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1. Introduction

A Flexible Layer One (FLO) based on the same principles that are used in UTRAN, is being developed for GERAN [1]. For best error detection a CRC size of 24 bits as in UTRAN was proposed. This contribution assesses the possibility of reducing this maximum CRC size to 18 bits for reduced overhead and improved link level performance.

2. Reference Radio Bearers in UTRAN

An exhaustive list of reference radio bearers for UTRAN can be found in [2]. For each radio bearer, one CRC size is proposed. When going through all of them we can see that the 24 bits CRC is almost never used (only once on the user plane at 2048kbps) while the 16 bits CRC is used a lot, for all kinds of radio bearers, including reference signalling radio bearers.

3. Geran Release 5

For enhanced power control in Release 5, the substitution of the FIRE code on SACCH by a simple CRC code without any error correction capability was studied [3]. An 18 bits CRC was selected as it was shown to fulfil the requirements set in 45.005 [4] with a Pue=3.8x10-6 at 100% of BER, Pue = 5x10-7 at 10% of BER and Pue = 3x10-10 at 1% of BER. The 18 bits CRC was included in 45.003 [5] :

G(D) = D18 + D17 + D14 + D13 + D11 + D10 + D8 + D7 + D6 + D3 + D2 + 1

4. Link Level Performance

The main advantage in decreasing the CRC size from 24 bits to 18 bits is a reduced overhead and therefore improved link level performance. To assess the performance difference between using 18 bits and using 24 bits CRC, 20 000 frames on GMSK full rate channels were simulated for different data rate in TU3iFH at 900MHz and impairments were included (see Figure 1). Typically for a SRB, a gain of 0.4dB can be obtained.
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Figure 1. Link level performance (TU3IFH - 900MHz - FR GMSK)
5. Conclusion

For FLO in GERAN, instead of the 24 bits CRC, which is almost never used in UTRAN, it is proposed to use an 18 bits CRC because it was introduced in Release 5 already, it fulfils performance requirements and reduces the overhead for best link level performance.
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