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Introduction
In R4#101b-e, preliminary input were provided in [1] on A-MPR for VLP mode in Korea, this A-MPR study focussed on the band edge cases that are subject to OOB emission requirements. In this contribution, we provide A-MPR for LPI and VLP modes for channels that are not limited by OOB emissions. We also provide our view on the definition of a lower power class than PC5 for NR-U.
Discussion
Table 1 provides the requirement applicable to n96 in Korea for LPI and VLP modes
Table 1: Emission requirement for LPI and VLP modes for Korea 
	NR Band
	Country
	Mode
	Frequency range [MHz]
	IB PSD [dBm/MHz]
	Max. in-band mean EIRP [dBm]
	Max mean out-of-band EIRP PSD
[dBm/MHz]

	Region 3
n96
	South
Korea
	LPI
	5925-7125
	2
	24
	-27 (outside operational range)

	
	
	VLP
	5925-6425
	1
	14
	-34 (outside operational range)



Observation: if there is only 1dB lower in band PSD difference for VLP versus LPI, the peak EIRP goes from PC5 level (including some antenna gain) to 6dB lower.
PC5 A-MPR for channels not subject to OOB limitations
A-MPR values provided in [1] are applicable only to channels on the band edges that are subject to OOB emission limit.

For channels that are far away enough from the band edge, the A-MPR is dictated by either in-band PSD or EIRP requirement. These can be easily calculated and are shown in Table 2:
· PC5 based LPI and VLP operation
· Full and lowest interlace waveform (1RB/10 for 15kHz SCS, 1RB/5 for 30kHz SCS)
· Limitation due to EIRP or in-band PSD.
Table 2: Calculations of A-MPR for PC5 UE in VLP mode for channels limited by either in band PSD or Peal EIRP
	
	Full allocation
	Interlace allocation

	BW
	SCS
	WF
	RB
	LogBW
	dBm/
MHz
	A-MPR
LPI
	A-MPR
VLP
	RB
	logRB
	dBm/
MHz
	A-MPR
LPI
	A-MPR
VLP

	20
	15
	DFT
	100
	12.6
	7.4
	5.5
	6.5
	10
	10
	10
	8
	9

	20
	15
	CP
	106
	12.8
	7.2
	5.5
	6.5
	11
	10.4
	9.6
	8
	9

	40
	15
	DFT
	216
	15.9
	4.1
	2.5
	6
	20
	13
	7
	5
	6

	40
	15
	CP
	216
	15.9
	4.1
	2.5
	6
	22
	13.4
	6.6
	5
	6

	60
	30
	DFT
	162
	17.7
	2.3
	0.5
	6
	32
	15.1
	4.9
	3
	6

	60
	30
	CP
	162
	17.7
	2.3
	0.5
	6
	33
	15.2
	4.8
	3
	6

	80
	30
	DFT
	216
	18.9
	1.1
	0
	6
	40
	16
	4
	2
	6

	80
	30
	CP
	217
	18.9
	1.1
	0
	6
	44
	16.4
	3.6
	2
	6

	100
	30
	DFT
	270
	19.9
	0.1
	0
	6
	54
	17.3
	2.7
	1
	6

	100
	30
	CP
	273
	19.9
	0.1
	0
	6
	55
	17.4
	2.6
	1
	6


Observations:
· Cases with 6dB A-MPR for VLP are limited by 14dBm EIRP: channel BW> 20MHz
· LPI EIRP is limited by in-band PSD except for 80 and 100 MHz fully allocated channel bandwidths where the maximum power is achievable.
Proposal for QPSK PC5 A-MPR for LPI and VLP modes in Korea:
· Specific NS are allocated to Korea LPI and VLP modes for PC5
· A-MPR for channels where OOB requirements are not limiting should be specified with:
· 9dB AMPR for VLP mode 20MHz CBW partial allocations
· 6.5 dB AMPR for VLP mode 20MHz CBW full allocations
· 6dB A-MPR for VLP full and partial allocations for CBW>20MHz
· For PLI mode:
· A-MPR is max(MPR , A-MPR)
· AMPR for 20MHz CBW is 5.5 dB for full and 8dB for partial allocations
· AMPR for 40MHz CBW is 2.5 dB for full and 5dB for partial allocations
· AMPR for 60MHz CBW is 0 dB for full and 3dB for partial allocations
· AMPR for CBW > 60MHz is 0 dB for full and partial allocations.
Dedicated VLP power class
A new NR-u 14dBm power class is suggested in [1], but it does not provide clear input linearity calibration level, for example MPR value for a given allocation.

In our understanding, such lower power class can only be limited by SEM as this is already the case for PC5 and this lower power class should be able to use lower ACLR levels.

In PC5 we have adopted a 1dB MPR for 20MHz 100RB3 DFT-s-OFDM QPSK waveform which results in 3.5dB MPR for CP-OFDM QPSK waveforms.

If a new lower power class is adopted, it would be beneficial that the linearity of the PA enables low MPR for both DFT-s-OFDM and CP-OFDM QPSK waveforms for all VLP cases for n46 and n102 for which 1dBm/MHz and 14dBm EIRP is the highest requirement.

Proposal for VLP power class target if introduced: 
· 0dB MPR for 20MHz 100RB0 DFT-s-OFDM QPSK waveform
· <1.5dB MPR for 20MHz 100RB0 CP-OFDM QPSK waveform
· A-MPR should be based on this PA calibration.
Conclusions
In this contribution, we calculate the A-MPR for LPI and VLP modes in Korea for channels away from the band edge that are not subject to OOB emission requirements and make the following proposals.

Proposal for QPSK PC5 A-MPR for LPI and VLP modes in Korea:
· Specific NS are allocated to Korea LPI and VLP modes for PC5
· A-MPR for channels where OOB requirements are not limiting should be specified with:
· 9dB AMPR for VLP mode 20MHz CBW partial allocations
· 6.5 dB AMPR for VLP mode 20MHz CBW full allocations
· 6dB A-MPR for VLP full and partial allocations for CBW>20MHz
· For PLI mode:
· A-MPR is max(MPR , A-MPR)
· AMPR for 20MHz CBW is 5.5 dB for full and 8dB for partial allocations
· AMPR for 40MHz CBW is 2.5 dB for full and 5dB for partial allocations
· AMPR for 60MHz CBW is 0 dB for full and 3dB for partial allocations
· AMPR for CBW > 60MHz is 0 dB for full and partial allocations.
Proposal for VLP power class target if introduced: 
· 0dB MPR for 20MHz 100RB0 DFT-s-OFDM QPSK waveform
· <1.5dB MPR for 20MHz 100RB0 CP-OFDM QPSK waveform
· A-MPR should be based on this PA calibration.
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