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1. Introduction

The E-DPCCH structure is currently under discussion and one of the main issues to resolve is whether a CRC is needed or not. In this contributions, simulations are presented showing that the performance requirements indeed can be met without a CRC. The results have previously been discussed on the RAN1 ad hoc e-mail reflector.

2. Discussion

The E-DPCCH is only transmitted when needed and therefore there are three performance metrics that need to be considered:

· False alarm probability, i.e., the probability that the E-DPCCH receiver declares a valid code word even when the UE is not transmitting anything on the E-DPCCH.

· Miss probability, i.e., the probability that the E-DPCCH receiver declares that nothing was transmitted even when the UE did transmit a valid code word.

· Error probability, i.e., the probability that the UE did declare an incorrect code word when the UE transmitted a valid code word.

RAN2 has agreed on a requirement on 10-3 for false alarm and 10-2 for error probability.

In this contribution, the performance of the R99 (30, 10) TFCI block code is simulated. The E-DPCCH decoding algorithm is implementation dependent. Herein, a simple algorithm is used, where the metric from the decoder is compared to a threshold. The decoded code word is declared valid if the metric is above a threshold, otherwise it is declared as invalid. More advanced strategies can be adopted, e.g., by exploiting correlation between transmissions and retransmissions, exploiting the E-DPDCH energy for DTX detection, etc, but this has not been considered herein. Hence, the performance results presented herein can be viewed as a upper bound on the error probabilities.

The metric of the best decoded code word M*


M* = max  ct r
is compared to a threshold


( = 26.046 (
where c is a possible code word, r is the vector of despread values, and ( is the noise standard deviation.  The value 26.046 is selected empirically such that the probability of M* greater than ( is less than 10-3 when the UE does not transmit a code word.  The noise standard deviation can generally be estimated from the DPCCH or through some other method.

In Figure 1, performance results for the simple decoding strategy outlined above over an AWGN channel model is presented. As seen in the plot, the operating point is Eb,coded/N0=–0.8 dB, corresponding to Ec/N0 = –24.8 dB with SF256. This shows that operation without a CRC outperforms the CRC-based strategies in [1].
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Figure 1: Performance results.
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