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1 Introduction

A 16-bit CRC has been included so far in the Channel Coding/Multiplexing draft specification. It is a very reliable error detection mechanism. It is already used in X.25 networks where the default packet size is 128 bytes, i.e. 1024 bits. It is well adapted to large packet of bits.

However in the UTRAN when large spreading factors are used or when low bit-rate stream are to be transmitted it is somewhat oversized. E.g. in the case of the basic speech services a SID frame contains 35 bits for 20 ms. It is then useless to have a so large CRC. A 6-bit CRC would be highly sufficient. This is an extreme case but it is clear that the length of the CRC should be adapted to the number of bits of the data block it is applied. 

Consequently Nortel Networks is in favour to introducing a set of CRC of different length. Hence according to the bit-rate it will be possible to have a more optimal error detection mechanism in term of error detection and additional overhead.

We present in the rest of the document a set of CRC which we suggest to include in the section 4.2.1 of the multiplexing and channel coding draft specification (TS S1.12). These CRCs are known and being used in different telecommunication systems.

2 The proposed new CRCs

The different CRCs presented in this section would be added to the existing one.

Most CRC codes are shortened extended BCH codes due to the powerful error correction capability of the BCH codes, hence its error detecting capability. The reason for using extended bit is because of its efficiency. By adding one parity bit all the odd-error patterns can be corrected. The reason of using shortened codes is because of its decoding simplicity, and it does not impact decoding time or complexity.

It can be also noted that Hamming codes are used for CRC purposes too, in fact Hamming codes can be considered as BCH codes with minimum distance equal to 3. Hamming code is a class of perfect code, i.e., it corrects the error pattern of single error only.

2.1 12-bit CRC

The 12-bit CRC code generator is defined as:
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Its corresponding Hamming code generator is:
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The original length of this code is 211 – 1 = 2047 . It should be used most of the time as a shortened code.

2.2 10-bit CRC

The 10-bit CRC code generator is defined as:
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Its corresponding Hamming code generator is:
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The original length of this code is 29 – 1 = 511 . Again it is expected that it should be used as a shortened code.

2.3 8-bit CRC

The 8-bit CRC code generator is defined as :
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Its corresponding Hamming code generator is:
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The original length of this code is 27 – 1 = 127 . It is also thought that it should be used as a shortened code.

2.4 6-bit CRC

The 6-bit CRC code generator is defined as :
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Its corresponding Hamming code generator is:
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The original length of this code is 25 – 1 = 31 .

3 Conclusion

In a previous contribution we had tackled the layer 1 aspects for the speech services, and one of the issue we raised was the CRC length which is too long for the low bit rates introduced by these services. Speech services are one example of low bit rates but there are many other. Therefore we do think that there’s a clear need for more flexibility in term of error detection scheme in the layer 1. We proposed thus in this document to adopt new CRCs in addition to existing ones,  with length different from 16-bits, and we proposed some polynomials which are already used in different telecommunication systems today.
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