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1. Introduction
New WID on NR-based Access to Unlicensed Spectrum [1] has been approved in RAN#82. For RAN4 one of the objectives is following:

Investigate the feasibility of increasing the number of usable PRBs for different numerologies and channel bandwidths in unlicensed bands, and if found feasible, specify such support.
In this contribution, we discuss increasing of PRBs number for NR unlicensed usage.
2. Discussion
NR core specification Rel-15 [2] defines the following transmission bandwidth configurations for NR:
Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1 (from TS 38.104)
	SCS (kHz)
	5

MHz
	10

MHz
	15

MHz
	20 MHz
	25 MHz
	30

MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N.A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135


Above numerology shows that for 15 kHz subcarrier spacing the highest channel bandwidth is 50 MHz, thus 15 kHz SCS cannot support wideband scenarios (such as 80 MHz). On the other hand, 60 kHz sub-carrier spacing is optional for UE. Based on that, it seems that 30kHz subcarrier spacing with up 80 MHz channel bandwidth is the most important NR-U scenario. 
Observation 1. For NR-U 30 kHz subcarrier spacing is the most important scenario with support of 20/40/60/80 MHz channel bandwidths
Table 1 provides Tx bandwidth for channels 20 MHz and multiple of 20 MHz up to 80 MHz. Table 2 provide spectrum usage efficiency for these channel bandwidths. 
Table 1. Tx BW in kHz for channel bandwidth for 20 MHz to 80 MHz

	 
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	15 kHz
	19080
	38880
	NA
	NA

	30 kHz
	18360
	38160
	58320
	78120

	60 kHz
	17280
	36720
	56880
	77040


Table 2. Spectrum usage efficiency for channel bandwidth for 20 MHz to 80 MHz

	 
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	15 kHz
	0,954
	0,972
	NA
	NA

	30 kHz
	0,918
	0,954
	0,972
	0,9765

	60 kHz
	0,864
	0,918
	0,948
	0,963


As shown above, for 30 kHz SCS and 40/60/80 MHz channel bandwidths, spectrum usage efficiency is higher than 95% with up to 98% for 30 kHz SCS and 80 MHz CBW. Furthermore, for 20MHz channel bandwidth and 15kHz SCS, spectrum efficiency is also higher than for LTE.  
Observation 2. NR Spectrum utilization for the most important NR-U scenarios is higher than for LTE and may be reused.
3. Conclusion

In this contribution, we discuss increasing of PRBs number for NR unlicensed usage. We have made following observations:
Observation 1. For NR-U 30 kHz subcarrier spacing is the most important scenario with 20/40/60/80 MHz channel bandwidth

Observation 2. NR Spectrum utilization for the most important for NR-U SCS and CBW combinations is high and may be reused.
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