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1 Introduction

During the Study Item, spectrum utilization for NR was discussed and a number of issues were identified for further study during the WI, in order to make a decision on a concept and values for the spectrum occupancy. During the SI, it was agreed that the spectrum occupancy should be greater than 90%, and also that the requirement should not restrict implementations with regard to filtering and windowing. In particular for the UE it was seen as important that window based spectral confinement is supportable.
It was also noted that the impact of ISI should be studied, in particular in relation to windowing. In this contribution, link level simulations of windowing are performed in order to investigate the impact of ISI.
2 Discussion

In order to investigate the link level performance of windowing, simulations have been carried out for 60khz and for 15khz subcarrier spacing. The simulator performs link adaptation and up to 256 QAM is allowed. For the 15khz subcarrier spacing, 300 and 1000nsec channels were simulated, and for the 60khz subcarrier spacing, a 300nsec channel was simulated. A Root Raised Cosing (Hanning) window was used in the simulations Figure 1 illustrates a spectrum plot for example RRC and triangle windows.
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Figure 1: Example spectrum plot for a Hanning (and triangle) window
The results for the 15khz subcarrier spacing are depicted in figure 2 and figure 3. A window length of 90 samples corresponds to 75% of the cyclic prefix length. For both channel delay spreads, it can be observed that window lengths of up to 30-40% can be supported without throughput loss.

The following results show the overall effect of windowing only of throughput through the link.
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Figure 2: Impact of window length for the 15khz subcarrier spacing, 300nsec delay spread channel
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Figure 3: Impact of window length for the 15khz subcarrier spacing, 1000nsec delay spread channel
Figure 4 depicts the performance for the 60khz subcarrier spacing, Again, significant window lengths can be supported without significant throughput loss.
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Figure 4: Impact of window length for the 60khz subcarrier spacing, 300nsec delay spread channel
3 Conclusion

The simulations in this contribution indicate that for reasonable window lengths, link level performance does not degraded by windowing. 
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