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1. Introduction

Up to the last WG1#31 meeting, the two OFDM parameter sets have been proposed for the OFDM physical layer parameter set. [1][2][3] To give a more insight into the OFDM physical layer parameter, the performance evaluations of two OFDM physical layer parameters are needed. This document shows the performances of two parameter sets in the various channel environments.

2. OFDM Parameter Sets

There are two OFDM parameter sets in Table 1 below. [3]

Table1. OFDM Physical Layer Parameter Sets

	Parameters
	Set 1 
	Set 2 

	TTI duration (msec)
	2 
	2

	FFT size (points)
	512
	1024

	OFDM sampling rate (Msamples/sec)
	7.68
	6.528

	Ratio of OFDM sampling rate to UMTS chip rate
	2
	17/10

	Guard time interval (cyclic prefix) (samples/μsec)
	56 / 7.29                 57 / 7.42
	64/9.803

	Subcarrier separation (kHz)
	15
	6.375

	# of OFDM symbols per TTI 
	27
	12

	OFDM symbol duration (μsec)
	73.96/74.09 
	166.67

	# of useful subcarriers per OFDM symbol 
	299
	705

	OFDM bandwidth (MHz)
	4.485 
	4.495


3. Simulation Environments

The two parameter sets are simulated in the various channel environments:

· Flat Fading at 3km/h and 120km/h

· ITU Pedestrian A channel at 3km/h

· ITU Vehicular A, B channel at 120km/h

For each channel environment, the MCS sets are constructed using the QPSK / 16QAM modulation and 1/2 and 1/3 coding rate.

In this simulation, it is assumed that 10% per each OFDM symbol is used for overhead and all the resources are allocated to one user. Also channel estimation is assumed to be perfect.

4. Performance Results

This section presents the simulation results of two parameter sets in the various channel environments. The performance is measured by BLER (Block Error Rate). 

Fig1 shows the BLER result of Flat Fading channel at 3km/h and Fig2 depicts the result at 120km/h. 

The performance gap between set1 and set2 is very small and not effected by the change of speed.
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Figure1. BLER of two OFDM Parameter Sets in Flat Fading at 3km/h
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Figure2. BLER of two OFDM Parameter Sets in Flat Fading at 120km/h
Fig3 represents the BLER result of ITU Pedestrian A channel at 3km/h.

The performance difference between set1 and set2 in Pedestrian A seems to be lager than that of Flat Fading channel.
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Figure3. BLER of two OFDM Parameter Sets in Pedestrian A at 3km/h
Fig4 illustrates the BLER result of ITU Vehicular A channel at 120km/h and Fig5 shows the result of ITU Vehicular B channel at 120km/h. Note that the maximum delay of Vehicular B channel is 20us, which is beyond the designed guard time intervals of set1 (7.29us) and set2 (9.903us). Therefore the performance of Vehicular B channel deteriorates compared with that of Vehicular A channel.

The performance difference between set1 and set2 in vehicular A seems to be small. However, in vehicular B channel, there is somewhat non-negligible performance gap between set1 and set2. That seems because the length of guard time interval and OFDM symbol duration of set1 is smaller than those of set2.
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Figure4. BLER of two OFDM Parameter Sets in Vehicular A at 120km/h
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Figure5. BLER of two OFDM Parameter Sets in Vehicular B at 120km/h
 5. Discussion

In all channel environments, set2 shows slightly better performances. The part of the reason for this may be the fact that the overhead of set1 is a little more than that of set2. In addition, the sub-carrier spacing has an effect on performance in the frequency selective channel: smaller sub-carrier spacing gives more robust performance in frequency selective channel. However, the difference in performance is not so considerable except the case of a large delay spread.

In addition, in interpreting the results, it should be taken into consideration that the perfect channel estimation was assumed. The performance might be different in the realistic channel estimation cases.

This paper presented the performances of two OFDM parameter sets in various channel environments. The performance results can be useful to the discussion of the OFDM physical layer parameter set.
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