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1/ Introduction
CAZAC sequence is one of the strongest candidates for pilot pattern in single-carrier FDMA [1]. In this contribution, we present some considerations on pilot CAZAC sequences.
2/ Overview of CAZAC sequence
Zadoff-Chu CAZAC sequence, described as equations below, is suitable for pilot pattern of single-carrier FDMA because of its constant amplitude in both time and frequency domain and zero circular autocorrelation.
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In [1], allocating different Zadoff-Chu CAZAC sequence to neighboring Node B’s is proposed in order to achieve interference averaging.

However, sequence length should be a prime number in order to suppress inter-sequence correlation and maximize the number of usable CAZAC sequences within one cell [1] [2]. Impact on complexity of DFT, used for pilot and data generation, should be considered in this case.
3/ Complexity of DFT
Complexity of a prime length DFT is significantly large compared to an FFT and  solutions to reduce the complexity are required if CAZAC sequences are adopted for the pilot pattern. 

One of well-known algorithms for complexity reduction of DFT is Chirp Z Transform algorithm [3] shown in Figure 1.

In Chip Z Transform algorithm, complexity can be reduced through procedure below.
First, input sequence of length 
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, and then zero-padded to make the whole length K symbols, where K is the smallest power-of 2 number which satisfies
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. Next, the sequence is periodically convoluted by the sequence of length 
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, and the latter 
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symbols in the resulting sequence are truncated to obtain the former 
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symbols. Finally, the sequence is multiplied symbol-wise by the sequence of length 
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, then the resulting sequence corresponds to FFT of the original sequence. It should be noted that the circular convolution can be converted into an FFT/IFFT pair and symbol-wise multiplication, thus reducing the total computational complexity compared to direct calculation. 
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Figure 1: Block diagram of Chirp Z Transform algorithm
The effect of complexity reduction by Chirp Z Transform algorithm depends on number of DFT points. However, complexity is still large compared to FFT.
4/ Conclusion

To avoid inter-cell interference, the length of pilot CAZAC sequence should be prime number. Therefore, complexity reduction in DFT should be discussed to decide pilot pattern for single-carrier FDMA. As another approach, using quasi CAZAC sequence with less restriction in length to avoid inter-cell interference should be also considered.
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