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1 Introduction

The basic uplink transmission scheme for EUTRA 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 [1]. The frequency domain realization is widely called as DFT-S-OFDM [2]. SC-FDMA has two typical implementations, localized or distributed, to achieve frequency scheduling gain or frequency diversity gain according to slight different subcarrier mapping.

At previous RAN1 meetings, we proposed DFT-S-GMC (DFT Spreaded GMC) [3-5] based on GMC (Generalized Multi-Carrier) transmission technique [6-10] for E-UTRA systems which can also meet the requirements of basic uplink transmission [1]. Principles and implementation of DFT-S-GMC were introduced for EUTRA uplink [3-5], initial performance was demonstrated for its benefits [3]. Further description, complexity and spectral efficiency analysis are also given in [11-14]. DFT-S-GMC transmission scheme has low PAR, more robust against time-frequency synchronization error and Multi-Access Interferences (MAI) than DFT-S-OFDM, and moderate BER performance between the DFT-S-OFDM-D and DFT-S-OFDM-L. In this contribution, we summarize the principle and advantages of DFT-S-GMC, and recommend it to be candidate scheme for EUTRA uplink.
2 DFT-S-GMC

The diagram of DFT-S-GMC transmitter is illustrated in Figure 1.
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Figure 1 DFT-S-GMC transmitter
The main difference between DFT-S-GMC [1-4] and DFT-S-OFDM [5] lies in the fact that the former depends on filterbank transform (FBT) & inverse filterbank transform (IFBT) for subband shaping, while the latter on the FFT and IFFT for sub-carrier shaping. The bandwidth of sub-band in DFT-S-GMC is equal to the chunk width in DFT-S-OFDM. From such aspects, they are very similar to each other in principle. DFT-S-GMC also applies sub-band for spectrum spreading, FDMA for separation of uplink simultaneous terminals, and simple FDE for channel equalization at the Node B side.

For the inherent features, DFT-S-GMC has additional merits than DFT-S-GMC, and achieves good balance in performances. The key feature of DFT-S-GMC transmission is described as follow:

· SC approach

As is well discussed, IFDMA and DFT-S-OFDM imitate SC system by approaching its PAR performance and signal form. Basically, DFT-S-GMC achieves these features through the incorporation of K-point FFT, M-band IFBT and appropriate subband mapping.

· FDMA
DFT-S-GMC is FDMA based single carrier scheme as DFT-S-OFDM, which allocate traffic access through frequency granularity.
· PAPR/CM
With one sub-band, PAPR/CM of DFT-S-GMC is smaller than that of DFT-S-OFDM; With two sub-bands, PAPR/CM of DFT-S-GMC is close to that of DFT-S-OFDM; With more than two sub-bands, PAPR/CM of DFT-S-GMC is a litter greater that of DFT-S-OFDM, but still much smaller the that of OFDM
· Synchronization robust

One of the major motivation for proposing DFT-S-GMC as an alternative solution for SC-FDMA lies in the possibility that it might perform quite robustly against synchronization errors. As shown in Figure 2.16[1], DFT-S-OFDM-D is mostly sensitive to MUI, which results in an error floor in performance. DFT-S-OFDM-L is almost not sensitive to MUI, and DFT-S-GMC and DFT-S-OFDM-C behave in similar manner, i.e. being much less sensitive to MUI than DFT-S-OFDM-D.

3 Conclusion

In this document, the merits of DFT-S-GMC are presented, we recommend DFT-S-GMC to be candidate for EUTRA uplink scheme.
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