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1 Introduction

In the RAN4 NR AH #2 meeting, WF on spectral utilization was approved for below 6GHz and mmWave [1]. Anyway, agreed spectral utilization in terms of RAN4 perspective still have some options for specific CBW and SCS configuration. In this contribution, we provide further simulation results to finalize some undecided SU values of WF in terms of UE side.
2 Discussion

2.1 Spectral utilization for below 6GHz

The following simulation assumptions are considered for UL spectrum utilization for below 6GHz.
· For below 6 GHz

· Tx scheme : WOLA w/ 2% of total symbol length

· UL PA model : RAPP model
· Operating point is set to meet Po = 23 dBm w/ 30 dB ACLR with OFDM signal with X=90%
· UE ACLR : 30 dBc

· SEM Mask : Use approved SEM presented in Table 1 for Sub-6 GHz NR [2]
· SE : -30 dBm/1MHz
· For above 6 GHz

· Tx scheme : WOLA w/ 2% of total symbol length

· UL PA model : RAPP model

· Operating point is set to meet EIRP = 31 dBm w/ 17 dB ACLR with OFDM signal with X=90%
· UE ACLR : 17 dBc

· SEM Mask : SEM mask presented in Table 2 based on agreed WF [3]
· SE : -13 dBm/1MHz
	Table 1. General SEM mask for below 6 GHz
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	Table 2. General SEM mask for above 6GHz
ΔfOOB
(MHz)
	 50 MHz
	 100 MHz
	150 MHz
	200 MHz
	400 MHz
	Measurement bandwidth

	( 0-5
	-5
	-5
	-5
	-5
	-5
	1 MHz

	( 5-10
	-13
	-5
	-5
	-5
	-5
	1 MHz

	( 10-15
	-13
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	-5
	-5
	1 MHz
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	-5
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Before presenting our simulation results, we need to consider asymmetric guard band due to RB based channel raster. As presented in previous meeting, if odd number of PRB is assigned on some frequency bands using RB based raster, then asymmetric guard band should be considered because of RB boundary alignment with channel raster. It means that spectrum utilization may depends on narrowed guard band within asymmetric guard bands because existing unwanted emission requirements defined with symmetric manner for its channel bandwidth. Thus, if gNB using odd NRB with RB based raster schedule narrow RB with high power at channel edge, it might have more possibility to make some emission violations, especially in SEM requirements. Also, in terms of UE implementation, such asymmetric guard band have potential possibility of UE implementation complexity incensement, especially in channel filtering. In that sense, we prefer to define odd NRB of NR SU only for 100 kHz channel raster.
Proposal 1. Consider odd NRB only for 100 kHz channel raster.

In Table 3 and Table 4, UL simulation results are summarized for below 6 GHz and above 6 GHz, respectively. From Table4, since there is no request about 150 MHz CBW at mmWave based on agreed WF for NR bands[4], we removed 150 MHz CBW although it exists in agreed WF [1].

Proposal 2. Do not consider 150 MHz CBW at mmWave at least Rel-15 time-frame.

Table 3. Spectrum utilization for below 6 GHz

	　
	CHBW [MHz]

	SCS
[kHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]

	15
	25
	90.0 
	52
	93.6 
	80
	96.0 
	106
	95.4 
	133
	95.8
	216
	97.2 
	272
	97.9 
	　
	　
	　
	　
	　
	

	30
	11
	79.2 
	[24]
	91.2 
	38
	91.2 
	52
	93.6 
	[65]
	93.6
	[106]
	95.4 
	133
	95.8 
	162
	97.2 
	[217]
	97.7 
	[273]
	98.3 

	60
	　
	　
	11
	79.2 
	18
	86.4 
	24
	86.4 
	32
	92.2
	52
	93.6 
	66
	95.0 
	[79]
	94.8 
	[107]
	96.3 
	[135]
	97.2 


Table 4. Spectrum utilization for above 6GHz
	
	CHBW [MHz]

	SCS
[kHz]
	50
	100
	200
	400

	
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]
	NRB
	X [%]

	60
	66
	95.0
	1351
	97.2 
	2751
	99.0 
	　
	　

	120
	32
	92.2 
	67
	96.5 
	1371
	98.6 
	276
	99.4 

	Note 1. Only feasible for symmetric GB. For asymmetric GB which is depends on channel raster decision, 1 lower NRB should be applied


From spectrum utilization results, we can see that evaluated spectrum utilization value of are lower than Rel-15 NR target spectrum utilization of 90 % X in some configuration for CHBW and SCS, as marked in red color. For such configuration, we think that RAN4 need to decide how can handle such exception. Actually, spectrum utilization performance can be increased if RAN4 assume to introduce more enhanced/expensive RF component or baseband technique such as additional filtering. Anyway, such kind of enhancement require increased cost and/or complexity in UE side implementation. Therefore we prefer to permit some exceptional spectrum utilization value lower than 90% at least Rel-15 time frame.

Proposal 3. Permit spectrum utilization value lower than 90% in Rel-15 time-frame.

3 Conclusion
In this contribution, we provide further simulation results to finalize some undecided SU values of WF in terms of UE side. Our proposals are as follows

Proposal 1. Consider odd NRB only for 100 kHz channel raster.

Proposal 2. Do not consider 150 MHz CBW at mmWave at least Rel-15 time-frame.

Proposal 3. Permit spectrum utilization value lower than 90% in Rel-15 time-frame.

Reference
[1] R4-1706929, “Way Forward on Spectral Utilization,” Huawei
[2] R4-1706692, “NR Sub-6 GHz SEM,” Nokia, Alcatel-Lucent Shanghai Bell, Skyworks Solutions, Inc.
[3] R4-1705675, “mmW SEM,” Qualcomm

[4] R4-1706982, “WF on band specific UE channel bandwidth,” NTT DOCOMO
