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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 BLER performance evaluation results of OFDMA and SC-FDMA uplink transmission with real channel estimation and emphasize several points based on the results.

2. Link level performances

We obtained link level BLER performance 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, the SC-FDMA and OFDMA frame structures assumed in this simulation are shown, figure (a) is the SC-FDMA frame structures have one pilot block using short block. Figure (b) is the OFDMA frame structures have one pilot block. Pilot symbols are distributed evenly over the whole bandwidth in the pilot block. For fair comparison of channel estimation performance, all the frame structures have the same average pilot power of about 8 %.
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(a) SC-FDMA frame structure
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(b) OFDMA frame structure

Figure 1. Frame structure

2-step linear interpolation was used as the method of channel estimation. In this method, the channel estimation is interpolated in the frequency domain first, then, the interpolation in the time domain is followed. 

Table 1 describes basic simulation parameters used in this contribution.

Table 1. Simulation parameters

	Parameters
	Value

	Sub-frame duration (ms)
	0.5

	Modulation
	QPSK, 16QAM

	Channel coding
	Turbo code, R = 1/3

	Number of channel coded bits
	1536 bits (QPSK), 3072 bits (16QAM)

	User traffic allocation
	Distributed evenly over the whole BW in every data block

	Channel model
	Pedestrian B, Vehicular A

	UE speed (km/h)
	3, 60km/h

	Average pilot  power overhead within the whole sub-frame
	Approximately 8 %

	Number of antennas
	Tx 1, Rx 2 (MMSE receiver)


 from ideal case.hannel estimation, stimation 

















































































In Figure 2, the performance results are shown. As shown in the results, BLER performances with real channel estimation are shown within 2dB over the ideal case. BLER performances of SC-FDMA and OFDMA 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 2. Link level performance results for OFDMA and SC-FDMA with real channel estimation

3. Conclusions

In this paper, we presented link level channel estimation performance results with realistic channel estimation as a baseline for the evaluation of OFDMA and SC-FDMA in evolved UTRA/UTRAN. In case of real channel estimation, BLER performances are shown within 1~2dB over the ideal case and the aspect of BLER performances is not much different from ideal case[2][3].
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