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1 Introduction

This contribution is a text proposal for section 6.1.1 of the TR: UMTS Spectrum Emission Mask. It intends to add a remark on the spectrum of the OFDM/IOTA modulation previously described in section  4.2. 
2 The IOTA spectrum
The IOTA filter has already been introduced in the OFDM Study Item context and a description of the OFDM/IOTA modulation can be found in the Technical Report [1] (in section 4.2). 
Figures 1 and 2 below show that the IOTA is highly localized both in time and frequency domains. In Figure 2 a logarithmic representation of the IOTA filter is compared to the rectangular filter.
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Figure 1: IOTA filter and its Fourier transform
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Figure 2: IOTA and Rectangular Function Fourier transforms

The IOTA filter is much more localized in the frequency domain than the Rectangular function used in classical OFDM. Thus, we can see on Figure 3 that its spectrum is steeper. On this figure, parameters of Set 1 of the TR are used in the case of classical OFDM. For OFDM/IOTA, parameters from [2] are used (1/2K FFT as for Set 1). As Set 1 sampling frequency and FFT size are the same as with OFDM/IOTA, the inter-carrier spacing of these 2 sets is identical (15 kHz).

Thus if the choose the same number of active sub-carriers with OFDM/IOTA (299), the bandwidth of the signal will be exactly the same as with Set 1.  
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Figure 3: IOTA and Rectangular Function spectrums

On Figure 4, the OFDM/IOTA spectrum is compared to the UMTS emission spectral mask, in the case of a signal at 43 dBm. 

[image: image4.png]OFDW/OTA Signal

D 43 dBm (Fs = 7.68 MHz, 1/2K FFT, 299 sub-carriers)

(dBm/30kHzZ)

5
a
5

-60

05

15

2
Frequency offset (Hz)




Figure 4: IOTA spectrum and UMTS spectral mask 

3 Conclusion

In this contribution we have compared the OFDM/IOTA spectrum to the UMTS emission spectral masks. With the same transmit power as in section 6.1.1 for OFDM Set 1 and 2, the power density of OFDM/IOTA with a 4.5 MHz useful bandwidth easily meets the spectral mask. 

Moreover, thanks to its good time and frequency localization, the IOTA filter does not need any additional filtering (like time windowing) to respect the maximum out-of-band emission.
4 Text Proposal

--------------  start of text proposal (end of section 6.1.1)  -----------------

In the case of OFDM/IOTA (see section 4.2), thanks to the very high localization both in time and frequency of the IOTA filter, the transmitted signal meets the UMTS emission spectrum masks without requiring any additional filtering.

--------------------------  end of text proposal  --------------------------------

6.1.2      Comparison with WCDMA Carriers

TBD.
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