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1. Introduction
Current 3GPP SI on the OFDM investigates the deployment of OFDM HSDPA downlink in the 3GPP cellular system [1]. For the evaluation of the overall performance of OFDM HSDPA, investigation on the practical requirements for the overheads would be helpful. This paper presents simulation results of the decoding performance of OFDM HSDPA according to the amount of the physical resource allocated to the pilot channel. The results may offer more insights regarding to the required resource utilization for the pilot channel for OFDM HSDPA.

2. Simulation
A link simulation was performed to get the coded BER performance of an OFDM HSDPA configuration with channel estimation by frequency time pilot symbols. It was assumed that all the frequency time resources except those allocated to the pilot channel are allocated to a single transport block. More detailed simulation assumptions are shown in Table 1.

Table 1. Simulation parameters

	Reference OFDM physical configuration set
	SET2 [1]

	Channel model
	Pedestrian B (3km/hr), Vehicular A (30km/hr)

	T/P power ratio
	-3 dB

	Modulation
	16QAM

	Channel coding
	1/2 Turbo code

	Pilot allocation pattern
	Square pattern

	% utilization of the frequency time resource for the pilot channel
	1%, 2%, 5%, 10%

	Interpolation method for the channel estimation
	2-D linear interpolation in frequency time domain


Pedestrian B channel is a most frequency-selective channel with the coherence bandwidth of about 270 kHz. Vehicular A channel is relatively flat compared with Pedestrian B channel but has a small coherence time of about 9 ms because of the mobile speed of 30 km/hr. For each % utilization value, a same pilot allocation pattern was used for the simulation of both channel environments. In the ‘ideal’ channel estimation cases, one snapshot of channel impulse response during each OFDM symbol was directly used to demodulate the data symbols. It should be noted that this ‘ideal’ channel estimation can’t remove the distortion due to the time varying channel perfectly.

Figure 1 shows the decoded BER performance of OFDM HSDPA in Pedestrian B channel. As shown in the figure, the BER performance converges as the utilization of pilot channel increases. The performance difference between 2 % utilization and 10 % utilization is very small. In addition, the difference in the BER performance between ‘ideal’ channel estimation and realistic channel estimation with 10% pilot utilization is around 0.7 dB. Figure 2 shows the decoded BER performance in Vehicular A channel. It seems that the channel estimation performance is saturated in a high mobile speed with 16QAM modulation. The performance difference between different pilot utilizations is very small. As shown in the figure, decoded BER performance between ‘ideal’ channel estimation case and realistic channel estimation case with 1% pilot utilization is less than 0.5 dB. 
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Figure 1. Decoded BER performance in Pedestrian B channel, 3 km/hr
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Figure 2. Decoded BER performance in Vehicular A channel, 30 km/hr

3. Conclusions
The decoding performance with pilot channel in OFDM HSDPA was observed according to the resource utilization of the pilot channel. It was shown that near-ideal channel estimation performance can be obtained with a relatively small physical channel resource allocation for the pilot channel, typically, 2 % or 5 % of the total downlink physical channel resource. 
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