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1 Introduction

During RAN4#84bis, it was agreed to introduce 3 new BS bandwidths for two bands [1]. Alongside this agreement, spectrum utilization for the BS bandwidths was agreed as follows:
	Channel Bandwidth
	Spectrum Utilization

	
	SCS 15khz
	SCS 30khz
	SCS 60khz

	30MHz
	160
	78
	30

	70MHz
	-
	189
	93

	90MHz
	-
	245
	121


Subsequently, for band n3, 30MHz has also been agreed as a UE channel bandwidth.

During finalization of the technical specifications at RAN4#85, some UE vendors expressed concerns that the SU values for the BS bandwidths are inconsistent (leading to, for example smaller guard for 30 MHz than 25 MHz considering the 60khz subcarrier spacing), and that should the BS channel bandwidths in future also be applied as UE channel bandwidths with the same spectrum utilization in the future, then the windowing requirements implied at these bandwidths could become dimensioning requirements for the UE. Due to these concerns, the spectrum utilization for these bandwidths (and associated guards) were placed into square brackets.
Given the previous discussion and agreement that SU should be applicable at both the BS and the UE, even if the bandwidths are currently only applicable at the BS, it is important that the associated SU are also considered as agreeable for any future application of the bandwidths as UE channel bandwidths in order to avoid a situation in which BS channel bandwidths would need to be revised.

This contribution considers whether the SU values agreed for the BS channel bandwidths are consistent and could be applied to UEs.
2 Discussion

Figure 1 depicts the guard sizes vs channel bandwidth for the agreed spectrum utilization values, and the additional BS channel bandwidths. It can be observed that there is some variation between guard sizes for different channel bandwidths, and that in some cases when the channel bandwidth increases, the guard actually decreases. At first glance, this appears inconsistent; not just for the additional BS channel bandwidths but in general, in particular for the 60khz SCS. However, on the right-hand size of the figure the PRB size for each subcarrier spacing is depicted. The variation of the guard band sizes is much lower than the PRB width in each case. Since the spectrum utilization can only be adjusted with PRB granularity, it is not feasible to align the guard sizes further. The variation between guard sizes arises from the relationship between the PRB sizes and the channel bandwidth sizes, and is somewhat random.

[image: image1]
Figure 1: Guard size vs channel bandwidth
Figure 2 depicts the guard sizes relative to the used bandwidth. As can be seen from the figure, the guard size/occupied spectrum ratio is reasonable consistent; it decreases from lower to higher bandwidth due to the decreasing PSD that must be attenuated.
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Figure 2: Guard size relative to occupied bandwidth vs channel bandwidth
From figure 2, the motivation to adjust the spectrum utilization values for 30, 70 and 90MHz is not strong. However, in case the spectrum utilization would be modified as follows, then the curve would become more smooth as indicated in figure 3:
	Channel Bandwidth
	Spectrum Utilization

	
	SCS 15khz
	SCS 30khz
	SCS 60khz

	30MHz
	160 161
	78 79
	30

	70MHz
	-
	189
	93

	90MHz
	-
	245
	121
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Figure 3: Guard size relative to occupied bandwidth vs channel bandwidth (modified SU)
The difference achieved by attempting to optimize the PRB utilization is minor, and thus we believe that the currently agreed values should be satisfactory, also if the channel bandwidths would be adopted as UE channel bandwidths with the same spectral utilization in the future.
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