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1 Introduction

OFDMA has been proposed and comprehensively acknowledged in TR25.814 [1] as a multiple access scheme for EUTRA Downlink due to many well known OFDMA advantages. These merits of OFDMA can also be exploited in EUTRA Uplink, which is already one of candidates for UL MA in TR25.814 [1]. In this report, link level simulation results of OFDMA and DFT-S OFDM (both localized) for uplink are presented in order to compare their performance in a full-scale. 
2 Comparison of OFDMA and DFT-S OFDM
2.1 Simulation assumptions:
In the section, OFDMA system structure can refer to [3] and simulation methodology of DFT-S OFDM is given in [4].The detail parameters for link level simulation are listed in Table 1.

Table 1 Link Level Simulation Parameters

	Sampling rate
	7.68MHz

	Channel Bandwidth
	5MHz

	Sub-carrier spacing
	15kHz

	FFT size
	512

	CP length
	36/3, 37/4*

	Each user occupied sub-carriers number
	12/72/300

	Modulation
	16QAM/QPSK

	Coding
	Turbo(1/2)

	CRC length
	16

	Sub-frames length
	0.5ms

	Symbols per sub-frames
	7

	Simulation wireless channel
	Pedestrian B, 3km/h

	Max time delay
	3.7μs

	Number of multi-path
	6

	Transmitter antenna
	1

	Receiver antenna
	1 / 2

	Channel estimation
	Ideal


· x/y represents that CP is x of y OFDM symbols.

2.2 Numerical results and analysis:
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(a) Each user occupied 12 sub-carriers           (b) Each user occupied 300 sub-carriers
Fig. 1. Uncoded BER performance of OFDMA and DFT-S OFDM

In Fig.1(a), OFDMA has near 1dB gain over DFT-S OFDM scheme when BER is equal to 10-3, no matter for QPSK or 16QAM. When we increase the subcarrier number assigned to one user from 12 to 300 (Fig. 1(b)), the performance difference between OFDMA and DFT-S OFDM will increase at lower SNR. The reason comes from the channel is frequency selective, performance of OFDMA will be decided by the deep fading subcarriers for demodulation is done in frequency domain. However, for DFT-S OFDM, demodulation is implemented in time domain and its signal is an average of those before IFFT. So the performance of DFT-S OFDM is worse for frequency–selective channel does the favor to OFDMA. DFT- S OFDM is more sensitive to SNR and as SNR increasing; the performance between OFDMA and DFT- S OFDM becomes close.
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 (a) Each user occupied 12 sub-carriers           (b) Each user occupied 72 sub-carriers
Fig. 2. Coded BLER performance of OFDMA and DFT-SOFDM

In Fig.2(a), Block Error Ratio (BLER) performance of coded systems for two MA schemes with 12 subcarriers is given. Obviously, OFDMA has near 3dB gain over DFT-S OFDM when BLER is equal to 10-2. When we increase the subcarrier number assigned to one user from 12 to 72 (Fig. 2(b)), the performance difference between OFDMA and DFT-S OFDM will increase too. The reason also comes from the channel is frequency selective and does the favour to OFDMA scheme. So OFDM combined with coding can lead to obvious performance gain compared to time domain coding scheme of DFT-S OFDM.
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Fig. 3. Coded BLER performance of OFDMA and DFT-SOFDM with 2 receiver antennas
In Fig.3, BER performance of coded systems with 2 receiver antennas is given. In our simulation, the maximal ratio combination (MRC) is adopted. Still, OFDMA scheme has near 1dB gain compared to DFT-S OFDM scheme when BLER is equal to 10-2. So even 2 receiver antenna diveristy can improve DFT-S OFDM performance greatly, its’ performance is still worse for frequency–selective can not be taken advantage in this scheme.
In the simulation of OFDMA with clipping, a circulated clipping and filtering method is used to reduce the PAPR and interference due to out-of-band power leakage after clipping. Detailed information about PAPR issue and reduction techniques are shown in [2]，the PAPR can be reduced to less than 6dB with circulated clipping and filtering.
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Figure 5. BER performance of clipped OFDMA and DFT-SOFDM

Performances in terms of BLER of DFT-SOFDM and OFDMA with circulated clipping and filtering are compared in Fig. 5. The BLER performance of OFDMA is always better than that of DFT-S OFDM system. Similar simulation results occur in [5]. And even after clipping, the advantage in performance is quite clear.

3 Conclusions
In section 2, we compared the performance of OFDMA and DFT-S OFDM with varied user assigned subcarrier number, modulation scheme, receiver antenna number and coding. OFDMA is superior to DFT-SOFDM in performance no matter in what case, including:

· Without coding, OFDMA has 1dB gain than DFT-S OFDM when BER is equal to 10-3 with 12 ocuppied subcarriers. 
· For 1X1 antenna case with turbo coding, OFDMA has near 3dB gain than DFT-S OFDM when BLER is equal to 10-2. 
· After 2 receiver antennas are adopted, OFDMA still has the 1dB gain than that of DFT-S OFDM.
· With circulated clipping and filtering method proposed in [2], PAPR of OFDMA can be reduced effectively to less than 6dB. The performance of clipped OFDMA is still superior to DFT-S OFDM.

Thus far, comparison between OFDMA and SC-FDMA is ongoing and the results available are quite limited. Detailed design of SC-FDMA is not clear enough to make comparisons more comprehensively (performance, complextiy, etc.). More evaluation and comparison are needed to make the final selection.
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