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1. Introduction

OFDMA and SC-FDMA are under discussion as strong candidates for the uplink transmission scheme in evolved UTRA/UTRAN. In this paper, we present basic throughput and PAPR/CM performance results and emphasize several points based on the results.

2. Link level performances

We obtained link level throughput results with the configuration in Table 7.1.1-1 in TR25.814 [1] with a short CP length  for OFDMA and with the configuration in Table 9.1.1-1 in TR25.814 for SC-FDMA. 

In Figure 1.(a) and (b), the performance results are shown, where 2 Rx antennas and MMSE receiver are assumed. As shown in the results, throughput performances of OFDMA and SC-FDMA are very similar in case of QPSK transmission. In case of 16QAM transmission, OFDMA shows gain of around 0.5 dB over SC-FDMA 
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 (a) Ped-B, 3 km/hr
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(b) Veh-A, 60 km/hr

Figure 1. Link level throughput results for OFDMA and SC-FDMA

3. PAPR/CM performances

We obtained PAPR/CM results with OFDMA and SC-FDMA. For OFDMA, we assumed FFT size of 1024 and only 601 subcarriers available. For SC-FDMA, we assumed FFT size of 512. For SC-FDMA, we assumed a short block with FFT size of 256 is used as a pilot symbol and 32 evenly distributed pilot subcarriers are assumed. Then, we found out pilot patterns which minimize the PAPR/CM by an exhaustive manner.

From Figure 2.(a) to (d), PAPR/CM performance results are shown. As shown in the figures, SC-FDMA without pulse shaping filter shows about 6 dB gain in PAPR over OFDMA and the similar gain can be achieved for the pilot block with a well-defined pilot pattern. However, this gain decreases within 3 dB if we consider pulse shaping filter for SC-FDMA.
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 (a) PAPR, without pulse shaping filter
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(b) CM, without pulse shaping filter

[image: image5.emf]0

1

2

3

4

5

6

7

8

9

QPSK 16QAM QPSK 16QAM

OFDMA SC-FDMA Pilot block

(32 tones)

99.9%PAPR(dB)  '

1/4 load

1/8 load


 (c) PAPR, with pulse shaping filter

[image: image6.emf]-1

0

1

2

3

4

QPSK 16QAM QPSK 16QAM

OFDMA SC-FDMA Pilot block

(32 tones)

CM(dB)

1/4 load

1/8 load


 (d) CM, with pulse shaping filter

Figure 2. PAPR/CM performances of OFDMA and IFDMA

4. Conclusions

In this paper, we presented link level throughput and PAPR/CM results as a baseline for the evaluation of OFDMA and SC-FDMA in evolved UTRA/UTRAN. We make a summary and some suggestions based on the results as follows.

· OFDMA shows around 0.5 dB gain over SC-FDMA in the throughput performance in case of 16QAM transmission.

· SC-FDMA without pulse shaping filter shows about 6 dB gain in PAPR over OFDMA, but this gain decreases much when pulse shaping filter is employed. Therefore, windowing may be considered instead of pulse shaping to maximize the PAPR gain of SC-FDMA over OFDMA. 

· With a well defined pilot pattern, very low PAPR/CM of pilot block for SC-FDMA can be achieved.
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