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1. Introduction

In paper [1], different means to further reduce the uplink PAPR and Cubic Metric were discussed. More specifically, the use of (/2-BPS modulation and spectrum-shaping was considered. It was concluded that each of these schemes could, separately, reduce the Cubic metric with in the order of 1 dB and, if used together, a cubic-metric reduction in the order of 1.5 dB could be achieved. The cost in terms of reduced spectral efficiency of each of these methods is 50% (assuming roll-off = 1.0 in case of spectrum shaping) and 25% in case of the methods being used together.

2. Discussion

A 1.5 dB reduction in cubic metric clearly corresponds to a non-negligible gain in terms of coverage and thus also in terms of cell-edge data rates in a truly peak-power-limited scenario. At the same time, the reduction in spectral efficiency according to above is clearly substantial. However, in a truly coverage limited scenario with low traffic load, spectral efficiency will not be an issue and such scenarios will clearly occur in some LTE deployments.
Our main concern regarding spectrum shaping has been that it complicates the scheduling due to variable bandwidth of uplink transmissions. However, if the spectrum shaping is done so that the transmitted signal, including the spectrum expansion due to spectrum spreading, still occupies an integer number of resource units we believe that this concern is no longer valid. Note that this requirement must not change the “requirement” that the DFT size M should be an “implementation-friendly” number.
Regarding terminal complexity we believe that both (/2-BPSK and spectrum shaping can be implemented with marginal impact. 
3. Proposal

We propose:

· That (/2-BPSK modulation should be included as an additional uplink modulation scheme.
· That spectrum shaping should be supported for the uplink. The spectrum shaping should be such that the transmitted signal, including the spectrum expansion due to spectrum spreading, still occupies an integer number of resource units. 
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