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1 Introduction
Spectrum utilization improvement in unlicensed bands had been discussed in last RAN4 meetings [1] and [2]. In this contribution, we continue to discuss this topic.
2 Discussion

In RAN4 #90 meeting, the following agreement on spectrum utilization for unlicensed bands has been achieved:

Agreement: 

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

	 
	20 MHz

	15 kHz
	106

	30 kHz
	51


The spectrum utilization for 20MHz with 60KHz SCS is still an open issue.
The transmission bandwidth configuration NRB for different channel bandwidth and subcarrier spacing is specified in R15 as following:

	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 licensed bands in Rel-15, SU for 20MHz is specified as below.
Table 1: SU for 20MHz bandwidth in R15

	SCS [kHz]
	20 MHz

	
	NRB (SU)

	15
	106 (95.4%)

	30
	51 (91.8%)

	60
	24 (86.4%)


It can be found that the spectrum utilization(SU) of 60 kHz SCS with available 24 PRBs is about 10% less than that of 15 kHz SCS and 5% less than that of 30 kHz in 20MHz bandwidth. Furthermore, 802.11ax station has a higher spectrum utilization (94.5%) with 78.125 kHz SCS in 20MHz bandwidth. So it seems that we need to improve the SU for NR-U. Below we discuss the feasibility on this improvement from both BS and UE side which is a complementary on top of the study in [1], which provided some RF requirements considerations on out of band emission, ACLR and EVM. 
As agreed in [3], in unlicensed NR band n46, ACLR and UEM requirements reuse LAA corresponding requirements which means these requirements are more relaxed compared to the requirements for licensed bands.
· 3. 35dB ACLR requirements can be reused for NR-U single carrier <=20MHz and CA.
· 4. LAA Operating band unwanted emission mask can be reused by NR-U single carrier <=20Mhz and CA.
Therefore, it should be reasonable to improve SU compared with current SU in licensed bands for BS.

For UE side, to reuse Wi-Fi component as much as possible, some companies proposed to define lower power class and relaxed ACLR requirements compared with the corresponding requirements in licensed bands but similar as Wi-Fi [4] [5]. However, it should be noted that Wi-Fi has higher SU as shown in Table 2. Hence it is also reasonable to improve SU for NR-U from this perspective.

Table 2: SU improvement for 20MHz bandwidth for NR-U

	20MHz CBW
	NRB (SU)

	60 kHz for NR licensed
	24 (86.4%)

	78.125 kHz for Wi-Fi
	94.5%

	60 kHz SU improvement option
	25 (90%)


Proposal: Improve the SU for 60kHz/20MHz in unlicensed bands to 90% (25RBs)
3 Conclusion
Based on the analysis in this contribution, we give our proposal on SU improvement.

Proposal: Improve the SU for 60kHz/20MHz in unlicensed bands to 90% (25RBs)
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