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In RAN1#92bis meeting [1], it has been agreed that the NR-U operating bandwidth is an integer multiple of 20MHz. The transmission bandwidth configuration NRB for different channel bandwidth and subcarrier spacing is specified in R15 as following [2]:
	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 unlicensed band, similar configuration as R15 could be considered as a starting point, however, due to LBT uncertainty, also the limitations on interlace design, spectrum utilization for unlicensed band should be further studied.
[bookmark: _Ref129681832]Spectrum utilization for unlicensed bands
Since the operating bandwidth in NR-U should be an integer multiple of 20MHz, and different numerology will be supported. In this section, 20MHz bandwidth with 15 kHz/30 kHz/60 kHz SCS are considered. If the transmission bandwidths follow the same configurations as NR R15, the corresponding spectrum utilization should be:
	SCS [kHz]
	20 MHz
	40 MHz
	80 MHz

	
	NRB (SU)
	NRB (SU)
	NRB (SU)

	15
	106 (95.4%)
	216 (97.2%)
	N.A

	30
	51 (91.8%)
	106 (95.4%)
	217 (97.7%)

	60
	24 (86.4%)
	51 (91.8%)
	107 (96.3%)


It can be found that the spectrum utilization of 60 kHz SCS with available 24 PRBs is about 10% less than that of 15 kHz SCS and 5% less than that of 30KHz in 20MHz bandwidth. Even a dot11ax station has a higher spectrum utilization (94.5%) with 78.125 kHz SCS in 20MHz bandwidth. 
In figure 1, we evaluate the out of band emission for 20MHz carrier bandwidth assuming increased number of available RBs. It is observed that increasing the number of available RBs to 26 in 20MHz carrier bandwidth does not violate the transmitter spectrum mask in band 46. Besides, increasing the RB number is beneficial for the interlace design since it could provide more interlaces and improving the flexibility of resource allocation. 
Observation 1: Increasing the number of available RBs to 26 in 20MHz bandwidth does not violate transmitter spectrum mask.
Proposal 1:  RAN4 should consider to increase number of PRBs for different numerologies and channel bandwidths considering the different spectrum mask in unlicensed band.   
[image: ]
Figure 1. Operating band unwanted emissions of 60 kHz SCS in 20MHz with 26 usable RBs
In LTE LAA for band 46, out of band emission is only defined for 20MHz carrier bandwidth [3] [4]. In Figure 2 and Figure 3, we further evaluate the OOB for 40MHz and 80MHz carrier bandwidth assuming the existing spectrum utilization in NR R15. It is observed that OOB requirement for 20MHz CC in LTE LAA cannot be satisfied. The spectrum mask in ETSI regulation or IEEE 802.11ax can be taken into account when defining OOB requirement for NRU for carrier bandwidth larger than 20MHz.  
Proposal 2: Out of band emission for carrier bandwidth larger than 20MHz should be defined in 3GPP.   

[image: ]
Figure 2. Operating band unwanted emissions of 60 kHz SCS in 40MHz with 51 usable RBs
[image: ]
Figure 3. Operating band unwanted emissions of 60 kHz SCS in 80MHz with 107 usable RBs
Conclusions
We discussed spectrum utilization for NR-U in this contribution, based on our evaluation on operating band unwanted emissions of 60 kHz SCS in 20MHz, the following observation and proposal were made:
Observation 1: Increasing the number of available RBs to 26 in 20MHz bandwidth does not violate transmitter spectrum mask.
Proposal 1:  RAN4 should consider to increase number of PRBs for different numerologies and channel bandwidths considering the different spectrum mask in unlicensed band.   
Proposal 2: Out of band emission for carrier bandwidth larger than 20MHz should be defined in 3GPP.   
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