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9.1.1
Basic transmission scheme

The basic uplink transmission scheme is based on low-PAPR single-carrier transmission (SC-FDMA) with cyclic prefix to achieve uplink inter-user orthogonality and to enable efficient frequency-domain equalization at the receiver side. Frequency-domain generation of the signal, sometimes known as DFT-spread OFDM, is assumed and illustrated in Figure 9.1.1-1. This allows for a relatively high degree of commonality with the downlink OFDM scheme and the same parameters, e.g., clock frequency, can be reused,
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Figure 9.1.1-1 Transmitter structure for SC-FDMA.

9.1.1.6
Peak-to-Average Power Ratio (PAPR) Reduction

Single-carrier transmission allows for further PAPR reduction, e.g., through the use of PAPR-reducing modulation or coding schemes, clipping, spectral filtering, etc.

For example, modifications to the basic modulation schemes in section 9.1.1, such as per-symbol phase rotations ((/4-QPSK, (/2-BPSK) and I/Q-offsetting (offset-QPSK, offset-QAM), should be considered.

For example, frequency-domain spectrum shaping can be applied between the output of the DFT and the input of the sub-carrier mapping in Figure 9.1.1-1. The selection of the filter shape is a trade-off between spectrum efficiency and PAPR reduction. For a given spectral efficiency, different spectrum-shaping functions can provide different PAPR reductions. 
Another candidate for power de-rating reduction is the FFT Pre-processing technique. In this approach selected input modulation symbols are attenuated in order to reduce power de-rating as indicated by PAR/CM at the output of the IFFT. This FFT pre processing approach is valid for any FFT size M and IFFT size N, and for both “localised” or “distributed” sub-carrier variants. This scheme can also be combined with pulse shaping for example RRC filtering implemented in the frequency domain. 
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