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1 Introduction

Spectrum utilization has been discussed extensively for several meetings and is an important topic to solve for NR. As discussed in [1], a number of issues have been considered and to some extent remain to be resolved in order to decide on the spectrum utilization, including the following:
· Techniques for achieving spectral localization

· Spectrum efficiency

· Impact on EVM

· Complexity and latency impacts

· ISI robustness

· Compatibility to LTE

· Forward compatibility

· Reciprocal phase noise mixing

· Carriers with multiple numerology

· Inter-operator scenarios

· Implementation Margins

Some of these issues are discussed in other papers. In particular, if multiple numerology transmission is to be supported in rel-15, then definition of spectral utilization with multiple numerology operation needs to be considered further. Also operation of different NR bandwidths and of NR and LTE in the same spectrum needs further consideration.

In this paper, some proposed utilization are provided for a single numerology and NR-NR coexistence. This figures can be considered as a baseline, even though clearly NR-LTE coexistence and multiple numerology operation need further consideration.
2 Spectrum utilization
We assume that the spectrum confinement needs to achieve the unwanted emissions mask, with the following exceptions:

· For the BS downlink, in some cases regulatory requirements may set a more stringent requirement. For example, for a BS with >8 transmitters, the FCC requirement of -13dBm over all branches is more stringent than the UEM, which is -5dBm over all branches.
· For the BS uplink, the receiver filtering requirement is determined by the narrowband blocking requirement.

It is also worth to consider that simulation results indicate that in 20MHz, simulation results suggest that for 15khz, around 107-109 PRB maximize spectral efficiency and for 60khz, 25 and 26PRB give similar efficiency and 27PRB can actually reduce spectrum efficiency.

Considering these aspects as well as the other mentioned in section 1 (in particular the need to consider both WOLA and filtering), for NR-NR coexistence and a single numerology and the results on maximizing spectral efficiency, the following is proposed as a baseline assumption.

Table 1: Proposed baseline utilization values
	Carrier/ block BW 
MHz
	SCS kHz
	PRB utilization (Implied guard %)

	
	
	

	5
	15
	25 (10%)

	10
	15
	52 (6.4%)

	20
	15
	108 (2.7%)

	
	30
	52 (6.4%)

	
	60
	25 (10%)

	40
	15
	218 (1.9%)

	
	30
	108 (2.7%)

	
	60
	52 (6.4%)

	50
	15
	272 (2%)

	
	30
	134 (3.52%)

	
	60
	66 (4.96%)

	60
	30
	162 (2.8%)

	
	60
	80 (4.0%)

	80
	30
	218 (1.9%)

	
	60
	108 (2.7%)

	100
	30
	272 (2%)

	
	60
	134 (3.52%)


3 Conclusion

Considering the discussions up to the present stage on spectrum utilization, some baselines for utilization in which only NR-NR coexistence is considered and only a single numerology is transmitted have been proposed.

Furthermore, some adjustment of the proposals may be needed dependent on decisions on supported carrier bandwidths and subcarrier spacings.

Proposal 1: Adopt the utilization values in table 1 as baseline assumptions for spectral utilization
Proposal 2: If multiple numerologies are to be supported, continue to investigate the impact of multiple numerology support on the definition of NR utilization.
4 References

[1] Ericsson, “Summary of considerations on spectrum utilization”, R4-1703075, RAN4#82bis, April 2017

2/3


