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1. Introduction

OFDMA and SC-FDMA (DFT-SOFDM) are both candidates for E-UTRA uplink. Comparison of these two technologies has been done in terms of PAPR, performance, spectral efficiency, commonality between DL and UL, complexity, and etc. One of the major drawbacks of OFDMA is its large PAPR or Cubic Metric (CM) while SC-FDMA has much smaller PAPR/CM. Several schemes have been proposed to reduce the PAPR for OFDMA. In this contribution, we discuss the PAPR/CM from a system level point of view for the E-UTRA Uplink.
2. System Level Point of View on PAPR and Cubic Metric
First, the following observations are made concerning the E-UTRA uplink:
1. It is most likely Slow Power Control will be used for UL. Therefore, UEs inside the sector/cell with good channel condition will not transmit at their maximum power level and PAPR/CM is not a problem for those UEs.
2. UEs at the cell edge or poor coverage locations are unlikely able to use high data rates or high modulation levels. PAPR/CM of OFDMA does not depend on the modulation level while SC-FDMA (IFDMA or DFT-SOFDMA) has the lowest PAPR/CM with QPSK modulation.
3. For 5 MHz bandwidth, there are 300 sub-carriers per OFDM symbol. With low or moderate data rates, e.g. QPSK with code rate ½, this results in less than 300 bits per OFDM symbol which is smaller than a VoIP frame. Therefore, TDM scheduling and resource allocation which maximizes the frequency diversity could be used.
4. It is most likely that frequency selective scheduling is not used for UL. Therefore, we could just perform TDM scheduling and resource allocation, at least for UEs at the cell edge or poor coverage locations with 5 MHz bandwidth. With 20 MHz bandwidth, we might need FDM in addition to TDM scheduling and resource/sub-carrier allocation.. 
As shown in Figure 1, with QPSK, 20 MHz bandwidth and 1/4th of the sub-carrier occupied, the PAPRs DFT-SOFDM is much smaller than that of OFDM. Same observation hold for the case with 5 MHz and all sub-carriers occupied. Schemes have been proposed to reduce the PAPR for OFDMA. At the same time, schemes exist to further reduce the PAPR for SC-FDMA.
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Figure 1 PAPR Comparison.

With the first two observations one might conclude especially given UEs with light traffic (or offered load) that there would be little difference between OFDMA and DFT-SOFDM from a systems point of view. However, from a individual UE and cell edge UE point of view there would be a significant benefit from having reduced PAPR/CM. Further, with the last 3 observations, given a user in a poor coverage area and UL TDM scheduling then there would be a significant benefit to having DFT-SOFDM compared to OFDMA even with low data rates since likely UEs’ power would be set to the maximum in this case despite slow power control.
3. Conclusions

In view of slow power control and scheduling/resource allocation in E-UTRA uplink, PAPR/CM is mainly an issue for UEs at cell edge or bad locations where TDM (or TDM combined with FDM) could be used. In those cases, SC-FDMA shows advantages of much smaller PAPR/CM.
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