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Introduction
In the previous RAN4 meetings, there were some discussions on spectral utilization requirements for FR2-2, however there were no much progress been made due to the uncertainty of RF requirement from both UE and BS perspective, in this contribution, we want to shared some further understanding on this issue.
[bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK20]Discussion 
Firstly, based on the discussions and agreement for 60GHz co-existence study, it was agreed to reuse the 70GHz ACIR requirement from TR 38.803 and ACLR and ACS are rounded up to the nearest integers.  
DL ACIR requirement for 57-71GHz
	DL ACIR
	BS ACLR
	UE ACS

	~18.7 dB
	24 dB
	21 dB



UL ACIR requirement for 57-71GHz
	UL ACIR
	BS ACS
	UE ACLR

	13.8 dB
	22 dB
	15 dB



From the BS Tx perspective, the BS OBUE requirement was also updated similar as FR2-1 with the expectation of lower output power at 52.6-71GHz, therefore 2dB power decreasing was assumed similar as as FR2-1.
From the UE Tx perspective, in the last RAN4 meeting, it seems that following table was agreeable with -5dBm/MHz within 10%*BW adjacent to carrier edge and -13dBm/MHz up to 2*BW from the carrier edge. In other words, SEM requirement for FR2-2 is also defined as FR2-1 without much difference observed. 
	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	400
MHz
	800 MHz
	1600 MHz
	2000 MHz
	Measurement bandwidth

	± 0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	± 5-10
	-13
	-5
	-5 
	-5
	-5
	-5
	1 MHz

	± 10-20
	-13
	-13
	-5 
	-5
	-5
	-5
	1 MHz

	± 20-40
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	± 40-100
	-13
	-13
	-13
	-5
	-5
	-5
	1 MHz

	± 100-120
	
	-13
	-13 
	-13
	-5
	-5
	1 MHz

	± 120-160
	
	-13
	-13
	-13
	-5
	-5
	1 MHz

	± 160-200
	
	-13
	-13
	-13
	-13
	-5
	1 MHz

	± 200-400
	
	
	-13 
	-13
	-13
	-13
	1 MHz

	± 400-800
	
	
	-13 
	-13
	-13
	-13
	1 MHz

	± 800-1600
	
	
	
	-13
	-13
	-13
	1 MHz

	± 1600-2400
	
	
	
	
	-13
	-13
	1 MHz

	± 2400-3200
	
	
	
	
	-13
	-13
	1 MHz

	± 3200-4000
	
	
	
	
	
	-13
	1 MHz



Based on the above ACLR/ACS requirement of BS and UE, BS Tx OBUE and [UE SEM] requirement agreed so far, it seems that the existing spectral utilization requirements for FR2-1 could be reused at least for 100MHz and 400MHz with 120kHz SCS. 
Meanwhile it should be also noted that spectral utilization requirement is quite important for lots of BS RF core requirement, like total dynamic range or, ACS requirement, Rx intermodulation requirement and ICS requirements. This meeting should be last RAN4 meeting for Rel-17 core part, therefore we need to finalize the spectral utilization requirement this meeting.  
Proposal 1: the existing spectral utilization requirements for FR2-1 could be reused at least for 100MHz and 400MHz with 120kHz SCS.  
As mentioned in the contribution [6], the main concern is from FFT utilization perspective at least. If too high FFT utilization was used at the end, then spectrum shaping would be impacted due to FFT truncation. In the following table, we will review FFT utilization for FR2-1 and try to figure out how it could be applied for FR2-2 with some scaling approach. 
In the following Table 1 and Table 2, it should be noted that FFT utilization would be 75-77% with spectral utilization around 92-95%.
[bookmark: _Hlk501113868]Table 1 : EVM window length for normal CP, FR2, 60 kHz SCS for FR2-1
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	50
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	100
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	200
	4096
	288
	144
	50
	264
	0.77 
	0.9504



Table 2: EVM window length for normal CP, FR2, 120 kHz SCS for FR2-1
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	50
	512
	36
	18
	50
	32
	0.75 
	0.9216

	100
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	200
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	400
	4096
	288
	144
	50
	264
	0.77 
	0.9504



For FR2-2, to the same approach for FR2-1 with similar FFT utilization and spectral utilization, then we could hev following Table 3, 4, 5 for FR2-2 corresponding to 120kHz, 480kHz and 960kHz. 
In the following table 5, it should be noted that FFT utilization maintained as 77% similar as FR2-1, then its spectral utilization would be compromised from 95% to 76% which is not reasonable especially considering the transmission bandwidth 1830.47MHz for of 802.11ad 2.16GHz with spectral utilization larger than 84%. In addition, as shown in Table 5, 2000MHz with FFT size 4096 and 165PRBs, then its FFT utilization would be down to 48% which would increase wasting some UE power due to low utilization of FFT size. If FFT size is maintained as 3072, then FFT utilization would be increased to 68% which is close to the 77% and seems reasonable assumptions.
Table 3 : EVM window length for normal CP, FR2, 120 kHz SCS for FR2-2 [the same as table 1 for FR2-1]
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	100
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	400
	4096
	288
	144
	50
	264
	0.77 
	0.9504


Table 4 : EVM window length for normal CP, FR2, 480 kHz SCS for FR2-2
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	400
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	800
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	1600
	4096
	288
	144
	50
	264
	0.77 
	0.9504



Table 5 : EVM window length for normal CP, FR2, 960 kHz SCS for FR2-2
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	400
	512
	36
	18
	50
	33/32
	0.77 
	0.9504

	800
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	1600
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	2000
	2048
	144
	72
	50
	132
	0.77 
	0.76032

	2000
	4096
	288
	144
	50
	165
	0.48 
	0.9504

	2000
	3072
	216
	108
	50
	165
	0.64 
	0.9504



Based on the above considerations and and analysis, we made the following proposals for FR2-2 spectral utilization:
Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	132
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33/32
	66
	132
	165


Conclusions
In this contribution, we want to further considerations on each BS Tx requirements for 60GHz and some proposals and observations are made as following:
Proposal 1: the existing spectral utilization requirements for FR2-1 could be reused at least for 100MHz and 400MHz with 120kHz SCS.. 
Proposal 2: to propose the following transmission bandwidth configuration for FR2-2:
Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	132
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33/32
	66
	132
	165
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