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1. Introduction

Two parameter sets have been adopted for the OFDM HSDPA study item at RAN1#30 [1][2]. In this contribution, we verify that the proposed parameter sets satisfy the UMTS spectral emissions mask.

2. OFDM Power Spectra

The basic physical layer parameters are repeated in table 1 for convenience. In the previous contribution [1] we proposed that the reference parameter Set1 includes 299 active subcarriers. As discussed in the companion contribution [3], we have since found that this number can be reduced to 297, while still providing sufficient resources. Therefore, we propose to reduce the number of active subcarriers to 297 for Set1. In the following, the spectra of both the 299 and 297 carrier configurations are shown for illustration.

	Parameters
	Set 1
	Set 2

	TTI duration (ms)
	2 
	2

	FFT size (points)
	512
	1024

	OFDM sampling rate (Msamples/s)
	7.68
	6.528

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

	Subcarrier separation (kHz)
	15
	6.375

	# of OFDM symbols per TTI 
	27
	12

	total OFDM symbol duration (μs)
	73.96

74.09
	166.67

	# of useful subcarriers per OFDM symbol 
	297
	705

	OFDM bandwidth (MHz)
	4.455 
	4.495


Table 1  OFDM physical layer parameters.

The power spectra corresponding to the reference parameter sets 1 and 2 are shown in figures 1, 2 and 3. It can be seen that the unshaped spectra do not comply with the UMTS spectral mask. Spectral shaping can be achieved by applying a windowing function to time-domain OFDM symbols, followed by an overlapping operation, as described in our previous contribution [1]. Increasing the length of the overlap region (the filter length) leads to a reduction of the out-of-band emissions. However, since this form of shaping introduces inter-symbol interference, the filter length must be traded off against the robustness to the channel delay spread. Assuming the maximum channel delay spread of 3.7 us (PedestrianB model), the filter length must not exceed 28 and 40 samples for reference sets 1 and 2 respectively if ISI is to be avoided altogether. Simulations are required to find out if it is possible to extend the filter durations beyond 28 or 40 without affecting system performance.

The filters used in producing figures 1, 2 and 3 are of the trapezium shape [1] (linear ramp-up in the overlap region preceding the symbol, then unity, then linear ramp-down in the overlap region following the symbol). The precise window shape is left to implementation. With windowing in place, both parameter sets satisfy the 43 dBm Node B emissions mask, which imposes the strictest requirements on the relative suppression of out-of-band radiations [4]. The effective guard interval remaining after shaping depends on the selected filter length. For example, for 16- and 24-tap filters it is equal to 5.3 and 4.3 us (Set1) and 7.4 and 6.1 us (Set2).
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Figure 1  The power spectrum of the reference parameter Set1 (299 subcarriers), 43 dBm transmit power.
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Figure 2  The power spectrum of the reference parameter Set1 (297 subcarriers) , 43 dBm transmit power.
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Figure 3  The power spectrum of the reference parameter Set2 (705 subcarriers) , 43 dBm transmit power.

3. Conclusion

In this contribution, we have verified the spectral emission compliance of the reference OFDM configurations. Without any form of signal shaping, the level of out-of-band emissions is unacceptably high for both of the proposed sets 1 and 2. However, sufficient suppression can be achieved with a simple windowing approach. 
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