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1. Introduction
RAN4#91 meeting held in Reno continued discussion on NR unlicensed (NR-U) work item [1]. One of the topics that was further discussed based on submitted contributions [2, 3] was spectrum utilization for NR-U. 

In this contribution, we discuss discus and summarize proposed options for spectrum improvements for NR-U.
2. Discussion
Following agreement on spectrum utilization was reached during RAN4#90 (Athens) meeting:

Spectrum utilization for NR-U for 20MHz with 15kHz SCS and 30kHz SCS are agreed as 

	SCS
	# of PRBs for 20 MHz CBW

	15 kHz
	106 PRB

	30 kHz
	51 PRB


Agreed numbers are based on legacy NR spectrum utilization described in TS 38.104:
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


For agreed combinations spectrum usage efficiency for 20 MHz channel bandwidth is 95,4% for 15kHz SCS, and 91,8% for 30kHz SCS. It should be noted that NR spectrum utilization is greater than for LTE for these cases (so also greater then LAA). When NR spectrum utilization was discussed and agreed quite many factors were taken into account, for example: unwanted emission, signal quality, EVM, ACLR, ACS etc. 

However, looking at spectrum usage efficiency presented in table 1 for CBW from 20 MHz to 100 MHz it is visible that case for 20 MHz CBW and 60 kHz SCS is the lowest from all combinations (with 24 PRBs it is 86,4%).  

Table 1. Spectrum usage efficiency for channel bandwidth from 20 MHz to 100 MHz

	 
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	15 kHz
	0,954
	0,972
	NA
	NA
	NA

	30 kHz
	0,918
	0,954
	0,972
	0,9765
	0,9828

	60 kHz
	0,864
	0,918
	0,948
	0,963
	0,972


As for NR unlicensed some requirements (e.g. ACLR) are relaxed compared to NR for licensed bands, increase of spectrum utilization for 20MHz/60kHz SCS is possible. Increasing number of PRBs up to 25 PRBs (1 PRB more) give spectrum utilization of 90% for 20 MHz channel bandwidth and 60 kHz SCS. Such improving of spectrum utilization will not require any new RF requirements.
Increasing spectrum utilization for this case was also proposed in [2]. Where two options were presented:
Option 1: 25RBs (90%)

Option 2: 26RBs (93.6%)

We think that option 1 is the right option taking into account all RF aspects. 
3. Conclusion

In this contribution, we discuss increasing of PRBs number for NR unlicensed usage for 20 MHz channel bandwidth and 60 kHz SCS. We have made following proposal:
Proposal: It is proposed to increase the number of PRBs to 25 for 20 MHZ channel bandwidth with 60 kHz SCS to improve spectrum utilization.
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