparison for AMR4.75 – RA250 no FH

In these two channel conditions, the gain is around 1.5 dB for 1% FER.

3 Conclusion

The simulation results show that the degradation due to symbol interleaving, as proposed in [1], compared to an optimized bit interleaving, as for example proposed in [3] or [4],  is really significant.

We therefore recommend to remove this requirement of using symbol interleaving for the selection of  O-TCH channel coding.

4 References

[1]. 8PSK HR Channel Coding Selection for AMR Narrow-Band, T-doc GAHW-000241, Drafting Group on 8PSK speech, 11-15th December 2000, Orlando, Florida.

[2]. ETSI, GSM 05.03, Digital cellular telecommunications system : Channel coding.

[3]. Coding Scheme for AMR 8PSK HR, T-doc GAHW-000013, Nortel, 9-13 October 2000, Munich, Germany.

[4]. AMR speech codec in 8PSK Half Rate channels, T-doc GP-000257, Nokia, 28 August-1st September 2000, Seattle, Washington.

