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Introduction

Compared to OFDMA, SC-FDMA offers a low PAPR, which is highly desirable for the LTE UL transmission scheme. However to find the optimum technique, several recent contributions deal with investigating specific spectrum shaping functions, various low PAPR modulation schemes or other PAPR reduction methods. The main goal of all those studies is to balance the PAPR or CM versus the spectral efficiency.

In this contribution we cover the outcome of the discussion during the meeting in a revised text proposal. Issues raised in [1] and the agreed text from [2] is included.

Text Proposal for 25.814

9.1.1
Basic transmission scheme

The basic uplink transmission scheme is 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
Power De-rating Reduction

Single-carrier transmission allows for further power de-rating reduction, e.g., through the use of approaches like power de-rating 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/link efficiency and  power de-rating reduction. For a given spectral efficiency, different spectrum-shaping functions can provide different power de-rating reductions. The use of spectrum shaping including the use of different spectrum shaping parameters for different modulation schemes, number of tones or different scenarios (e.g. capacity/bandwidth limited vs. coverage/power limited) should be considered.
In the case of π/2-BPSK modulated signals, both the PAPR and the cubic metric can be reduced significantly by spectrum shaping using the Kaiser window without reducing the spectral efficiency.
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