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Introduction

In RAN WG1 #28bis, there was an in-depth discussion on the Reference OFDM Physical Layer Configuration, and on a baseline OFDM parameter set [1]. Here, we propose a physical layer baseline set of OFDM parameters, in order to allow the Study Item to proceed with the evaluation of the benefits of an OFDM air interface in UTRAN. We believe that this baseline parameter set, based on a 1024-point FFT, should be used as a baseline for the performance and feasibility study. We illustrate the scalability of the parameter set for future extensions to different deployment scenarios with two other, scaled, versions. 

Proposed Parameters

Table 1 summarizes the parameters for the baseline OFDM system. These parameters are suitable for a typical HSDPA deployment, using a 1024-point FFT. Note that, using a radix-4 FFT, the cost of implementing one 1024-FFT is approximately equivalent to that of two 512-point FFTs. The proposed sampling rate bears a 17/10 ratio with the WCDMA chip rate, which leads to minor implementation costs, as argued in [2]. The guard time interval is 64-sample long, corresponding to 9.803 μsec. This is considered long enough to provide both ISI protection and to introduce time windowing for spectral shaping purposes [3]. The 6.375 kHz intercarrier frequency spacing provides robustness for Doppler frequencies on the order of 300 Hz or more [3]. The number of OFDM symbols per TTI is 12, which leads to an integer number of symbols per UMTS time slot. 

Once the fundamental parameters discussed above are determined, the number of useful subcarriers (to carry data and overhead information) is a parameter that can be used to meet specific design criteria. A number of  705 useful subcarriers corresponds to a channel bandwidth of approximately 4.5 MHz, which is adequate to allow compliance with the UMTS frequency mask. An odd number is chosen here to allow an FFT bin at DC. This design allows a channel peak rate of 15.24 Mbps, when using QAM16 and allowing for 10% overhead. In comparison, HSDPA allows 14.4 Mbps, for 1/16 overhead.

	Parameters
	Values

	Channel models
	Indoor, Pedestrian A, B, Vehicular A

	TTI duration (msec)
	2 

	FFT size (points)
	1024

	OFDM sampling rate (Msamples/sec)
	6.528 MHz 

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

	Guard time interval (cyclic prefix) (samples/μsec)
	64 /9.803

	Subcarrier separation (kHz)
	6.375 

	# of OFDM symbols per TTI 
	12

	OFDM symbol duration 
	166.67 μsec

	# of useful subcarriers per OFDM symbol 
	[705]

	OFDM bandwidth (MHz)
	[4.494] 

	Peak channel rate with QAM16 - 10% overhead (Mbps)
	[15.24] 


Table 1. Parameters for baseline OFDM system.

Scalability of the Proposed Parameters

The baseline parameter set above can be tailored to other channel environments in a straightforward way. It allows the scaling of key parameters, in order to support additional deployment scenarios. The following parameter choices illustrate this scalability. 

	System Parameters
	Configuration 1
	Configuration 2

	Channel models
	Indoor, Pedestrian A
	Indoor, Pedestrian A, Vehicular A

	Symbol per 0.67 msec time slot
	16
	8

	Number of FFT points
	256
	512

	Number of useful sub-carriers
	[177]
	[353]

	OFDM Symbol period (usec)
	41.67
	83.33

	Sub-carrier spacing (kHz)
	25.5
	12.75

	OFDM sampling rate (Msamples/sec)
	6.528 MHz
	6.528 MHz

	Guard time (samples/usec)
	16/2.451
	32/4.902


Table 2. Parameters for the baseline OFDM systems with multiple configurations

Conclusion

We have suggested a baseline OFDM configuration, for the purpose of studying the performance of OFDM in a UMTS context. The system is designed to fit into the current UMTS time slot structure. We have also presented additional configurations that can be deployed in different environments. We believe that simulations should focus on the baseline 1024-FFT OFDM configuration, but that such alternative configurations demonstrate the flexibility of the OFDM technology.
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