TSG-RAN Working Group 1 meeting #4
TSG R1 #4(99)465

Yokohama, Japan, 25th - 29th March 1999

Agenda Item:


Source: 
Nortel Networks(
Title: 
Channel Coding for the low bit-rates

___________________________________________________________________________

1 Introduction

The RAN WG1 has been working for several months on the channel coding aspects. The current working assumption is that Turbo Coding (8PCCC) will be used for TrCH of more than 32 kbit/s for services requiring BER 10-3 to 10-6. The channel coding is done in such a way that it will be generic and therefore it won’t be necessary as in the 2G systems to define a new channel coding every time a new service is introduced. Regarding the lower rates and specific services it is assumed that convolutional coding (K=9) will be used.

We think as shown at the previous meeting of RAN WG1 that it is possible in our view to avoid introduce service specific channel coding by a proper organization of the TrCH. We think it would be a key step forward toward a really generic layer 1.

Efforts should be made to investigate such an issue. Therefore we consider the possibility to extend the use of the Turbo Coding scheme retained for the bit-rates higher than 32 kbit/s to the bit-rates lower than 32 kbit/s. Thus this Turbo Coding scheme would be used for example for the speech services. The advantages to have a single channel coding scheme are quite obvious, the structure of the CC/RM/Multiplexing would be simplified.

The RAN WG1 aims to provide stable baseline specifications as soon as possible, in principle in April. For this purpose we propose that using Turbo Codes for low bit-rates including short interleaving duration (i.e. 10 ms to 40 ms) be investigated by the next RAN WG1 meeting early June.

We present in the next section a work program which could be envisaged in order to be able to decide at the next meeting  whether the use of the Turbo Coding scheme selected for higher rates could be extended to the lower rates.

2 Work Program

We propose that two aspects must be assessed : the performances of the Turbo Codes high data rates scheme  and the complexity induced by it for lower rates. Nortel Networks intend to participate to this work, other interested organizations are invited contribute to this work. A report could be produced to ease the interpretation of the results and to take a decision.

2.1 Assessment of the performances

It is assumed that the definition of CC/RM/Multiplexing for bit-rates higher than 32 kbit/s will be almost completed during the current meeting. It could thus be used for the evaluation of its performances for lower rates.

We propose that a set of conditions be agreed upon for this performance assessment :

· 4 kbit/s, 8 kbit/s, 16 kbit/s and 24 kbit/s

· 10/20/40 ms interleaving depth

· no Puncturing, 5 %, 10% and 20% Puncturing Rate

· 1 TrCH, several TrCH (e.g. 2 or 3)

· Number of Iterations of the Turbo Decoder (e.g. 4 to 8)

· Eb/No range 1 to 10dB

The Convolutional and the Turbo codecs must then be evaluated against these conditions. RAN WG1 will be then able to compare the performances achieved by both schemes.

Some conditions may be felt of high importance while other may be removed or left for further assessment in order to keep the work load reasonable.

2.2 Assessment of the complexity

The complexity evaluation of the considered convolutional and turbo codecs could be carried out possibly using the same methodology which was previously used to evaluate the different Turbo Code schemes. I.e. MIPS, Memory and hardware implementability should then be assessed.

3 Conclusion

We propose to study the applicability of the Turbo Codes scheme selected for high data rate, to the lower rates. For this purpose a work plan was presented. If it is demonstrated that the Convolutional Codec is a significantly better solution than a scheme based on the high rate Turbo Codec the draft specification could be left unchanged, in the other case (i.e. Turbo Coding scheme selected for high rates no worse than Convolutional Coding) we recommend that the specification be modified in order to include a single channel coding scheme.
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